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PROCEEDINGS

OF THE

GENERAL MEETINGS FOR SCIENTIFIC BUSINESS

OF THE

ZOOLOGICAL SOCIETY OF LONDON.

January 6, 1891.

Prof. Alfred Newton, F.R.S., Vice-President, in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of December 1890:

—

The registered additions to the Society's Menagerie during the

month of December 1890 were 62 in number. Of these 52 were
acquired by presentation, 2 by purchase, 1 by exchange, 2 were born
in the Gardens, and 5 were received on deposit. The total number
of departures during the same period, by death and removals, was 81.

Mr. Sclater exhibited some sketches made by Lieut. "W. E. Stairs,

R.E., of the horns of a large Antelope, apparently unknown to science,

which had been met with by the Emin-Pasha Relief Expedition
in the forest-district of the Aruwimi. When the Antelope was
first mentioned to him by Lieut. Stairs, Mr. Sclater supposed it

might be the Antilope triangularis lately described by Dr. Giinther

(P. Z. S. 1889, p. 74). On calling Lieut. Stairs's attention to this

figure and description, he sent the following remarks in reply :

—

" The drawings of the horns of Antilope triangularis in the ' Pro-

ceedings ' bear but very little resemblance to those of the Antelope I

spoke of. The description is also evidently not that of the animal in

question. The length of horns of my Antelope, judging from three

different specimens, would average about 26 inches. The horns are

brown, not black, or, more strictly speaking, are of the colour of

Proc. Zool. Soc— 1891, No. I. 1
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dark gelatine. I have only seen the horns and skin. The latter is

of a blackish blue, of about the same shade as that of the ordinary

African Buffalo.

" I found the first horns of this Antelope at the junction of the

Nepoko and Aruwimi Rivers, some 200 miles from the outside of

rig. 2&

/

Fig. 1. Left horn of Antelope (front view),

Fig. 2. Right horn of Antelope (front view).

Fig. 2a. Section through horn, just above base.

the Big Forest. I met with them again about 20 marches east of

that point. I believe this Antelope lives in the forest and never goes

on the plains.

" I have frequently talked to natives about it, and at Nepoko was
told that it was much bigger than ]\Ir. Stanley's donkey, which
stood, as far as I can recollect, about 13 hands 3 inches.

" The hair on the skin was silky and soft, not harsh as with an
ordinary Antelope.

" There are series of rings near the base of the horn, each ring about
2 inches apart. The horn is almost round at the tip.

"The native names for this Antelope are (i) Ati, (ii) Ikuma. The





p. Z.S .1831. PI. I.

.^.^:ii

Peter Snut del.et lith..
MirxterrL Bros. imp.
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first is the name by which it is known near the junction of the
Nepoko and Aruwimi Rivers ; and the second is the name given to
it by the dwarfs or Wambutti who reside between the Nepoko and
Aruwimi as far east as Fort Bode, and south of Fort Bode for at least

some 4 days."

Mr. Sclater observed that the Antelope thus indicated probably
belongs to a new species of the Tragelaphine series.

The following papers were read :

—

1. Description of a new Lizard of the Genus Ctenoblepharis,

from Chili. By G. A. Boulenger.

[Keceived November 1, 1890.]

(Plate I.)

Ctenoblepharis jamesi, sp. nov.

Shape of the head and general proportions same as in C. adspersus,

Tschudi, but palpebral fringe less developed and dorsal scales larger.

A single series of small shields between the orbits (two in C. ad-

spersus) ; five series of supraocular scales, the series next but one

to the interorbital shields transversely enlarged ; an elongate sub-

orbital shield, separated from the labials by one series of scales ; nine

or ten n[)per labials (seven in C. adspersus). Dorsal scales trans-

versely oval subrhomboidal, slightly imbricate, nearly twice as large

as the ventrals ; lateral scales smallest and separated from one

another by minute granules; ventral scales imbricate; 52 scales

round the middle of the body, 46 from occiput to base of tail. The

hind limb reaches the shoulder. Six anal pores. Upper caudal

scales obtusely keeled. Pale olive above, the skin between the scales

black ; lower parts plumbeous grey, throat and middle of belly

blackish.
millim. millim.

Total length 190 Fore limb 47

Head 23 Hind hmb 66

Width of head 20 Tail (end lost) 90

Body 77

A single male specimen of this Lizard was obtained in the Province

of Tarapaca, Chih, at an altitude of from 10,000 to 12,000 feet, by

Mr. A. A. Lane, and presented to the British Museum by Mr. H.

Berkeley James, F.Z.S.

It is figured in the accompanying drawing (Plate I.), of the

natural size, upper and lower view.
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2. On some Chelonian Remains preserved in the Museum of

the Royal College of Surgeons. By G. A. Boulenger.

[Eeceived December 8, 1890.]

In the course of a recent examination of the osteological material

preserved in the Museum of the Royal College of Surgeons, I have
come across a few interesting specimens of extinct and fossil Che-
lonians, hitherto overlooked or wrongly interpreted, which Professor

Stewart has most kindly placed at my disposal for description.

1. On the Skull of an extinct Land-Tortoise, probably from
Mauritius, indicating a new Species (Testudo microtympanum).

A skull without mandible, from the Hunterian Collection (no.

1058), differs considerably from that of any of the gigantic Land-
Tortoises hitherto described. As it comes nearest to Testudo tri-

serrata, Gthr. ^, an extinct form from Mauritius, we may assume, in

the absence of any information as to its origin, that it probably

came from that or some neighbouring island. T. triserrata is the

only species of Testudo known to possess two median ridges on the

alveolar surface of the maxillary, and this character is shown on the

skull for which the name T. microtympanum is proposed, in allusion

to the very small tympanic cavity, which is one of its principal

distinctive features. Another important distinction is to be found
in the great backward prolongation of the palatines and vomers,

the latter bone forming a suture with the basisphenoid.

The following is a description of this interesting skull :

—

millim.

Total length to extremity of occipital crest .... 135
Length to extremity of occipital condyle 102
Greatest width 98
Diameter of orbit 33
Interorbital width 45
Greatest diameter of tympanum 21

Frontal region convex ; interorbital width greater than diameter
of orbit ; praefronto-frontal suture oblique, extending beyond the
middle of the upper border of the orbit ; suture between the prse-

frontals not quite half as long as that between the frontals ; only

the anterior half of the parietals forms a flat surface, and the
sagittal suture is all but obliterated. Postorbital arch rather

slender, narrower than the zygomatic, which is formed by the post-

frontal, the jugal, and the quadratojugal
;
postfrontal in contact with

quadratojugal. Tympanum small, its greatest (vertical) diameter
only about two-thirds the diameter of the orbit. Maxillary with

' A. Giinther, 'The Gigantic Land-Tortoises (Living and Extinct) in the
Collection of the British Museum ' (1877), p. 44, pi. xxii. fig. A.
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strongly dentate edge, the first cusp strongest and at the junction of
the maxillary with the prsemaxillary ; the broad alveolar surface

with two denticulated ridges or series of tubercles, exactly as in

T. triserrata. Palatal region but moderately concave, and with a

Fig. 1.

iv-Tf

Fig. 2. Fig. 3.

Skull of Testudo microtympanum. ^ nat. size.

very feeble keel along the anterior two tliirds of the vomer ; this

bone is very much elongate, extending posteriorly as far as the pala-

tines, and forming a suture with the basisphenoid, thus completely

separating the pterygoids from each other.
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2. On a Tiionyx-skullfrom the Upper Eocene of Hordwell,

Hampshire.

I was very much pleased to find among some unnamed fossils from

Hordwell, presented by Alex. Pytts Falconer in 1850, an excellent

skull of Trionyx, which is the more valuable from the fact that, so far

Skull of Trionyx hurum. Nat. size.

Fig. 5.

Skull of Trionyx planus (?). Nat. size.

as is known to me, no skull of Trionyx has yet been described from

these beds. It affords conclusive evidence that the English Eocene

shells and mandibles referred to Trionyx belong to that genus sensu

stricto, and further corroborates Mr. Lydekker's statement that a

mandible from Hordwell in the British Museum (Cat. Foss. Rept. iii.
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p. 15, R. 1499) comes nearest the existing T. hurum, Gray ; for the
skull which I now exhibit agrees in almost every respect with that

of the Indian T. liurum, of which a specimen of the same size (half-

grown) is figured for comparison (fig. 4). This is very remarkable,

species of Trionychoids being so well characterized by their skulls

;

and had the fossil been obtained from the Pleistocene of India, I

should have unhesitatingly pronounced it to belong to T. hurum.

Four species appear to be well distinguished, from their shells, in

the Hordwell beds, viz. :

—

T. harbarce, Ow., T. henrici,Ovf., T.incras-

satus, Ow., and T. planus, Ow., the latter species being only known
from the posterior portion of the carapace. It is just to this species

that I should feel inclined to refer the skull, as it is the only one

which, in the coarse sculpture of its dorsal plates, at all approaches

the existing T. hurum ; and I am pleased to find that Mr. Lydekker

expresses the view that the mandible alluded to above may possibly

be referable to T. planus. It is, however, not possible to ascertain

whether in the species with very coarse sculpture of the dorsal shield

(T. planus) two neural plates instead of one are present between the

first pair of costals, as in the Indian group to which T. liurum

belongs ; let us hope that future finds may settle this point.

In the meanwhile, this fossil skull (see fig. 5, p. 6), may be provi-

sionally referred to T. planus, Owen.

3. On a Humerus q/" Eosphargis gigas, Owen, from the London Clay

of the Isle of Sheppey, Kent.

The proximal end of the left humerus of an Athecan Turtle from

the London Clay (Lower Eocene) of Sheppey, presented by J.

"Wickham Flower, is preserved in the jNIuseum of the College of

Surgeons, and was described by Owen (Descr. Cat. Foss. Rept. 1854,

p. 3) as " the lower or distal end of the tympanic bone of the C'roco-

clilus toliapicus
^

; it exceeds in size the corresponding part of the

largest recent Crocodiles in the Hunterian Collection " ^ This

specimen may be safely referred to Lydekker's Eosphargis gigas, Ow.,

but belongs to an individual considerably smaller than any on record,

the greatest diameter of the proximal end of the humerus being only

1 On this occasion, I would observe that C. toliapicus, Ov!. (= C.spenceri,

Buckl., = C. champsoides, Ow.), is no true Crocodilus, as it differs in its dental

formula (
~.-, -, CVoco<?(fes having -i^^), the absence of a pointed process on

the free border of the quadratojugal, and the large size of the mandibular

vacuity, in all these characters agreeing with Biplocynodon, to which genus the

British Upper Eocene and Oligocene Crocodile Allicjator kantoniensis, Wood
{= Crocodilus hastingsia, Ow.), belongs. I regard Biplocynodon spencwi and

B. hantoniensis as standing in the same relation to each other as the recent

Crocodilus intermedins and C. pahiatris. We therefore know of no British

Eocene or Oligocene Crocodilus, the remains hitherto referred to that genus

belonging to Biplocynodon.
^ Two other fossils are referred by Owen (1. c.) to the same Crocodile. His

" portion of the left ramus of the lower jaw " I regard as a portion of scapula

of Eosphargis ; and his " another portion of the right ramus of the lower jaw "

belongs to a Liassic Plesiosaurian.
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88 millimetres. Owing to the less arlvanced age of the specimen,

the notch between the head and the external tuberosity does not exist

;

this notch I also find feebly marked in the skeleton of the not full-

grown Dermocheh/s coriacea preserved in the British Museum. The
fossil specimen is broken just above the radial process, but the outer

posterior tubercular prolongation of this process, so characteristic of

Fig. 6.

Proximal portion of left humerus of Eosphargis gigas. ^ nat. size.

the Athecse, is -well preserved, and agrees strikingly with the figure

of Psepliophorus rupeUensis given by DoUo \ with which the type-

specimen of Eosphnrgis giyas also agrees, as stated by Lydekker ".

In Eosphargis, as in Psephopliorus rupeliensis, the intertubercular

pit is close to the radial border of the humerus, whilst in Psepho-

phorus scaldii and in Dermochelys it is nearly equally distant from
either border. The whole shape of the humerus of Psephopliorus

scaldii approaches so much nearer to Dermochelys that it appears to

me questionable whether it is correct to refer P. scaldii, in the

absence of any information as to the ci'anial and exoskeletal

characters, to the genus Psejthophorus rather than to Dermochelys.

1 BuU. Mus. Belg. v. 1888, pi. iv. fig. 7.

2 Cat. Foss. Eept. iii. p. 220.
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3. Contributions to the Anatomy of the Kagu {Rhinochetus

jubatus) . By Frank E. Beddard, M.A., Prosector to

the Society.

[Eeceived January 6, 1891.]

The structure of the Kagu, so far as it is at present known, has

shown it to be a bird which stands in a central position with respect

to several groups. It cannot be included in any of the existing

families without doing yiolence to some one of its structural charac-

teristics.

All that is known of the anatomy of this bird refers to external

features, to the skeleton, to the viscera, and to a few of its muscles

;

and opinions as to its affinities, based more or less upon these

characters, are varied. There can be no doubt, however, that it

stands somewhere in the Ardeogralline group.

With a view to assist in the more accurate placing of Rhinochetus,

I offer here an account of some of the principal muscles which I

have dissected in a specimen that died in the Society's Gardens a

a few years since.

The Kagu was described so recently as 1860 by MM. Des Murs and

Yerreaux [1] ; but the first account of its anatomy is contained in

a short paper by Prof. Parker [6] on certain points in the Osteology,

expanded later [7] into an elaborate description of the entire skeleton.

After the publication of these two papers, Dr. Murie contributed

to the ' Transactions ' of this Society a valuable account [8] of the

external characters and of the alimentary viscera, comparing the

bird in all these matters with Eurypijga and with the Boatbill

(Cancroma). More recently Prof. Garrod has remarked upon the

carotids and upon the muscles of the thigh [19]. The disposition of

the intestinal coils has been described by Dr. Gadow [16], while Mr.

Seebohm [9] has directed attention to a few points in the osteology.

I am not acquainted with any other papers that deal with the

structure of Rhinochetus.

The following is a list of the papers which I have consulted in

putting together the present notes :

—

(1) Des Murs and J.Verreaux.—Revue et Mag. de Zool. t. xiii.

(1860) p. 441.

(2) PoxjGET.—Note sur le Kagou. Bull. Socie't. Acclim. (3)

t. ii. p. 162.

'

(3) Bartlett, a. D.—Note on the Habits and Affinities of

the IL&^n {Rhinochetus jubatus). P. Z. S. 1862, p. 218.

^ In this paper the author illustrates, by some good woodcuts, the attitudes

of the bird—particularly the elevation of the crest, which I have myself fre-

quently observed at the Gardens. He also points out that the name was written

by the describers " Rhynochetos" and that therefore, in his opinion, their

spelUng should be used.
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(4) Bartlett, a. D.—Notes on the Breeding of several Species
of Birds in the Society's Gardens during the year 1865.
P. Z. S. 1866, p. 76.

(5) Bartlett, A. D.—Notes on the Breeding of several Species
of Birds in the Society's Gardens during the year 1867.
P. Z. S. 1868, p. 114.

(6) Parker, W. K.—On the Osteology of the Kagu {Rhitio-

chetus jubatus). P. Z. S. 1864, p. 70.

(7) Parker, W. K.—On the Osteology of the Kagu {Rhino-
chetusjubatus). Tr. Z. S. vol. vi. p. 501.

(8) MuRiE, J.—On the Dermal and Visceral Structures of the
Kagu, Sun-Bittern, and Boatbill. Tr. Z. S. vol. vii. p. 465.

(9) Seebohm, H.—An Attempt to Diagnose the Suborders of
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Syrinx.

The syrinx of Rhinochetus is displayed in the accompanying draw-
ing (fig. 1, p. 11). It will be seen that itis not specially distinctive,
and that it does not afford much help in deciding upon the affinities

of the bird. The lateral muscles spread out into a fan-like insertion
on to the third bronchial semiring ; the 2nd, 3rd, and 4th bronchial
semirings are thicker than any of the preceding or succeeding
rings. The bronchidesmus is incomplete. The syrinx is not unlike
that of the Ardeidse, but is also like that of Ocydromus and other
Rail-like birds.
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Myology.

The account of the muscular anatomy, which I am able here to

offer to the Society, is very far from being complete. My material

(a single specimen which had been already partially dissected by
one ofmy predecesors) was not sufficient to permit of an exhaustive

description of the muscles. However, in the present state of our
knowledge of Avian myology, there are comparatively few muscles

which have been shown to have any classificatory importance ; con-

cerning most of these I have something to say.

Fix. 1.

Syrinx of Ehinochetus, from the side.

At present all that is known about the muscles of Rhinochetua

is contained in the late Prof. Garrod's well-known paper upon bird

classification [19], and is therefore restricted to a statement that the

ambiens,femorocaudal, semitendinosus, and accessory semitendinosus

muscles are present.

I. Muscles of the Fore Limb.—(1) The Tensor patagii longus

and the tensor patagii brevis both have a fleshy origin from the

clavicle ; close to the commencement of their long tendons of insertion

the two muscles are firmly attached to each other by fibrous tissue
;

near to this point, as is commonly the case, a tendinous slip from the

humerus joins the muscles ; and there is also a tendinous slip arising

from the great pectoral muscle.

The tendon of insertion of the tensor patagii longus presents no

noteworthy particulars ; the tendon of insertion of the tensor brevis

is extremely complicated ; these tendons are connected with a thin

aponeurotic fascia covering some of the extensor muscles of the fore-

arm, and the two inner of the three branches by which the tendon
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is attached to the tendon of the extensor metacarpi radialis longus

are prolonged some way beyond that tendon.

There is no tendinous slip uniting the distal end of the tendon of

the tensor patagii brevis with the tendon of the tensor patagii longus.

Neither was there any trace, that I could discover, of a Biceps

slip running from the Biceps muscle to the tendon of the tensor

patagii longus.

The arrangement of these muscles and tendons is not character-

istically like that of any of the allied groups ; most of the Gerano-

morphse of Prof. Huxley have the Biceps slip, which is, however,

absent in Cariamidae and in the Bustards. I may take this opportunity

of mentioning that in the Golden Plover (Forbes MS.) the Biceps

slip is tendinous, not muscular. Eurypyga helias, generally regarded

as a near ally of Rhinochetus, has a large Biceps slip [15] ; I can

confirm this by my own dissections.

On the other hand, the Herodiones have no Biceps slip, but the

arrangement of the tendons of the tensores patagii differs from that

of Rhinochetus in the presence of a recurrent slip running from the

insertion of the tensor patagii brevis to the middle of the tensor

patagii longus tendon. The only birds known to me with which

Rhinochetus can be usefully compared, which have not this recurrent

tendon, are the Rails, Eurypyga, and Cariama.

(2) The Rhomboideus supcrjicialis is a large fleshy muscle with a

tendinous origin for the greater part ; it is inserted into the entire

length of the scapula, with the exception only of a very small por-

tion at the free extremity, also into the clavicle : this muscle is much
thicker anteriorly than posteriorly, but thinnest of all in the middle ;

posteriorly its origin is fleshy, but at the end of the second third of

the muscle it begins to have a tendinous origin which increases in

breadth anteriorly.

(3) The Rhomboideus profundus is as usual of much less extent

than the rhomboideus svperficialis; its origin is tendinous throughout;

it is attached along the scapula for about half the length of the

bone ,: the fibres of the muscle run at an acute angle with those of

the rhomboideus superficialis ; at the extremity of the scapula this

muscle is not covered by the superficialis.

(4) The Latissimus dorsi, as usual, is double ; the anterior section

of the muscle (see fig. 2, L.d.l, p. 13) arises from the spine of the last

free dorsal vertebra and from the spines of a portion of the suc-

ceeding fused mass of vertebrae. It is inserted by a broad fleshy

insertion on to the humerus between the biceps and deltoid.

The posterior part of the latissimus dorsi (L.d.2) is not continuous

at its origin with the anterior ; it arises from the spines of the fused

set of dorsal vertebrae, from the spine of the following vertebra,

and also from the edge of the ihum. Its fibres rapidly converge to

a tendon which crosses the anterior muscle, running below it, and is

inserted on to the humerus above the insertion of the anterior

latissimus dorsi in common with the accessory tendon of the anconaeus

longus.

(5) The Deltoid (fig. 2, D, D", p. 13) is largely developed and
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extends about halfway down the humerus, being therefore larger

than in the Herons.

(6) The AnconcBus longus arises from the neck of the scapula by
two distinct origins ; one is chiefly fleshy, the other is formed by a

short stout tendon and is placed nearer to the free end of the scapula

than the other. The niuscle is, as has been already mentioned,

attached to the humerus by a flat tendon which joins that of the

posterior latissimus dorsi. The presence or absence of this tendon

Bi.i

Muscles of fore limb of Ehinochetus.

Z>, 2)^ deltoid; L.d. 1, L.d.2, latissimi dorsi ; Bi.l, biceps; Bi.2, accessory

biceps ; N, nerve.

is often a fact worth noting for classificatory purposes. Most of

the allies of Ehinochetus, however, are provided with the tendon in

question.

(7) The Biceps (fig. 2, jBj.I) arises by two distinct heads, as is

so generally the case among birds, by a long slender tendinous

head from the coracoid and by a broad fleshy origin from the humerus.
Just at its insertion the tendon of the muscle divides into two, one
being attached to the radius, the other to the ulna.
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(8) In addition to the biceps there was a very remarkable muscle
present which I have once before observed ; unfortunately I have no
note of the bird in which it occurred. This muscle is a kind of

accessory biceps : it arises from the humerus just below the insertion

of the deltoid by a tendinous sheet ; in the specimen before me, as

shown in the drawing (fig. 2, Bi.2, p. 13), the muscle was pro-

longed forwards, running parallel to the fibres of the deltoid and
closely embracing the nerve (N.) which supplies this part of the

wing ; the appearances presented were suggestive of an origin from
the sheath of the nerve, which of course seems hardly likely. The
muscle gradually diminishes in width as it passes down towards the

radius and becomes tendinous, but I did not succeed in making out
the exact mode of its insertion.

Dr. Gadow mentions no muscle that can be compared with this.

(9) The Expansor secundariorum is present; the tendon is of

considerable size ; I did not observe its mode of insertion. The
Expansor secundariorum seems to be present in all the Cranes and
Plovers and in most Herodiones ; its absence, however, in Gancroma
and Egretta shows that it is on the wane in that group.

(10) The Triceps has the usual two heads situated close together

just beneath the head of the humerus.

(11) The Pectoralis primus has a large insertion area on the

crista superior of the humerus ; there is no second insertion such as

is met with among many birds.

(12) The Pectoralis secundus is well developed, and its origin

extends back to nearly the end of the narrow sternum.

(13) The Coraco-brachialis longiis arises from the coracoid near

to its articulation with the sternum and also from the sternum
itself.

At present there does not exist material for a detailed comparison
of the musculature of the forearm and hand in different groups.

The work of Dr. Gadow [16] upon Bird Anatomy contains a good
general account of these muscles with their variations in a few types,

while Dr. Shufeldt's essay on the Raven [20] and some few papers by
other writers deal with these muscles in special forms. Although
the object of the present paper is principally systematic, I give

an account of the principal muscles of the forearm, since Bhino-
chetus is probably not an accessible type to many of those who are

engaged in the study of the muscular anatomy of birds. I have
not studied the intrinsic muscles of the hand in my specimen, in the
hope that on some future occasion I may have the opportunity of

dissecting a recently dead specimen.

When the skin is cut off from the outer side of the forearm, most
of the extensor muscles are revealed without further dissection.

(1) Extensor metacarpi radialis longior.—This muscle consists

of two distinct parts with separate origins but a common insertion :

the outer part arises by a thin tendon ; this soon expands into a
fusiform muscle which is decidedly smaller than the second part of
the extensor ; the muscle passes into a tendon at a point about half-
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way along the radius ; soon after this the tendon joins that of the

inner head. The inner part of this muscle has a fleshy origin, and
it is larger than the outer part of the muscle ; its tendon commences
nearer to the origin of the muscle than that of the outer head ; the

combined tendons are inserted on to the metacarpal of digit i.

Dr. Shufeldt, in his careful account of the myology of the Raven,

[20], mentions only a single head to this muscle ; and the same thing

occurs in other birds.

(2) The Supinator is a strong muscle attached up to about the

middle of the radius ; it is not in any way fused with the extensor

communis digitorum, as I understand it to be in the Raven from
Shufeldt's description.

(3) The Extensor digitorum communis arises by a distinct tendon
from the humerus in common with the supinator ; the muscle passes

into its tendon of insertion at about the middle of the forearm ; the

tendon passes round a smooth surface at the distal end of the ulna

in common with that of the flexor metacarpi radialis, and is attached

to the proximal end of thefirst phalanx of the index, having pre-

viously given off a branch to the thumb.
In the Raven, according to Shufeldt, the insertion is on to the

second phalanx of the index.

(4) The Extensor pollicis longua arises chiefly from the radius, but

also from the septum between itself and the anconseus.

(5) The Extensor indicis longus is formed of two parts—one head
arising from the lower side of the radius near to its distal end, the

other from the carpus.

(6) The Ectepicondylo-ulnaris is a strong muscle, arising by a

tendinous origin from the outer condyle of the humerus ; it is in-

serted along rather more than one half of the ulna.

(7) The Extensor metacarpi ulnaris arises from the external con-
dyle of the humerus ; closely attached to it is a tendinous sheet

connected with the tensor patagii brevis tendon ; it is inserted by a

long tendon to metacarpus, which arises not far from the wrist-

joint.

(8, 9) There are two pronator muscles, of which the upper is the

larger.

(10) Flexor digitorum sublimis.—This muscle is visible when the

skin is removed ; it is related to a strong tendinous sheet connected

with the remiges ; the muscle itself is largely covered by the flexor

carpi ulnaris ; its tendon divides into two, the shorter being attached

to the wrist, the longer passing down in company with the tendon

of the flexor digitorum profundus.

(11) The Flexor digitorum profundus arises from a part of ulna

just in front of attachment of brachialis internus ; it is for a very short

space overlapped by this muscle ; it also arises from radius ; the

tendon ends upon proximal end of last joint of the 2nd finger.

(12) The Flexor carpi ulnaris is a very large muscle arising by a

strong tendon ; the distal extremity of the muscle divides into two

tendons^—-one is short and strong and is attached to the ulnare ; the

other passes down the index digit and is attached to metacarpal iii.
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(13) Rector remigium.—The tendon of this muscle is inserted on

to ulnare close to the insertion of the last-mentioned muscle ; its

fibres are connected with the remiges and also with the sheath of

the ^e.t'or carpi ulnaris.

(14) The. Flexor metacarpi polUcis arises from the radius; its

tendon is inserted in common with that of the flexor sublimis.

II. Muscles OF THE Hind Limb.—(1) The Glut(bus maximus
is enormously developed, reaching to the patella and hiding most of

the flexors of the thigh.

(2) The Semimembranosus (fig. 3, Sm., p. 1 7) is inserted by a

long and thin flat tendon on to the inner side of the tibia, just

below the ligament binding this bone to the femur.

(3) The Semitendinosus (fig. 3, St.) arises from a part of the ilium

which is not occupied by the origin of the biceps ; it gives off a large

and entirely fleshy accessory semitendinosus (fig. 3, A) ; between this

latter and the main part of the muscle is a diagonally running ten-

dinous raphe, which is visible only on the inferior aspect of the muscle;

just at this point the superior surface of the muscle is connected by
a short tendon to the gastrocnemius. The insertion of the semi-

tendinosus is effected by a flat thin tendon which joins the tendon of

the semimembranosus about half an inch in front of their common
insertion upon the inner side of the tibia. In the Herons (in

Nycticorax, Cancroma) and in Scopus the semimembranosus is

attached by a separate tendon to the tibia ' ; the semitendinosus is

not inserted there at all ; in Psopkia the muscles are inserted by
a common tendon, in Ocydromus by separate tendons.

(4) The Biceps is a broad flat muscle which has the usual form

and relations ; it passes through a tendinous loop as in nearly all

birds hefore its insertion by a stout tendon on to the fibula.

(5) The Ambiens, as Garrod has stated [19], is present.

(6) The Femorocaudal is a slender muscle which narrows suddenly

into a thin tendon which is nearly one half of the entire length of

the muscle. It arises quite in the usual way from the caudal vertebrae

and is inserted on to the lower border of the femur.

(7) There is no accessory femorocaudal,

(8) The Gastrocnemius arises by four separate heads (woodcut,

fig. 3) :— the outer head is attached to the femur in common with the

outer loop of the biceps shng ; the second head is smaller and is formed

by a short flat tendon attached to the femur ; the third head receives

a tendon from the semitendinosus and runs up to the femur in close

relations with the accessory semitendinosus, it has an attachment also

to the inferior of the two adductor muscles ; the fourth head is formed
by a broad flat tendon to the head of the fibula.

(9) The Plantaris is a long muscle with a fleshy origin from the

hinder part of tibia just below the internal femoro-tibial ligament

;

the origin extends as far down as the insertion of the ligament.

(10) The Peroneus longus is a very large and strong muscle, the

^ Mr. Weldon, however, states that in Phcenicopterus and the Storks these
muscles are inserted in common [21, p. 645].
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only one Tisible on an anterior aspect of the tibia ; it arises from the

crest of the tibia, from the fascia covering the tibialis anticus on its

upper part, from the septum between itself and the head of the

gastrocnemius, and from that between itself and the extensor com-
munis ; its long tendon, as appears to be invariably the case with

birds, is attached to that of the flexor perforatus of digit ii.

Fig. 3.

Gastrocnemius of Ehinochetus, dissected to show its connection with

the Semitendinosus.

St, Semitendinosus ; A, its accessory head ; Sm, Semimembranosus.

(11) The Peroneus brevis arises from the fibula; its tendon passes

below that of the peroneus longus and is attached to the metatarsals

on the outer side. This muscle is wanting in Ardea and Giconia,

but is present in Grus.

(12) The Tibialis anticus lies beneath the Peroneus longus ;
it

arises from two heads—the upper and larger from the crest of the

tibia, from the fascia covering the knee, and from the septum betvi^een

Proc. Zool. Soc— 1891, No. II. 2
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itself and the neighbouring flexor ; its tendon runs at first beside
and then above that of the extensor communis and is attached to the
metatarsus as usual.

( 1 3) The Extensor communis digitorum arises from the crest of
the tibia and for about two inches of inner half of outer face of the
shaft.

(14) Flexor hallucis longns.—This muscle arises from the femur
by tendon, and from the fascia covering the flexor superficialis near to

its origin. Its tendon is connected with that of the flexor profundus
digitorum by a vinculum as in the majority of birds. The arrange-
ment belongs to the first type described by Garrod [19], which
characterizes Gallus and a large number of other birds ; the vin-

Fig. 4.

Connection between tendons of deep Flexors in Ehinochettis (a) and Scopus (6).

culum is of some breadth, and it is attached to the tendon of the
flexor communis before the bifurcation of the latter. I find that
my description of this tendon in Scopus umh-etta does not apply to
every individual. I there [14] described ' a vinculum as being com-
posed of two fibrous bands—one attached before the trifurcation
of the tendon of the flexor profundus, the other attached to the
branch of this tendon supplying the ivth digit. A dissection of a
specimen which died in the Society's Gardens a day or two since
shows that in both feet the vinculum is a single structure, which is

attached to the branch of the tendon of the flexor profundus
supplying digit iv., and not to the tendon before its trifurcation.

In the strength of the vinculum Rhimchetus is unlike most of
the Ardeidse, in which family there is a tendency for it to disappear.
I have found this vinculum absent in a specimen of Nycticorax
griseus ; but in this case the vinculum was functionally replaced by
a portion of one of the short flexor muscles, which, as in Rhea (c/.

' A SIS. note in the handwriting of Mr. Forbes with a sketch shows that mj
description of the two vincula in Scopus was probably correct. It is important
to notice the variation.
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Gadow, 16, plate xxiii. a. fig. 7), arises from the deep flexors
;

in Nycticorax the muscle was attached to the tendons of both
flexors. It would be worth while to inquire into the relations between
the muscle and the vinculum, since there are cases of the conversion
of muscles into ligaments among birds ', among which I may mention
the ligament in the Hornbills representing the glutseus maximus
of other birds ^. In Ardetta exilis and A. involucris there is no
vinculum (Forbes, MS.).

(15) The attachment of the flexor tendons to the phalanges varies

slightly in different birds.

In the third toe the tendons of the flexor perforatus and the

flexor perforans et perforatus are joined by a short ligament not far

in front of the insertion of tiie first on to the digit ; there is no such
connection in the case of the same tendons supplying digit ii.

Digit IV. has of course, like all other birds, no flexor perforans et

perforatus.

The branches of the flexor profundus run to the last phalanx of
each digit to which they are attached ; but during their course they
also give off branches to other phalanges ; in the second toe the
tendon is attached not only to the last but to the penultimate
phalanx. The same additional insertion is present in digits iii. and
IV., but the ivth digit has a third attachment close to where the ten-

don perforates the tendon of the ^mw perforatus; in. digits iii.

and IV. there are several thin branches placed just behind the final

insertion of the main tendon.

Affinities of Rhinochetus.

Tiie original describers of this bird, MM. Des Murs and Verreaux

[1], placed it definitely with the Ardeidse ; their opinion was based

upon the general coloration : the powder-down patches which cha-

racterize this bird, and are to a certain extent evidence of its affinity

with the Ardeidae, were not mentioned ; the presence of these was
first noticed by Mr. Bartlett.

The arrival of a specimen at the Society's Gardens in 1862
enabled Mr. Bartlett to study the habits of Rhinochetus [3] ; he
mentions that its movements are lively and quick, and not slow like

those of a Heron ; its mode of feeding and its food (snails, earth-

worms) differ from those of the Herons ; it is compared with Eu-
rypyga and regarded as Ardeine.

In 1866 Mr. Bartlett described the esrs, which is blotched like

that oi Eurypyga and the Cranes, and quite unlike the Heron's pale

green egg witfci no markings ; again, the lively movements are those

of a Crane rather than of a Heron.
Prof. Parker, in his 'Monograph upon the Shoulder-girdle,' united

^ This matter has been gone into by Mr. J. Bland Sutton, P.E.C.S., in his

interesting work ' Ligaments, their Nature and Morphology.'
^ Dr. Gadow, in his work on Birds (Bronn's ' Thierreichs'), has mentioned

thi? ligament in Bucorvus. It exists in other Hornbills.

2*
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Rhinochetus with Eurypyga and Psophia as a subfamily {Psophiince)

of the Craues. In his paper on the Osteology of the Kagu [7] more

stress was laid upon the Ardeine affinities as exhibited in the skull.

Prof. Parker's views are summed up in the concluding paragraph,

which is as follows :
—

" In summing up the affinities of the Kagu, I may say that my
view of it is that it is a generalized Crane, that it is nearer of kin to

Eurypyga than to Psophia, the latter coming near to the Balearic

Crane, vihWst Eurypyga, like the Kagu, makes a very rear approach

to the Night Herons amongst the typical Ardeinae. The Kagu is

related to the Eails ; but so, indeed, are all the Gruinae ; and

Professor Huxley has, with great sagacity, put both these families

into one group, and has called the group the Geranomorphse."

Garrod [19] discovered that Rhinoclietus possessed, of the leg-

muscles used by him in classification, the ambiens, femorocaudal,

semitendinosus, and accessory semitendinosus ; its formula therefore

is written AXY+ . In his scheme of classification Rhinochetus is

not mentioned, but it may be inferred that it would have been

placed among the Charadriiformes, a group which includes the

Cranes, Gulls, and Limicolse.

Mr. W. A. Forbes [22] associated together Rhinochetus, Mesites,

and Eurypyga into a single family of his group Pluviales, which

corresponds to the non-columbine Charadriiformes of Garrod.

Dr. Gadow [16], from a study of the intestinal convolutions, was

led to believe that Rhinochetus should be placed in the near neigh-

bourhood of Eurypyga and Heliornis ; it shows " Ralline, Limicoline,

and Ibis-like features"; but he finds no affinities with the

Herodiones.

Dr. Murie's important paper [8] is illustrated by two plates, in

which many of the details of the anatomy of the bird are well

shown ; it is compared with Eurypyga on the one hand and with

Cancroma on the other ; the descriptions show that the affinities

are closer to the former than to the latter genus.

Prof. Newton [17] is inclined to compare Rhinochetus with the

Limicolse, but to doubt the nearness of its connection with Eurypyga
;

he suggests a suborder " Grues" which might consist of the families

Eurypygidse, Rhinochetidae, Gruidse, Psophiidae, and Aramidae.

Dr. Fiirbringer's [15] opinions are presented in a graphic form in

the elaborate pedigree diagrams which accompany his work on the

classification of birds. He does not accept, any more than does Prof.

Newton, Mr. Sclater's group Alectorides [18]. His Gruiformes,

however, which equals Prof. Newton's Grues with the addition of

the Cariamidae, only differs from Mr. Sclater's Alectorides in not

including the Otididae. Among the Gruiformes, Eurypyga is the

type which comes nearest to Rhinochetus, but is nevertheless suf-

ficiently different to be placed in a distinct family. Affinities with

the Herodii are admitted.

The facts recorded in the present paper do not lend much support

to the Ardeine affinities of Rhinochetus, though the presence of

powder-downs and certain points in the structure of the skull seem
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to me, as they have seemed to Fiirbringer, to indicate a certain

degree of relationship in this direction. The muscular anatomy as

a whole is decidedly Crane-like, as will be seen by the following table,

which shows some of the resemblances and differences between the

Cranes, Herons, and Rhinochetus.
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4. On a Collection of Land-Shells made in Borneo by Mr.

A. Everett
J
with Descriptions of supposed new Species.

By Lieut.-Col. H. H. Godwin-Austen, F.R.S., F.Z.S.,

&c.—Part 11.^ Zonitidae and Helicidte.

[Eeceived January 1, 1891.]

(Plates II.-VI.)

It is necessary to limit this second part of my memoir on the

Bornean land-shells to those contained in the two families Zonitidae

and Helicidse, not including the genera Bulimus, Achatina, &c., for

I have not had leisure to examine the species of Stenogi/ra in the col-

lection. Since submitting the first part I have received, through the

kindness of Mr. J. Whitehead, all the shells he collected in Borneo
and Palawan. I have also had placed in my hands a second con-

signment from Mr. Everett since his last return to Borneo. Both of

these collections contain examples of new species, particularly the

last mentioned, for the shells in it had been obtained by Mr. Hose,

when collecting orchids in the mountains of the interior of Borneo,

in quite new ground. This last collection will also add a consider-

able supplemental list to my paper on the operculated shells of

Borneo already published. I have also to thank Mr. Aldrich of

Cincinnati, for sending me examples of the new species which he
obtained from Borneo through Mr. Doherty, some of which Mr.
Aldrich had already described. A Diplommatina, referred by him
to B. concinna, I find to be a new species, which I have recently

described and figured as D. aldrichi (see Ann. Mag. N, H. ser. 6,

vol. vi. p. 246, pi. vii. fig. 3).

The examination of these shells has brought out several interest-

ing facts connected with the distribution of genera. It has extended
the range of some, up to the present exclusively Indian genera, thus
far to the eastward. For instance, the genus Microcystina, first

described from the Nicobar Islands by Morch, and there and in the

neighbouring Andaman Islands represented by three species, has
now been found in Borneo, represented by four species. They are

small glassy shells, with a peculiar twisted columellar margin,
which readily distinguishes them from other similar-looking shells.

This genus has not been found either in the Eastern Himalaya or the
Khasi Hill-ranges, both of which bave been well worked, neither as

yet in Pegu or in Upper Burmah. However, in this last-named
country vast areas exist which have never been systematically

searched, so that species of the genus may very likely be found in

the mountainous country between Burmah, Tenasserim, and Siam.
Durgella is another genus that we find ranging thus far to the

eastward, rejiresented by small hehciform delicate glassy shells ; the
anatomy and the odontophore of the Bornean species are precisely

similar to those of a species found in the Khasi Hills, and of another

' For Part I., see P. Z. S. 1889, p. 332.
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obtained by Colonel Beddome in Travancore. Sitala is another

genus having a similar distribution, and one section of it (represented

by the peculiar little shells S. tricarinata and S. subhilirata of the

Nilghiri and Andaman Islands respectively) finds a representative

species in Borneo in Sitala kusana. When the intervening countries

and islands come to be better known, other allied forms vpill no

doubt be found.

The closer the external characters of the animal are looked at,

.and the more an attempt is made to combine these with the form of

the shell for the purpose of generic classification, the greater are the

difficulties met with. Dr. von Martens found this so much the

case when he took up the Land-shells of Eastern Asia, that he fell

back on to the shell alone. • If, however, we go further and take

the internal anatomy, especially the points of difference in the re-

productive and other organs, and the odontophore, which has been

so well done by Professor Semper in the same region, we do find

some well-marked differences, and these we discover have but little

bearing on the form of the shell, which may be considered as of

secondary importance. It is to be expected that modification of

the internal structure of the animal is brought about much more

slowly than change in the shelly covering, and that it is conse-

quently far more persistent. The first is a combination of many

different organs, a change in one affecting all the others, while the

shell is a single structure merely secreted by the mantle, and affected

rapidly by change of climatic conditions and the nature of the rock

on which the animal lives.

When such a sounder system of classification has been thoroughly

worked out, we shall be able to trace with some degree of exactness

the areas over which certain genera of Land-MoUusca extend. Then

noting how such areas have been affected by the more recent geolo-

gical changes leading up to the present outlines of the land and the

intervening seas, we may be enabled to contemplate and draw some

conclusions as to how far present distribution has been dependent

on and connected with such changes.

In the descriptions of the species which follow, I have attempted

to show how very different are details of the anatomy of the Bornean

Hehces when compared with those of very similar-looking shells of

the Indian region.

Fam. ZONITIDiE.

Vaginula hasselti, v. Martens, Preuss. Exped. Ost-Asien, Land-

schneck. p. 176, t. v. figs. 2, 4 (1867); Fisch. Nouv. Arch, du

Mus. vii. p. 158 (1871).

Hub. Borneo, near Benkajang.

Vaginula bleekeri, Keferst. Zeitschr. f. wiss. Zool. 1865, p. 118,

t. ix. figs. 1, 2; V. Martens, Preuss. Exped. Ost-Asien, Land-

schneck. p. 177 (1867) ; Fisch. Nouv. Arch, du Mus. vii. p. 161

(1871).

Hah. Sarawak {Doria and Beccari).
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Vaginula wallacei, Issel, Ann. Mus. Civ. Genova, vi. p. 385,

t. iv. figs. 1-3(1874).

Hab. Sarawak, one example (Doria and Beccari).

Parmarion beccarii, Issel, Ann. Mus. Civ. Genova, vi. p. 386,

t. iv. figs. 9-11 (1874).

Hab. Sarawak, two examples {Doria and Beccari).

Parmarion dorice, Issel, Ann. Mus. Civ. Genova, vi. p. 388, t. iv.

figs. 7, 8 (1874).

Hab. Sarawak, one example {Doria and Beccari).

Damayantia dilecta, Issel, Ann. Mus. Civ. Genova, vi. p. 390,

t. iv. figs. 4-6 (1874).

Hab. Sarawak, three examples {Doria and Beccari).

Helicarion borneensis.

Fitrina borneensis, Pfeiff. P. Z. S. 18.56, p. 324; id. Monogr.

Helic. iv. p. 793 (1859) ; id. Novitat. Conch, t. xxviii. figs. 10-12
;

Reeve, Conch. Icon. pi. vi. fig. 41.

Helicarion borneensis, v. Martens, Preuss. Exped. Ost-Asien,

Landschneck. p. 186 (1867).

Hab. Borneo (Cuming Coll.).

This shell has not since been sent home from Borneo, and I am
therefore in doubt as to the correctness of habitat assigned to it.

Helicarion (?) whiteheadi, n. sp. (Plate V. fig. 1.)

Shell depressedly globose, tumid, slight subangulation on periphery,

not perforate ; sculpture coarse, a peculiarly wrinkled surface, the

lines having a very oblique transverse direction ; colour rich umber-
brown, pale purple and iridescent within the aperture ; spire low,

rounded on apex ; suture impressed ; whorls 3|, rapidly increasing,

the last much expanded ; aperture widely ovate, oblique
; peristome

thin, not reflected at all on columellar margin, which is subvertical.

Size: maj. diam. 35'0, min. 280; alt. axis 12*0; breadth of

aperture 20*0 millim.

Hab. Kina Balu Mountain, altitude not known (Mr. J. White-

head^.

I place this next to Helicarion. borneensis, not that I think it has

any affinity to that genus as restricted, but only in its widest sense

;

the animal would be a most interesting one to examine, and will

probably be found allied to local races, and not having anything in

common with forms such as Girasia of the Indian Region, with

which the shell outwardly has resemblance. Only two specimens

were brought hom.e by Mr. Whitehead.

Xesta glutinosa. (Plate V. figs. 6-6 b.)

Helix glutinosa, Metcalfe, P. Z. S. 1851, p. 70 ; Pfeiff. Monogr.
Helic. iii. p. .54 (1853), et v. p. 90 (1868); Reeve, Conch. Icon,

pi. cxcvi. fig. 1378 (1854).
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Nanina glutinosa, v. Martens, Preuss. Exped. Ost-Asien, Land-
schneck. p. 214 (1867).

Macrochlamys glutinosa, Wallace, P. Z. S. 1865, p. 405.
Nanina (Xesta) glutinosa, Issel, Ann. Mus. Civ. Geneva, vi.

p. 392 (1874).

Hob. Niah Hills {A. Everett).

Mr. Ererett collected a fine set of this species, which has a very
conspicuous canaliculate groove above the keel of the shell, and this

on the upper whorls produces a raised beading at the suture. In
the same locality he obtained a beautiful dark madder-brown
variety, similar in coloration to X. deerespignyi, which retains

exactly the form of the typical shell, and is not separable by any
other character. I would designate this as var. rubra.

Shell-lobes (Plate \. fig. 6, r.s.l. and l.s.l.) as in Macrochlamys

;

the right dorsal lobe (r.d I.) large; the left differs from above and
is divided in two parts, of which the anterior is narrow and long,

the posterior being very rudimentary. Situated between, there is

a very well-defined long tongue-Uke shell-lobe. The living shell

must be very prettily mottled, as the black-spotted integuments of

the respiratory sac would show through the glassy thin shell.

Mucous gland with an overhanging lobe, the aperture does not
extend down to the sole of the foot as shown in pi. xxxv. fig. 6

of my ' Land and Freshwater Mollusca of India.'

Odontophore has plain, unicuspid, triangular-shaped centrals

;

about eighty of the outer laterals are bicuspid, and those on the side

of the radula are very minute :

110 . 14 . 1 . 14 . 110

124 . 1 . 124.

Jaw slightly curved on the cutting-edge, with only the slightest

indication of a central projection. The generative organs approach
nearest to Macrochlamys of the Indian Region, but variation pre-
sents itself in the male organ (Plate V. figs. 6 a and 6 b). It is bent
upon itself, the kale-sac is short and knob-like, and where the re-

tractor muscle is given off there is a simple bend, with no projection,

and doubling together of the tube and the formation of a coil as in

so many of the Indian genera and species. The drawings given by
Professor Semper of the reproductive organs of Xesta, which in-

clude X. citrina and X. mindanaensis, particularly of the latter, agree
with X. glutinosa. As regards the odontophore, it is similar to

that of X. citrina in the simple centrals, which I consider to be the

type of the genus ; it is also the type of X. mindanaensis. It may
be noted that the odontophores of the Indian species X. belangeri,

tranquebarica, and maderaspatana differ considerably in their tri-

cuspid form, and will, I think, prove different in other characters '.

^ In the British Museum (Cuming Collection) is a specimen labelled from
the Solomon Islands (Hon. Capt. Eeppel) named H. capitanea, Pfr. (P. Z. S.

1854, p. 49). It is a j-oung shell, evidentlj- of X. glutinosa, and, I should say,

not obtained in the islands quoted.
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Xesta decrespignyi.

Nanina {Xesta) decrespignyi, Higgins, P. Z. S. 1868, p. 179,

pi. xiv. fig. 4 ; Issel, Ann. Mus. Civ. Genova, vi. p. 392, t. v.

figs. 13-15 (1874).

Eab. Trusan {A. Everett).

The animal has exactly the same form of shell-lobes as in X. glu-

tinosa above described.

Nov. va.T. pallida fasciata.

In Dr. Hungerford's collection there is one specimen which in

every respect resembles this shell except in coloration, this being of

the jaale yellowish tint of X. glutinosa, and like that shell having a

single thin dark band on the periphery, a similar variation to that

met with in X. glutinosa, only in an opposite direction.

Xesta (?) brotii.

Helix brotii, Bonnet, Rev. Zool. 1864, p. 67, pi. v. fig. 1 ;

Pfeiff. Monogr. Helic. v. p. 460 (1868) ; v. Martens, Preuss. Exped.

Ost-Asien, Landschneck. p. 397 (1867).

Hemiplecta densa.

Helix densa, Adams & Reeve, Zool. Voy. Samarang, Moll. p. 62,

pi. xvi. fig. 8 (1850) ; Pfeiff. Monogr. Helic. iii. p. Ill (1853), et

V. p. 180 (1868).

Helix schumacheriana, Pfeiff. Zeilschr. f. Malak, 1850, p. 70;

id. Monogr. Helic. iv. p. 110 (1859); Metcalfe, P. Z. S. 1851,

p. 70; Reeve, Conch. Icon. pi. Ixxiii. fig. 379 (1852).

Nanina corrosa, Mousson, Journ. d. Conch, vi. p. 156 (1857).

Helix corrosa, Pfeiff. Monogr. Helic. iv. p. 348 (1859).

Nanina herklotsiana, Dohrn, Malak. Blatt. vi. p. 206 (1859).

Nanina atrofusea, Albers, Helic. ed. ii. p. 53 (1860).

Hemiplecta schumacheriana, Wall. P. Z. S. 1865, p. 406.

Nanina densa, v. Martens, Preuss. Exped. Ost-Asien, Land-

schneck. p. 230, t. X. fig. 1 (1867).

Animal :—The extremity of the foot is rather square, the mucous

gland large, not extending to the sole of the foot, and with apparently

no overhanging lobe. The right dorsal lobe is of usual size, but the

left is very poorly developed, being very narrow and separated

into two parts, the posterior portion being narrow and only 6 millim.

long ; in the space between them lies a small left shell-lobe, flat and

tongue-shaped ; a right shell-lobe is also present, which would appear

in life to be broad and triangular in outline.

The odontophore is like that oiH. humphreysiana from Singapur,

the t-y^pe of the genufe Hemiplecta. Jaw circular, no central projection.

The shells had been taken evidently in the cold season, and the

generative organs were not fully developed in the specimens I dis-

sected, but enough was seen to show the presence of a long simple

amatorial organ, and the male organ also as in Hemiplecta.
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Hemiplecta souleyetiann.

Helix souleyetiana, Pfeiff. P. Z. S. 1851, p. 252; id. Monogr.
Helic. iii. p. 74 (1853), et v. p. 130 (1868); id. in Martini u.

Chemnitz, Conch. -Cab. ed. ii. p. 401, pi. cxliv. figs. 16, 17.

Nnnina souleyetiana, v. Martens, Preuss. Exped. Ost-Asien,

Landschneck. p. 233 (1867) ; Issel, Ann. Mus. Civ. Geneva, vi.

p. 396 (1874).
Issel says this is a doubtful species from Zamboanga.

Hemiplecta donovani.

Helix donovani, PfeifF. Zeitschr. f. Malak. 1851, p. 26 ; id.

Monogr. Helic. iii. p. 75 ( 1 853), et t. p. 1 30 ( 1 868) ; id. in Mart. u.

Chemn. Conch.-Cab. ed. ii. p. 413, t. cxlvii. figs. 8, 9.

Nanina donovani, v. Martens, Preuss. Exped. Ost-Asien, Land-
schneck. p. 233 (1867).

Hemiplecta (?) obliquata.

Helix obliquata. Reeve, Conch. Icon. pi. Ixxiv. fig. 384 (1852) ;

Pfeiff. Monogr. Helic. v. p. 115 (1868).

Nanina obliquata, v. Martens, Preuss. Exped. Ost-Asien, Land-
schneck. p. 235 (1867).

Xesta obliquata, Semper, Reisen im Arch. Philippinen, Landmoll.

p. 67 (1870).

Hah. Banghey Island {A. Everett).

Hemiplecta (?) nobilis.

Helix nobilis, Pfeiff. (non Reeve), P. Z. S. 1849, p. 126; id.

Monogr. HeHc. iii. p. 69 (1853), et v. p. 121(1868); id. in Mart. u.

Chemn. Conch.-Cab. ed. ii. p. 291, pi. cxxv. figs. 1, 2.

Xesta nobilis, Semper, Reisen im Arch. Philippinen, Landmoll.

p. 67 (1870).

Ryssota brookei. (Plate VI.)

Helix brookei, Adams & Reeve, Zool. Voy. Samarang, Moll,

p. 60, pi. XV. figs. 4 a, 4 6 (1850) ; Metcalfe, P. Z. S. 1851, p. 70 ;

Reeve, Conch. Icon. pi. Ixxiii. fig. 377 (1852); Pfeiff. Monogr.
Hehc. iii. p. 52 (1853), et v. p. 81 (1868); Mart. u. Chemn.
Conch.-Cab. ed. ii. p. 350, pi. cxxxv. figs. 1, 2.

Helix gigus, Pfeiff. Zeitschr. f. Malak. 1850, p. 81.

Ryssota brookei, Wall. P. Z. S. 1865, p. 407.

Nanina brookei, v. Martens, Preuss. Exped. Ost-Asien, Land-
schneck. p. 238 (1867).

Nanina (Rhyssota) brookei, Issel, Ann. Mus. Civ. Grenova, vi.

p. 397 (1874).

Ariopkanta brookei, Pfeiff. u. Cless. Nomencl. Helic. p. 55

(1881).

Size : maj. diam. 80*0, min. 67'0 ; alt. axis 39*0 millim.

The young shell, several of vyhich occurred in the collection sent

to the British Museum by Mr. Hose, and which, ovring to the
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kindness of Mr. Edgar Smith, I am enabled to figure (Plate VI.

figs. 9, 9 a), consists of two whorls, is globose, very thin and delicate,

transparent, of a ruddy brown colour, with an elongate quadrate

aperture flatly convex above, and measures, tnaj. diam. 18*0, alt.

axis 10 5 millim. It would be interesting to know at what age it

reaches this size and its full maturity.

Description of the animal from a spirit-specimen :—Foot below

not divided as in Macrochlami/s, &c. ; no mucous gland ; the ex-

tremity of the foot is flattened, rounded (Plate VI. fig. 4); the pallial

margin very narrow and with no pallial groove (fig. 5) as seen in

the genus Ariophanta, &c. In life I should say the animal was

very similar to that of H. ochthoplax, Bs.

There is not the slightest trace in the spirit-specimen of a

mucous gland either above or below, and although von Martens in

his work, ' Die Preuss. Exped. Ost-Asien, Landschneck.,' says at

p. 188 that in some large coarse species, as Rhysota ovum and
Xesta distincta, he found the foot coarsely wrinkled, flat, and with a

blunt end, the slime-gland little marked, so that on the whole it

resembles the foot of Helix pomatia, yet I feel sure there would
remain some indication of the gland in the spirit-specimen ; surely

the divided sole of the foot would remain visible, and some modifica-

tion of the pallial margin would show where the slit of the gland

was situated, but in this large Bornean species there is no trace

left to show that it ever existed.

The dorsal lobes of the mantle (Plate VI. figs. 1,2, 3, 3 a) are

small for the size of the animal. The left dorsal lobe (we are

speaking of a sinistral species) is of the ordinary form ; the right is

divided into two separate parts, one anterior, the other posterior.

Exactly between these two is a right or peristomial shell-lobe (see

figs. 2, 3), and near the respiratory orifice at the inner and upper
margin of the aperture a £ongue-like left shell-lobe is given off from
the margin of the left dorsal lobe. This, although much contracted

by the spirit, is evidently of considerable extension when alive.

(In Semper's description of Eyssota both shell-lobes are said to be
absent.) So that here we have in this sinistral species an approach
to Macrochlamys in its shell-lobes, and to the genus Oxytes in its

dorsal lobes. The contraction of the animal shows the apertures

coinciding with the male organ and the spermatheca very plainly

(see Plate VI. fig. 5).

The generative organs (fig. 6, nat. size) are exactly similar to those

of Ryssota ovum figured by Semper in ' Reisen im Archipel der

Philippinen,' pi. iv. fig. 1, and correspond also with those given

on the same plate of ^. porphyria, R. semiglobosa, R. dvitija, and
R. bulla, simple, and having no amatorial organ.

Now, in the five figures given by him of the generative organs of

so-called Ariophanta on pi. iii., they all possess the amatorial organ
with mucous glands and well-developed sagittce amatorice (see

fig. 18); thus they are of a much more comphcated nature than

in the species under review.

In R. hrookei the male organ consists of a large pear-shaped sac,
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closing towards the posterior end and contracted for a short distance

into a tube, the retractor muscle being at the junction of the vas
deferens. The spermatheca is very and unusually long, extending

to the albumen-gland ; it rises from anotlier pear-shaped muscular
sac, on the side of which the oviduct enters. There is nothing

remarkable about the ovo-testes or albumen-gland.

The odontophore (Plate VI. fig. 8).—The form of the median teeth

very gradually merges into that of the laterals, which become at

last little short straight teeth. The central teeth are all unicuspid,

the central tooth of all being triangular in form ; the formula is

109 . 43 . 1 . 43 . 109
152 . 1 . 152.

The lingual ribbon I extracted is nearly perfect, not a row was
lost, and it contains 177 rows, giving the enormous number of

54,000 teeth.

The jaw (Plate VI. fig. 7) has a low central projection, and is not

much bent.

The character of this animal differs so widely from those in

genera with which it is now associated that it does not seem at all

in the position it should occupy, and with R. ovum and others will

have to be moved. As I have only been able to obtain one example
of R. brookei in spirit, it is better to wait until others are examined
before doing so.

Nanina (^Ryssota) borneensis.

Helix borneensis, Pfeiff. P. Z. S. 1849, p. 127; id. Monogr.
Helic. iii. p. 70 (1853), et. v. p. 114 (18fi8) ; Reeve, Conch. Icon,

pi. cxcvi. fig. 1379 (1854).
Nanina borneensis, v. Martens, P^euss. Exped. Ost-Asien,

Landschneck. p. 238.

Dyakia, gen. nov. (Type, Helix hugonis, Pfeiff.)

No shell-lobes to the mantle, and the dorsal lobe much reduced in

size. Shells generally sinistral. Hitherto placed in AriophantU.
The amatorial organ of peculiar form, with a calcareous dart or

sagitta amatoria. For further description of details see D. hugonis.

Dyakia hugonis. (Plate V. figs. 5-5 b.)

Helix hugonis, Pfeiff. P. Z. S. 1863, p. 523; id. Novitat. Conch,
iii. pi. Ixxiv. figs. 1,3; id. Monogr. Helic. v. p. 81 (1868).

Helix sinistra. Bonnet, Rev, Zool. 1864, p. 67, pi. v. fig. 2.

Nanina (Hemiplecta) hugonis, v. Martens, Preuss. Exped. Ost-
Asien, Landschneck. p. 225 (1868).

The anatomy of Hemijylecta humphreysiana. Lea, from Singapore,

the type of the genus, which I have examined and alluded to before,

differs widely from that of H. hugonis.

Hab. Two specimens from Trusan, and one dextral variety from
the Niah Hills {A. Everett).
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Fortunately a few specimens were preserved in spirit by Mr.Everett,

and I am thus able to give the following detailed description :

—

Animal, pale ruddy colour with small black specklings. The
dorsal lobes are very considerably reduced in size ; they present a

very small lappet-like left dorsal and a fringing right dorsal lobe,

and no shell- lobes in the spirit-specimen.

The odontophore consists of numerous teeth in the rows ; the

laterals very minute and unicuspid ; the centrals are simple, straight-

sided, spear-shaped teeth without cusps

:

50 . 60 . 18 . 1 . 18 . 50or 60

78 . 1 . 78.

The jaw is arched with a central projection.

The generative organs (Plate V. fig. 5) are interesting because they

are, as regards the amatory organ, like some other forms from the

same region, and present a type not yet known to exist in India.

The male organ is simple, bent on itself; the amatorial organ

has at the free end a large secretory gland, made up of five separate

glands ; a short musnular cylindrical part comes next, armed at the

lower part with a very beautiful fine calcareous dart 3'25 millim. in

length (figs. .5 a and 5 b) ; its position is at the end of a long cylin-

drical open sac with rugous sides, near the base of which is the

spermatheca. The albumen-gland is large, but the other parts of the

generative organs present nothing that differs from the usual form.

Several of the sinistral shells inhabiting the Malay Archipelago

were placed in the genus Ariophanta by Prof. Semper ; but as I

have pointed out in 'Land and Freshwater Moll, of India,' p. 133,

they are very unlike the type of this genus, which is from Bombay,
and require a subgeneric position assigned to them. The principal

and remarkable character is the form of the amatorial organ, so

well illustrated by Professor Semper on pi. iii. of his fine work on
the Land-Mollusca of the Philippine Archipelago, where he figures

the generative organs of Ariophanta rareguttata (Adenore), riunphii

(Java), nemorensis (Celebes), and striata (Singapore). On pi. vii.

of the same work the form of the teeth of the radula of five species

is given ; here dissimilarity exists. A. {Amphidroma) martini

(Sumatra), rareguttata, and nemorensis have plain simple teeth
;

hntm A. rumphii and striata they are tricuspid, merging into bicuspid

shape in the laterals. All these species should now be placed in

the genus Dyakia.

DyAKIA INTRADENTATA, n. Sp,

Shell very similar to D. hugonis in form and coloration, more
acute in the spire and rather flatter on the base, with the umbilical

region more excavated. The whorls more closely wound. Sculpture

coarser and more decussate, that on the lower side finely papillate.

Looked at from below there is a very remarkable dent or small

depression indicating the presence of an internal tooth, and this is

situated at the distance of exactly half a whorl from the aperture.

Molu Mountains, in Dr. Hungerford's collection (Boxall).
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Having seen but one specimen, I at first thought that this shell

was only a reversed variety of D. hugonis, and that the depression
was the result of some injury. I now find that Dr. Hungerford has
two specimens, and a young shell in Mr. Everett's collection from the

Niah Hills is evidently of the same species.

DXAKIA REGALIS.

Helix regalls, Benson, Ann. Mag. N. H. ser. 2, vol. v. p. 215
(1850); Reeve, Conch. Icon. pi. xcvi. fig. 526 (1852): Pfeiff.

Monogr. Helic. iii. p. 52 (1853), et v. p. 82 (1808) ; id. in Mart. u.

Cheinn. Conch.-Cab. ed. ii. p. 377, t. cxH. figs. 5, 6.

Helix vitiata, Adams & Reeve, Zool. Voy. Samarang, Moll. p. 60,
pi. XV. fio;s. 7 a-c (1850) ; Metcalfe, P. Z. S. 1851, p. 70.

Ryssota (?) regalis. Wall. P. Z. S. 1865, p. 407.
Nanina regalis, v. Martens, Preuss. Exped. Ost-Asien, Land-

schueck. p. 225 (1867).

Var. uNicoLOR.

N.W. Borneo {Everett).

Dyakia busanensis, n. sp. (Plate II. fig. 1.)

Shell discoid, sharply keeled ; umbilicated ; sculpture above
finely decussate, produced by rather irregular transverse lines of
growth crossed by very longitudinal hair-like striae ; below glassy,

no spiral striee, a few transverse lines ; colour pale ashy white, with
a single broad band next to the periphery and suture ; spire low,
flatly pyramidal ; apex rounded ; suture a mere thread ; whorls 5,
sides very flat ; aperture semilunate, oblique

;
peristome thin

;

columellar margin oblique, not reflected, very weak.
Size: maj. diam. 19-0, min. 17-2; alt. axis 6-7 milUm.
Hab. Busan Hills {A. Everett).

Dyakia janus.

Helix janus hifrons, Chemn. Conch.-Cab. xi. p. 307, t. 213.
figs. 3016, 3017.

Helix janus, Pfeiff, Monogr. Helic. i. p. 77 (1848), et v. p. 83
(1868); Reeve, Conch. Icon. pi. xci. fig. 494 (1852).
Nanina albersi, v. Martens, Monatsber. Akad. Berlin, 1864,

p. 265 ; id. Preuss. Exped. Ost-Asien, Landschneck. p. 224, et xi.

fig. 3 (1867).
Ryssota (!) janus, Wall. P. Z. S. 1865, p. 407.
Nanina janus, v. Martens, Preuss. Exped. Ost-Asien, Land-

schneck. p. 226, t. xi. fig. 4 (1867).

Dyakia amphidroma.

Helix janus hifrons, var., Rousseau in Hombr. et Jacq. Voy. au
Pole Sud, Zool. V. p. 11, pi. v. figs. 1-3 (1854).

Helix martini, Pfeiff. P. Z. S. 1854, p. 149; id. Monogr. Helic.
V. p. 300 (1859) ; Reeve, Conch. Icon. pi. cxciii. fig. 1356 (1854).

Nanina amphidroma, v. Martens, Monatsber. Akad. Berl. 1864,
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p. 265 ; id. Preuss. Exped. Ost-Asien, Landschneck. p. 221, t. xi.

figs. 2, 5, t. vi. figs. 3, 3 6 (1867).

Nanina producta, Mousson, in collect.

Ariophanta martini, Pfr., Sumatra (= a7npkidroma, v. Mart.),

Semper, Raise im Arch. il. Philipp., LandmoU. p. 51, t. vii. fig. 4.

Dijakia (?) striata.

Nanina striata, Gray, P. Z. S. 1834, p. 59 ; v. Martens, Preuss.

E.\ped. Ost-Asien, Landschneck. p. 228 (1867).
Helix orientalis, Reeve (non Gray), Conch. Icon. pi. Ixxviii.

fig. 409 (1852).

Helix naninoides (Benson), Pfeiff. Monogr. Helic. v. p. 122

(1868).

Helix striata, Pfeiff. Monogr. Helic. i. p. 55 (1848).

Helix Isabella, Rousseau in Hombr. et Jacq. Voy. au Pole Sud,

Zool. V. p. 6, t. iv. figs. 7-10 (1854).
Hemiplecta naninoides. Wall. P. Z. S. 1865, p. 406,

Ariophanta striata. Semper, Reisenim Arch. d. Philipp., Landmoll.

p. 53, t. iii. figs. 21 ff, b, t. vii. fig. 5.

Dj/akia (?) mindaiensis.

Helix mindaiensis, Bock, P. Z. S. 1881, p. 633 (Amonta
District).

Dyakia (?) sarawakana : Nanina (AriopJianta) sarawakana,

Dohm, Nachricht. deutsch. Malak. Gesellsch. 1881, p. 66

(Sarawak).

Dyakia NASUTA. (Plate V. figs. 4-4 c.)

Helix nasuta, Metcalfe, P. Z. S. 1851, p. 70; Pfeiff. Monogr.

Helic. iii. p. 203 (1853), et v. p. 306 (1868); Reeve, Couch. Icon,

pi. civii. fig. 1031 (1853).

Ryssota 1 nasuta. Wall. P. Z. S. 1865, p. 407.

Nanina {Hemiplecta) nasuta, v. Martens, Preuss. Exped. Ost-

Asien, Landschneck. p. 224 (1867).

Hab. Niah Hills.

One specimen of this very remarkable and beautiful shell was

preserved in spirit. Anitnal pale-coloured, like that of D. hugonis ;

the mucous gland has a very small overhanging lobe and a broad

pallial margin. The odontophore (Plate V. fig. 4 b) has the central

tooth tricuspid, the central cusp hardly rising above those on either

side ; the median are square at the end, bicuspid, the laterals

(fig. 4 c, 80th and 81st) have a sharp inner cusp and a rounded outer

cusp, rising close together ; the outermost laterals are unicuspid and
small

:

-h 70 . 14 . 1 . 14 . 70 +
-1-80 . 1 .80 +.

Some of the small outermost teeth were lost in dissection. The
generative organs (6gs. 4 and 4 a) are similar to those of D. hugonis

and do not require any further description.
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It would be difficult to select two shells differing so much in form
as D. Imgonis and D. nasuta ; any classiUcation based on sbell-

characters would jdMce them widely apart, yet the animals as regards

their structure are closely allied. This points to a long occupation

of this island by this group of land-shells.

Dyakia moluensis, n. sp. (Plate II. fig. 6.)

Shell sinistral, depressedly pyramidal, not perforate, solid, rounded
below, sharply keeled ; sculpture, irregular furrowing, crossed by
rough transverse curvilinear and broken granulation ; colour dark
chestnut-brown, with a lemon-yellow narrow line on the periphery

and also running with the suture, a circle of same colour around the

umbilicus ; spire low, sides flat ; apex blunt ; suture linear : whorls

5, gradually increasing, flat-sided ; aperture semi-lunate, very

oblique; peristome thickened below, with a slightly sinuate margin
above ; columellar margin oblique.

Size : maj. diam. 28"0, min. 24*8 ; alt. axis 9*3 millim.

Hub. Molu Hills {A. Everett).

Only one specimen was sent home of this very pretty shell,

which is somewhat like the dextral H. albula from Moti Island, one

of the Ternate group.

EvERETTiA, subgen. nov. (Plate III.)

(Type, Macrochlamys jucunda.)

The animal from a spirit- specimen is pale ochre in colour, with jet-

black tentacles and a black band on either side of the neck from the

base of the tentacles running backwards.

The pallial margin (fig. 5) is broad, the foot below with a central

ambulatory area. The mucous gland (fig. .t a) is large, and in life the

extremity of the foot is apparently much pointed and overhanging.

There are no linguiform shell-lobes either on the right or left side,

but on the latter the lobe is a simple baud turned back over the edge

of the peristome ; both the right and left neck-lobes are very small.

The generative organs (tig. 6) are very peculiar and unlike those

of any species I have examined or that I find figured by Professor

Semper. The principal difl^erence lies in the amatorial organ or

dart-sac ; this is cylindrical below as in other genera, but at the

inner extremity terminates in a fringe of very numerous accessory

glands (fig. 6 a), very nearly equal in length to the solid fleshy lower

portion. These fringe-like glands are finely pointed and lie buried in

a mass of mucous glands having a segmented structure, each separate

lobe being associated with one of the accessory glands. The lower end

is armed with a stout and solid calcareous dart (Liebespiel), having a

conical attachment to the muscular portion (fig. 6 b). The penis has

no kale-sac. The albumen-gland is very large.

The odontophore :—The rows of teeth, about 90, gradually de-

crease to the outer margin, the formula being

30. 26. 1. 26. 30.

56. 1. .56.

Proc. Zool. Soc— 1891, No. III. 3
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The central tooth is much shorter and smaller than the laterals, and

is tricuspid (fig. 3 b), the two outer cusps being just below the centre

point ; in one specimen dissected, owing to the central part being much
worn, this central tooth is evenly tricuspid (fig. 3). The laterals rise

from long narrow plates, and are very pointed, with an outer and inner

cusp some distance below the apex, being thus also tricuspid ; the

outermost laterals are very nearly uuicuspid (fig. 3 a). The jaw is

curved, but has no central projection (fig. 4).

This shell was placed by von Martens in the genus MacrocJilamys ;

and looking at its shiny glassy shell, so very like many in the Indian

region, I should certainly have done the same ;
yet the animal

differs from that genus not in one but in several characters—exter-

nally in the absence of the long shell-lobes ; internally in the odon-

topiiore and jaw ; and in the reproductive organs it is widely

separable, Macrochlaniys not possessing the spicula amoris. In

searching through Semper' s work for characters approaching those

now figured and described, I observe the nearest, as might be

expected, in those genera foiind in the islands of the Malay Archi-

pelago and not in those found to the westward in India. On plate iii.

figs. 1, 2, Reise im Archipel d. Philipp., is shown the sagitta amatoria

of Tennentia philippinensis and Parmarion pvpillaris, from Java, of

the same type. This I would submit is an indication that the slug-

like forms of this part of the world are the descendants of these

glassy Helices, just as we find the general anatomy of Girasia, a

slug-like species of India, to be like that oi Macrochlamys, and that

although the outward form of both animal and shell is very similar

respectively, the races of the two areas have a most remote relation-

ship. How far these characters of Everettia and Byakia extend

around this area is yet to be discovered. We cannot as yet say

with certainty that shells with similar internal structure do not exist

in India ; they are certainly absent in the N.E. Himalayas and Khasi

Hill Ranges, but there are numbers of even large species in Southern

India yet to be examined, and of which we know as yet nothing.

Of the shells of New Guinea we are also quite ignorant, at least I

have not seen any work on their anatomical variations.

Everettia consul.

Helix resplendens (PhiUppi), Metcalfe, P. Z. S. 1851, p. 70(?).

Helix consul, Pfeiff. P. Z. S. 1854, p. 289; id. Monogr. Helic.

iv. p. 44 (1859), et v. p. 97 (1868) ; id. Novitat. Conch, iii.

pi. Ixxiv. figs. 13, 14 ; Reeve, Conch. Icon. pi. cxcviii. fig. 1395

(1854).

Macrochlamys consul, "Wall. P. Z. S. 18t)5, p. 405.

Nanina consul, v. Martens, Preuss. Exj). Ost-Asien, Landschneck.

p. 240 (1867).

Everettia jucunda. (Plate III. fig. 1.)

Helixjucunda, Pfeiff. P.Z.S. 1863, p. 524; id. Novitat. Conch,
iii. pi. Ixxiv. figs. 11, 12 ; id. Monogr. Helic. v. p. 101 (1868).
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Nanina {Macrochlamys) jucunda, v. Martens, Preuss. Exped.
Ost-Asien, Landschneck. p. 40, t. sii. fig. 7 (1867).
The specimen figured measures: maj. diam. 19"0, min. 18'5

;

alt. axis 9"0 millim.

Var. nana from Dr. Hungerford's collection. This is a MS. name
of Mr. Geoffrey Nevill's, and appears in his copy of the ' Hand-list

*

as given to two specimens sent to the Indian Museum, Calcutta, as

a variety oijucunda. The exact locality is not quoted.

Everettia hyalina.

Nanina hyalina, v. Martens, Monatsher. Akad. Berlin, 1864,

p. 266 ; id. Preuss. Exped. Ost-Asien, Landschneck. p. 241, t. xii.

fig. 5 (1867).

Helix (Macrochlamys) hyalina, Pfeiff. Monogr. Helic. v. p. 99

(1868).

Size : maj. diam. 22*5, min. 20"25 ; alt. axis 10'75 millim.

Von Martens describes the animal as black-grey, of a slender

form ; tentacles and neck black, with a white central line on the

latter ; mantle reflected
;
jaw with a middle projection. In many

species of Macrochlamys similar dark and white varieties occur.

This species occurred in a disused gold-mine at Kapuas-Strom, in

Upper Pontianak, West Borneo.

Everettia aglaia.

Helix aglaia, Pfeiff. P.Z.S. 1854, p. 289 ; id. Monogr. Helic.

iv. p. 46 (1859), et v. p. 103 (1868) ; Reeve, Conch. Icon. pi. cxcix.

fig. 1396 (1854).
Nanina {Macrochlamys) aglaia, v. Martens, Preuss. Exped. Ost-

Asien, Landschneck. p. 242, t. xii. fig. 13 (1867).
Macrochlamys aglaja, var. emarginata, Nevill.

Two specimens, Borneo {Sowerby, ex coll. Lombe Taylor). In

this species the suture is not " linea rufescente marginata," Nevill,

MS., Hand-1. Ind. Mus.

There is a fine series of these shells in the collection, some 85

specimens, and I have examined those in the British Museum. On
ray arranging them by localities in juxtaposition, it was at once

apparent that those from the Niah Hills, 15 in number, and 2 from

Kina Balu were alike and separable from all the rest. These last are

Everettia subconsuloi Mr. Edgar Smith, Ann. Mag. Nat. Hist., Aug.

1887, p. 132, from North Borneo (/. Whitehead), with which I have

compared them. They may be known by the less number of whorls,

». e. not being so closely wound, and those from the Niah Hills

are very ruddy in colour and flatter on spire (var. depressa, Plate

III. fig. 2).

The remainder are from the following localities :

—

No. 1. Trusan, 12.

No. 2. Labuan, 82 ; all range from 15 mm. in maj. diam.

No. 3. Tiea Island, 1 ; same as No. 2.

3*
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No. 4. Dahat Island, 2; olivaceous brown.

No. 5. Karemon Island, 1 1 ; these differ from all others in their

dark sienna-brown colour, and might be designated as consul var.

ru/a.

No. 6. From Dr. Hungerford, marked Borneo ; 4 specimens,

exactly similar to No. 1, and identified by him as jucunda.

No. 7. Marked Borneo, 4 ; small ; maj. diam. 14 mm. ; named
var. nana.

No. 8. Borneo 1 (BoxaU), 3 ; not so closely wound as any from

No. 1 to No. 8, but smaller than any of subconsul, and, I think,

only a dwarf variety of that form.

The largest shell of the whole series was in the set No. 5, and

measured 25 mm. maj. diam., alt. axis ]4"25, of 7 whorls.

Helix consul was the first to be described from this part of the

world, the exact locality being Sarawak ; and an examination of the

British Museum species led me to the conclusion that jucunda and

nglaia are only based on the size, or at the best may be considered

local varieties of consul. E. hyaUna of von Martens appears to be

another variety ; but the tvpe I have not seen, and it is most diffi-

cult to form any opinion from drawings when the differences are so

minute and when shades of colour are so subtle and yet so constant

in the groups from different areas.

E. hyalina appears to be larger and flatter in the spire thanjucunda,

and the proportions of the before-mentioned varieties come out as

follows, as regards the maj. diam. : E. consul 22 mm., jucunda
1 1*18, hyalina 21"0, and aglaia lO'O.

EVERETTIA CUTTERI.

Macrochlamys cutteri, H. Adams, P. Z. S. 1870, p. 794, pi. xlviii.

fig- 21.

This animal is jet-black throughout, with a pale band on the

wpper part of the neck running to the base of the eye-tentacles.

There are no right or left shell-lobes ; the right and left neck-lobes

ample, the last not divided. Pallial margin as usual. Lingual

ribbon and jaw as in E. jucunda, as also the generative organs.

Everettia bncki, Issel, Ann. Mus. Civ. Geneva, vi. p. 399.

Hah. Borneo {Carl Bock).

Microcystis tersa. (Plate IV. fig. 1 .)

Nanina tersa, Issel, Ann. INIus. Civ. Genova, vi. p. 399, t. v.

figs. 1-4 (1874;.

Shell globose, thin, transparent glassy, very narrowly perforate
;

sculpture, no spiral striation except near the apex and that most
minute ; colour pale sienna tint ; spire conical, sides flat ; apex bluut

;

Guture shallow, adpressed ; whorls .5, regularly increasing and rather

flat : aperture semi-ovate ; peristome subvertical, sharp, scarcely

reflected at the oblique columellar margin.
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Size : maj. diam. 7-6, mia. 7*5; alt. axis 4*6 raillim.

Hab. Busan Hills {A. Everett).

Microcystis (?) macdougalli.

NaninaC!) tnacdou(/alli, Issel, Ann. Mus. Civ. Geneva, vi. p. 400,
t. V. figs. 9-12 (1874).

Microcystis dyakana, n. sp. (Plate IV. figs. 4, 4 a-4 c.)

Shell globose, thin, semi-transparent, very narrowly jjerforate,

almost imperforate ; sculpture, under high lens very minute, some-
what Wiivy sjDiral striation, to the naked eye smooth and glassy

;

colour pale dull ochraceous ; spire moderately high ; apex blunt

;

suture adpressed, shallow ; whorls 4, convex, rather rapidly in-

creasing ; aperture semi-ovate ; peristome sharply edged, reflected

at the columellar margin, which is oblique, not thickened.

Size : maj. diam. 8"7, min. 7v ; alt. axis 4'5 millim.

Hab. Busan Hills (A. Everett).

This might very easily be mistaken for Microcystis tersa but for

its larger size and fewer whorls, the form of the apex of the shell

when viewed from the front being also very different.

The animal is of a pale ruddy brown colour with large black

patches and spottings.

The right shell-lobe {r.s.l.) very ample, triangular in form ; the

left shell-lobe also large as well as the neck-lobes (figs. 4 « & 4 b).

The radula was not seen, this part had been destroyed before it

was placed in spirit.

The generative organs were also uot perfect. The male organ is

shown in Plate IV. fig. 4 c.o*

Microcystis (?) lowi.

Hyalina (?) lowi, Issel, Ann. Mus. Civ. Genova, vi. p. 401, t. v.

figs. 16-19 (1874).

Microcystis (?) perlucida.

Hyalina perlucida, Issel, Ann, Mus. Civ. Genova, vi. p. 402, t. v.

figs. 20-23 (1874).

Microcystis (?) miliacea.

Microcystis (?) miliacea, v. Martens, Preuss. Exped. Ost-Asien,

Landschneck. p. 268, plate xii. fig. 1.5.

Liocystis, Nevill, Hand-hst, MS. (from Amboyna).
Borneo (Sowerby, ex coll. Lombe Taylor, in coll. Indian Mus.,

Calcutta).

There is a doubt both as regards identification and habitats.

Microcystina infans. (Plate IV. fig. 2.)

Helix infans, Pfeiff. P. Z. S. 1854, p. 290; id. Monogr. Helic.

iv. p. 51 (1859), et v. p. 108 (1868) ; Reeve, Conch. Icon. pi. cci.

fig. 1417(1854).
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Nanina infans, v. Martens, Preuss. Exped. Ost-Asieu, Land-

schneck. p. 243 (1867).

Helix adnata, Mousson in coll.

Six specimens in Dr. Hungerford's collection.

The type of this species is iu the British Museum, represented by

three shells ; the largest, I observed, was of another species, and in

this Mr. Edgar Smith concurred. On referring to the original descrip-

tion, the dimensions recorded are those of the second sized specimen,

and with this Dr. Hungerfurd's examples agree. The shell removed

is evidently a young specimen of ^. jucunda or an allied form.

MiCROCYSTiNA ST. JOHNi, n. sp. (Plate IV. figs. 3, 3 a.)

Shell depressedly conoid, glassy, narrowly umbilicated, flat

below ; sculpture under high power shows minute close longitudinal

striae ; colour dark chestnut-brown ; spire low ; apex flattened ;

suture shallow, adpressed ; whorls 5, very flat above ; aperture

narrowly lunate ; columellar margin rather strong, with a spiral

twist.

Size : maj. diam. 40, min. S'o ; alt. axis l-2.i millim.

Rab. Busan Hills.

I name this species after Mr. St. John, who was one of Rajah

Brooke's officers.

MiCROCYSTiNA PUDENS, U. Sp.

Shell depressedly globose, rather flat below, imperforate ; sculp-

ture, most minute regular longitudinal striae under lens, smooth and

glassy to the eye ; colour dark sienna-brown ; spire flatly conic

;

apex rounded ; suture very shallow ; whorls 4, very flat, regularly

increasing ; aperture narrowly ovate ; peristome thin, thickening

near the oblique columellar margin, it has here a spiral or twisted

form.

Size : maj. diam. 4'2, min. 3*9 ; alt. axis 2'2 millim.

Hab. Busan Hills {A. Everett^.

It is exceedingly interesting to find this subgenus of Morch,

hitherto only known from the Andamans, where several species

occur, ranging so far to the eastward, and it will no doubt turn up

sooner or later in some of the intermediate islands.

MiCROCYSTiNA SECLUSA, n. Sp.

Shell globosely conical, shiny, rounded below, imperforate

;

sculpture, conceniric regular parallel striae, very fine ; colour sienna-

brown ; spire high, side flat ; apex bluntly rounded ; suture im-

pressed ; whorls 5, sides, particularly of the last, very convex ; aperture

lunate
; peristome acute, thin ; columellar margin nearly vertical,

thickened.

Size : maj. diam. 3'8 ; alt. axis 2*4 miUim.
Hab. Borneo, cave-earth.

Only two specimens of this species were found, and these I picked

out of the cave-earth sent home by Mr. Everett to Mr. John Evans
some years ago ; it has not yet been found living.
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MiCROCYSTCNA CAVERNS, U. Sp.

Shell depressedly globose, solid, imperforate; sculpture, distant

very fine longitudinal strise, on a smooth surface ; colour pale sienna
;

spire low, apex rounded ; suture impressed ; whorls 4, rather flat

above, the last rounded : aperture ovately lunate; peristome acute,

oblique ; columellar margin subvertical, thickened, reflected, with a
slight twist.

Size: maj. diam. 3 6 ; alt. axis 1'3 millim.

Hab. Borneo, cave-earth.

The sculpture is exactly similar to the typical species from the

Andaman Islands.

SiTALA (?) ANGULATA. (Plate IV. fig. 7.)

Trocliomorpha (?) angulata, Issel, Ann. Mus. Civ. Genova, vi.

p. 40.5, t. V, figs. 5-8(1874).

Shell pyramidal, with a raised fine rib on the keel of the last

whorl, finely perforate ; sculpture decussate, the regular oblique fine

costulation being crossed by regular spiral lines ; colour dark brown,

liver tint ; spire high, conical with slightly rounded sides ; apex
blunt ; suture impressed ; whorls 6, somewhat convex ; aperture

elongately oval
;
peristome thin ; columellar margin subvertical.

Size : maj. diam. 3"2 ; alt. axis 29 millim.

Hab. Busan Hills {A. Everett).

Issel places this in the genus Troehomorpha and justly with a

query. Its nearest generic position is Sitala, as seen in the spiral

lines of sculpture. The animal needs examination to ascertain if

it is like that of the Indian region."O*

SiTALA EVERETTI, U. Sp. (Plate IV. fig. 6.)

Shell depressedly pyramidal, rounded below, imperforate, keeled

;

sculpture a dull smooth surface ; the spiral ribs very fine, 3 on each

whorl, evenly distributed, the one above the suture slightly the best

seen, close spiral striation at base ; colour pale ashy ; spire conical,

sides concave ; apex blunt ; suture shallow, marked by a fine thread-

like rib extending to the keel of the last whorl ; whorls 6, regularly

increasing, convex ; aperture semi-lunate ; columellar margin re-

flected, oblique.

Size: maj. diam. 7 0, min. 67 ; alt. axis 4"5 millim.

Hab. Niah Hills (^. Everett).

This is an undoubted Sitala, a genus represented in Burmah and

India by S. infula, attegia, &c. Only one specimen in the collec-

tion, among a lot of small Hehces.

SiTALA SINGtTLARIS, U. Sp.

Shell pyramidal, sharply keeled, not umbilicated, solid ; sculpture,

10 fine lirate lines on each whorl; colour bleached; spire high,

sides very slightly convex ; apex papilliform ; suture shallow

;

whorls 6 ; aperture semi-lunate, subvertical
;

peristome acute

;
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columellar margin perpendicular, with a spiral twist similar to what
is seen in Microcystina.

Size : niaj. diam. 3*0
; alt. axis 2*2 millim.

Hab. Borneo, cave-earth.

The peculiar character of this shell is the form of the columella,

which is thickened and has a sharply sinuate outline. In other

respects it is like iS. gromatica of the Khasi Hills and Munipur, and
S. haroldi of the Andaman Islands.

SiTALA KUSANA. (Plate IV. fig. 8.)

TrocTiomorpha kusana, Aldrich, Jouru. Cincinnati Soc. N. H. xii.

p. 24, pi. iii. figs. 3, 3 a, 3 6 (1889).

Mr. Aldrich has kindly sent me two examples of this shell and
some others described by him. I append his original description,

as it may not be available to some conchologists :

—

" Shell minutely perforate, thin, subtrochiform, light horn-colour,

translucid, with about three transverse raised striae parallel to the

suture; whorls six, strongly rounded, the body-vvhorl non-descending;
spire obtuse ; base rounded ; aperture flattened, ovate, the transverse

diameter the largest, peristome acute ; columella reflexed at base

and partially covering the umbilicus. Diam. 3 mm. ; alt. 2 mm.
" Seven specimens received. They differ in size and shape from

angulata, Issel ; both species, however, could just as well be placed

with the section Sitala of the genus Nanina."
This shell belongs to a section of Sitala represented in India by

tricannata, Nilghiri Hills, subbilirata of Little Brother Andaman
Island, and carinifera of Penang.

One example iu Dr. Hungerford's collection {Sir H. Low).

Sitala (?) orchis, n. sp. (Plate V. fig. 3.)

Shell dextral, globoselv conoid, tumid, narrowly perforate ; sculp-
ture transverse, fine equidistant costulation on the whorls, beneath
with concentric rather coarse lineation ; colour sepia-brown ; spire

pyramidal, sides slightly convex ; apex blunt, rounded ; suture well
impressed ; whorls very convex ; aperture semi-lunate, oblique

;

peristome thin, sharp ; columellar margin slightly reflected, weak.
Size: maj. diam. 40; alt. axis 2 millim.

Hub. Borneo.

This shell was sent from Labuan, where it had been introduced on
Orchids collected by ]Mr. Hose on the mountains. It is verv similar

in form to S. recondita and S. uvida from the Khasi Hills, described
by me (Laud and Freshwater Moll, of India, p. 74).

DuRGELLA HosEi, n. sp. (Plate IV. figs. .5, 5 a, 5 b.)

Shell very globosely conoid, glassy, thin ; sculpture none, a per-
fectly polished surface ; colour very pale horny ; spire low ; apex
rounded

; suture adpressed ; whorls 4, rapidly increasing, sides much
rounded, aperture lunate

; peristome slightly reflected on the vertical
columellar margin.

Hab. Busan Hills {Mr. Hose).
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Unfortunately the figure is taken from the worse of the two speci-

mens, which is hardly mature. The shell in spirit was fully grown,

but was broken in extracting the animal. It is, however, an easily

recognizable species ; the spirit-specimen had a strongly marked
white callus on the surface of the penultimate whorl within the

aperture.

Description of first specimen dissected.—Animal dark coloured,

with the pallial margin pale, an overhanging very long hooked lobe

above the mucous pore. Right dorsal lobe moderately large, the

left anterior dorsal lobe small, black ; the posterior pale and extending

backwards, thus it is in two lappets (see Plate IV. fig. 5 a). A small

tongue-like right shell-lobe evidently capable of great expansion

flatly over the shell, as it is very solid and contracted in the spirit-

specimen ; a well-developed flat triangular left shell-lobe. The foot

is divided.

This specimen got accidentally brushed ofl'the slide,and the drawing

given was made from another not so well preserved ; the right shell-

lobe is torn and the left destroyed, but it shows the form of the

dorsal lobes.

The odontophore (fig. 5 b) consists of a central, simple, unicuspid

tooth, succeeded by an innumerable number of similar bicuspid teeth,

the cusps being of nearly equal length and terminally placed.

The jaw is broad and straight on the cutting-edge.

The odontophore may be compared with that of Durgella minuta,

described by me from the Khasi Hills (Land and Freshwater Moll,

of India, p. 144, pi. xxxix.). But better preserved and fresher

specimens are required of these small mollusks, and the anatomy

should be also examined soon after death, to enable us to accurately

understand how they are related to each other.

Trochomorpha planorbis.

Helix (Carocolla) planorbis. Less, in Duperrey, Voy. Coquille,

. Zool. ii. p. 312 ; Atlas Moll. pi. xiii. fig. 4 (1830).

Helix planorbis, Pfeiff". Monogr. Helic. i. p. 122 (1848), et v.

p. 187 (1868) ; Mousson, Moll, von Java, p. 25, pi. ii. fig. 9 (1849) ;

Ludeking & Smit, Nat. Tijdschr. Nederl. Indie, xxi. p. 97 (1860).

Helix approximata, Le Guillou, Rev. Zool. 1842, p. 139; Pfeiff".

Monogr. Helic. i. p. 206 (1848); Reeve, Conch. Icon. pi. cviii.

fig. 603 (1852).

Trochomorpha appropinquata, approximata, etjavanica, v. Martens,

Monatsber. Akad. BerUn, 1864, p. 267 ; Pfeiif. Monogr. Helic. v.

p. 187 (1868).

Trochomorpha planorbis, yVall. P. Z. S. 1865, p. 408 ; v. Martens,

Preuss. Exped. Ost-Asien, Landschneck. p. 249, t. xiii. figs, 4, 7, 8

(1867).

Var. APPROPiNdUATA, V. Martens, Preuss. Exp. Ost-Asien, Land-

schneck. p. 249, t. xiii. fig. 8 (1867).

Hub. Niah Hills.

Issel gives two other varieties of planorbis from Sarawak

—

lessoni,

V. Martens, and nummus.
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Trochomorpha bicolor.

Trochomorpha bicolor, v. Martens, Monatsber. Akad. Berlin, 1864,

p. 267 ; id. Preuss. Exped. Ost-Asien, Landschneck. p. 252, t. xiii.

fig. 2(1867).
Helix bicolor, Pfeiff. Monogr. Helic. v. p. 182 (1868).

Nigritella (?) tropidophora.

Helix tropidophora, Adams & Reeve, Zool. A''oy. Samarang, Moll,

p. 59, pi. xiv. fig. 14 (1S50) ; v. Martens, Preuss. Exped. Ost-Asien,

Landschneck. p'. 256 (1867) ; Pfeiff. Moaogr. Helic. v. p. 60 (1868).
Helix thais, Pfeiff. Zeitschr. f. Malak. 1849, p. 68 ; id. Moaogr.

Helic. iii. p. 37 (1853) ; Mart. u. Cliemn. Conch.-Cab. ed. ii. p. 298,

t. cxxv. figs. 32, 33.

Nanina (Trochomorpha) thais, Albers, Helic. ed. ii. p. 60 (1860).
Trochomorpha tropidophora. Wall. P. Z. S. 1865, p. 408.

Nigritella conicoides.

Helix conicoides, Metcalfe, P. Z. S. 1851, p. 71 ; Pfeiff. Monogr.
Helic. iii. p. 37 (1853) ; Mart. u. Cbemn. Conch.-Cab. ed. ii. p. 448,

t. cliii. figs. 20, 21 ; Reeve, Conch. Icon. pi. Ixxxiv. fig. 449 (1852) ;

V. Martens, Preuss. Exped. Ost-Asien, Landschneck. p. 256 (1867).
Helix labuanensis, Pfeiff. P. Z. S. 1863, p. 523 ; id. Monogr.

Helic. V. p. 61 (1868) ; id. Novitat. Conch, xxv. p. 304, t. Ixxiv.

figs. 4, 5.

Helix vitrea. Bonnet, Rev. Zool. 1864, p. 68, pi. v. fig. 3.

Trochomorpha conicoides. Wall. P. Z. S. 1865, p. 407.

Hab. Niah Hills, Trusan, Tiga Island (A. Everett).

Trochomorpha ceroconus.

Helix ceroconus, Pfeiff. P. Z. S. 1863, p. 523.

Patula (Macrocychides) obscurata.

Helix obscurata, Adams & Reeve, Zool. Voy. Samarang, Moll,

p. 59, pi. xiv. fig. 18(1850).
Helix tradita, Reeve, Conch. Icon. pi. cv. fig. 583.

The figure given in the ' Voyage of the Samarang ' is very inferior,

and being taken from the back, it vFould be impossible to identify a

species from it.

Fam. HELICID^.
Helix (^Egista) tomentosa.

Helix tomentosa, Pfeiff. P. Z. S. 1854, p. 289 ; id. Monogr. Helic.

iv. p. 271 (1859), et v.p. 353 (1868) ; Reeve, Conch. Icon, pl.cxcix.

fig. 1403 (1854); V. Martens, Preuss. Exped. Ost-Asien, Land-
schneck. p. 275 (1867) ; Issel, Ann. Mua. Civ. Genova, vi. p. 406
(1874).

A banded variety and single specimen from Saraveak. From
Karamon Island is a single specimen, all dark brown, larger than
the last, with a smaller umbilicus ; there is very little difference in

form.
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Helix (iEcisTA) ptjdica, n. sp. (Plate II. figs. 7, 7 a.)

Shell depressedly conoid, subangulately keeled, narrowly umbili-
cated, hidden by the columellar reflection ; sculpture, a slightly

roughened or shagreen-like surface ; colour pale ochraceous, with a
snowy-white peristome ; spire flatly conoid, low ; apex rounded

;

suture shallow ; whorls 4, sides flat, a shallow depression near the
periphery ; aperture semi-lunate

; peristome reflected on outer margin
and thickening towards the columellar margin, which is oblique.

Size: maj. diam. 20"0, min. 15'8 ; alt. axis 7'7o millim.

Hab. Labuan (Sir H. Low, in coll. Dr. Hungerford).

Helix (/Egista) grtjmultjs, n. sp. (Plate V. fig. 2.)

Shell depressedly conoid, keeled, widely umbilicated ; sculpture, a
rough epidermis covered with small spots in relief ; the periphery set

with regular, short, thick-based hairs; colour ochraceous ; spire flatly

pyramidal ; side slightly convex ; apex rounded ; suture shallow
;

whorls .5, sides flatly convex ; aperture semi-lunate
; peristome

slightly reflected ; columellar margin subvertical.

Size : maj. diam. 8"5, min. 7*8 ; alt. axis 3".5 millim.

Hab. Borneo (in spirit), exact locality unknown {A. Everett).

This is the nearest approach to the Helix huttoni group of India
that I have seen from this island ; the odontophore is like that of
Helix ; the mantle-margin is simple.

Helix (Plectotropis) winteriana.

Helix winteriana, Pfeiff', Symb. ad Hist. Helic. ii. p. 41 (1842);
Issel, Ann. Mus. Civ. Geuova, vi. p. 407 (1874).

Hab. On west coast at Mampawa and Benkajang.

Helix (Chloritis) auADRivoLvis.

1 Helix unyuiculastra,v. Martens, Monatsber. Akad. Berlin, 1864,

p. 524.

Helix quadrivolvis, v. Martens, Monatsber. Akad. Berlin, 1865,

p. 53, =flexuosa, PfeifF. P. Z. S. 1855, p. 112.

Hab. West coast Borneo, Mandhor.
Many examples from cave-earth {Everett).

Helix (Chloritis) meander, n. sp. (Plate II. figs. 2, 2 a.)

Shell dextral, discoid, inflated, deeply and openly umbilicated

;

side of umbilication subangular ; sculpture of a rough papery

texture ; colour dull umber-brown, with a broad white band following

the suture, peristome pinkish ; spire low ; apex flat, slightly as-

cending above the body-whorl ; suture rather shallow ; whorls 4,

rounded on the periphery ; aperture widely ovate, perpendicular
;

peristome reflected, slightly sinuate below ; columellar margin sub-

vertical.

Size: maj. diam. 16'2, min. IS'O; alt. axis 6*0 millim.

Hab. Mulu Mountains (Boxall, in coll. Dr. Hungerford).

This is allied to H. quadrivolvis, v. Martens, which has a narrow
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coloured band and differs in form. I have named it after H.M.
frigate ' Meander ' which did much good service in Bornean waters

in the early days of Rajah Brooke's occupation.

Helix (Chloritis) plena, n. sp. (Plate II. fig. 8.)

Shell depressedly globose, openly umbilicated ; umbilical margin
hollow, subangular ; sculpture finely granulate, covered with a

strong epidermis ; colour pale umber-brown, with a faint indication

of a peripheral band ; spire low ; apex flat, slightly raised above the
body-whorl ; suture shallow ; whorls nearly 5, gradually increasing

;

aperture oval, nearly vertical
; peristome milky white, reflected

;

columellar margin suboblique.

Size of specimen drawn : maj. diam. 18'8, min. 15"5; alt. axis
8'5 millim.

Largest specimen: maj. diam. 190, min. 16'0
; alt. axis 8*9

millim.

Hab. Labuan {Sir H. Low, in coll. Dr. Hungerford).

There were five examples of this shell in the collection.

Helix (Camena) germana.

Helix germana. Reeve, Conch. Icon. pi. Ixxiv. fig. 385 (1852),
=^H. orientalis, Adams & Reeve (non Gray), Zool. Voy. Samarang,
Moll. p. 61, pi. xvi. fig. 4 (1850).

This is evidently not Bornean.

Helix (Papuina) antiqua.

Helix antiqua, Adams & Reeve, Zool. Voy. Samarang, Moll. p. 61,

pi. xiv. fig. 1 (1850).

Helix (Geotrochus) niahensis, n. sp. (Plate II. fig. 3.)

Shell dextral, pyramidal, thin texture, base flat ; sculpture, spiral

lirae, fine, regular, not of continuous thickness, crossed by lines of

growth ; colour white, with some fine marbling in a greyer colour

within the aperture, porcellaneous white ; spire high, pyramidal, sides

slightly concave ; apex acuminate; suture fine, linear ; whorls 7,

very flat ; aperture ovate, wide and ample, oblique ; peristome sharp,

coming to an angulate form at the outer keeled margin, expanded
and thickened below towards the columellar side.

Size: maj. diam. ]8'8, min. IG'O; alt. axis 12'3 millim.

Hab. Niah Hills {A. Everett).

Only one specimen of this delicately formed and gracefully shaped

shell was in the collection.

Helix (Geotrochus) tigaensis, n. sp. (Plate II. fig. 5.)

Shell pyramidal, rounded below, narrowly umbilicated ; sculpture,

irregular transverse lines of growth, indistinct concentric striation on
base; colour very pale ochre throughout; spire pyramidal, sides

flat ; apex blunt ; suture linear ; whorls 6, very flat ; aperture semi-
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lunate ; peristome reflected lipon the columellar margin, which is

very oblique.

Size : maj. diam. 9'3 ; alt. axis 8'0 millim.

Hab. Tiga Island, Borneo {A. Everett).

Only one specimen in the collection.

Helix (Geotrochxjs) subflava, n. sp. (Plate II. fig. 4.)

Shell pyramidal, keeled, rather flat on the base, narrowly perforate
;

sculpture, rough papillate dottings arranged transversely ; colour

ochre ; spire high, sides flat ; apex very blunt ; suture linear ; whorls

6, sides flatly convex ; aperture quadrate ; peristome very thin

;

columellar margin much reflected, perpendicular.

Size : maj. diam. 7"0 ; alt. axis 6".5 millim.

Hab. Borneo (Sir H. Low, in coll. Dr. Hungerford).

This is the first species of this genus found in Borneo. The type

species is from Ternate, and the genus ranges through New Guinea

to the Solomon Islands, where it appears to be abundant ; wiiether

the animal is the same throughout this extended distribution is yet

to be found out.

Helix pulvisculum, Issel, Ann. Mus. Civ. Genova, vi. p. 406, t. v.

figs. 24-27 (1874).

Locality not given.

There are some species of Helicostyla and Cochlostyla repre-

sented in Mr. Everett's collection, but these are from Palawan. As
this is a large island with a Molluscan fauna somewhat different

from that of Borneo, I think it better to record them in a separate

paper, in which I shall describe the shells from Palawan collected

by Mr. J. Whitehead.

Cochlostyla jayana.

Hab. Lobok Antu, Batang Lussen District (Hose).

DESCEIPTION OF THE PLATES.

Explanation of the Abbreviations.

Al.Gd. Albumen-gland.
ant. Anterior.

C. Central tooth.

D. Dart-sac.

d. Calcareous dart.

E. Retracted eye-tentacles.

Gen.Ap. Generative aperture.

h.d. Hermaphrodite duct.

K. Kale-sac.

l.d.l. Left dorsal lobe.

l.s.l. Left shell-lobe.

M. Mouth.
M-G. Mucous gland.

m.G.D. Mucous gland of dart-sac.

ov. Oviduct.

P. Penis.

P.Ap. Penis aperture.

post. Posterior.

r.d.l. Eight dorsal lobe.

r.m. Retractor muscle.

r.m.P. Retractor muscle penis.

r.s.l. Right shell-lobe.

Bes.Ap. Respiratory aperture.

Bes.Or. Respiratory organ.

S'p. Spermatheca.

Sp.Ap. Spermatheca aperture.

v.d. Vas deferens.

X. Position of calcareous dart.
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Plate II.

Fig. 1. Byakia busanensis, X 1"5, p. 31.

2. 2 a. Helix
(
Chloritis) meander, X 2-5, p. 43.

3. {Geoirochus) niahensis, X 2'5, p. 44.

4. ( ) suhflava, x2-5, p. 45.

5. ( ) tiffoensis, X 2
'5, p. 44.

6. Dyakia mo/iiensis, X 1'5, p. 33.

7. 7 a. iZe/i-r {Mgista) pudica^ X 2-5, p. 43.

8. (^Chloritis) plena, X 4, p. 44.

Plate III.

Fig. 1. Everettiajucunda, Pfr., X 1"5, p. 34.

2. , var. depressa, X I'O, p. 35.

3. Portion of radula, central teeth, X 330, p. 34.

3 a. Ditto, 50th, 51st, and 52nd laterals, X 330, p. 34.

36. Ditto, from another specimen, the central tooth not so worn, X 360,

p. 34.

4. Jaw, X 12, p. 34.

5. Extremity of foot, side view, X 4, p. 33.

5 a. Ditto, view from behind, showing mucous gland, X 4, p. 33.

6. Generative organs, X 4 : 2). Amatorial organ or dart-sac ; d., the cal-

careous dart, p. 33.

6 a. Mucous glands of the above, further enlarged, X 7, p. 33.

6 b. The dart enlarged, X 7, p. 33. ^
Plate IV.

Fig. 1. Microcystis tersa, Issel, X 4, p. 36.

2. Microcystina infans, Pfr., X 4, p. 37.

3. st.johni, x 7, p. 38.

3 a. , columellar margin enlarged, p. 38. ,

4. Microcystis dyakana, n. sp., x 4, p. 37.

4 a. , animal from spirit-specimen, showing dorsal and shell-

lobes, right side, X 4, p. 37.

4 b. Ditto, ditto, view of left side, X 4, p. 37.

4 c. Part of generative organs, p. 37.

5. Durgella hosei, n. sp., peristome imperfect, X 7, p. 40.

5 a. The mantle-margin taken oiF, showing the different lobes, p. 41.

5 b. Central teeth of radula, p. 41.

6. Sitala everetti, n. sp., X 4, p. 39.

7. angulata, Issel, X 7, p. 39.

8. kiisana, Aldrich, x 7, p. 40.

Plate V.

Fig. 1. Helicarion whiteheadi, n. sp., nat. size, p. 24.

2. Helix {Mgista) grumulus, n. sp., X 4, p. 43.

3. Sitala orchis, n. sp., X 7, p. 40.

4. Byakia namta, Metcalfe, the generative organs of, enlarged, p. 32.

4 a. The amatorial organ, further enlarged, to show the mucous glands,

p. 32.

4 b. Central teeth of radula, X 220, p. 32.

4 c. The 80th and 81st laterals, X 360, p. 32.

.5. Byakia hugonis, Pfr., generative organs ; x, position of the calcareous

dart, p. 30.

5 a. The posterior end of amatorial organ, much enlarged, to show the

form of the sagitta amaloria, p. 30.

5 b. The latter, x 12, p. 30.

6. Xesta glutinosa, Metcalfe, edge of mantle taken off, showing the dorsal

and shell-lobes, p. 25.

6 a. Generative organs.

66. The male organ, much enlarged, to show the difference between this

genus and Macrochlamys, p. 25.
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Plate VI.

Fig. 1. View on the side of respiratory orifice of Rhysota (?) brookei, showing
the dorsal lobe and left shell-lobe {l.s.l.), from spirit-spacimen, nat.
size, p. 28.

2. Mantle-margin, showing the contracted right shell-lobe and the anterior
and posterior right dorsal lobes, p. 28.

3. The right shell-lobe, enlarged 2'5, viewed from aboTe, p. 28.
3 a. View of same from below, nat. sze, p. 28.

4. Extremity of foot, seen from above, X 24, p. 28.

5. Animal removed from the shell ; spirit-specimen. E, retracted eye-
tentacles ; M, mouth ; P.Ap. and Sp.Ap., the generative aperture,
with the orifices of the male organ and spermatheca, nat. size, p. 28.

6. Generative organs, nat. size. A.2., hermaphrodite duct ; ^^fftil., Albu-
men-gland ; ov., oviduct ; r.m.P., retractor muscle penis, p. 28.

7. Jaw, X 4, p. 29.

8. Teeth of radula, centrals, X 340, p. 29.

8 a. Outermost laterals, X 340, p. 29.

9. 9 a. Yoimg shell, natural size, pp. 27, 28.

January 20, 1891.

W. T. Blanford, Esq., F.R.S., F.Z.S., in the Chair.

Mr. Sclater exhibited specimens of three species of Purple Water-
hens {Porphyria poliocephalus, P. cceruleus, and P. smai-agdonotus),

and made the following remarks :

—

In 1879 ('Ibis,' 1879, p. 196) I pointed out that the Porphyrio
of Southern Europe {Porphyria hyacinthinus of Temminck, but of

which a prior name was cceruleus of Vandelli) had no claim to the

title " veterum," which had been applied to it by G. R. Gray (from
a misunderstanding of a footnote in S. G. Gmelin's ' Reise durch
Russland '), and that Mr. Dresser and Mr. Elliot had both gone
astray in following Gray's lead. Furthermore I suggested that the
bird met with by Gmelin in the south of the Caspian would probably
turn out to be the Indian species P. poliocephalus, which, however,
misled by Schlegel, I called on that occasion P. pulverulentus

.

That 1 was right in my conjecture, and that the Caspian Porphyrio
is really the same as the Indian species, is now well known to us

from examination of specimens transmitted from that district by
Dr. Radde, some of which, by Mr. Dresser's kind permission, are

now on the table before us.

Mr. Seebohm (' Ibis,' 1884, p. 429) was, I believe, the first to

show the identity of the Caspian and Indian birds, which I can fully

confirm after comparison of the present specimens with Indian skins

in the British Museum.
For comparison with the Caspian bird I place on the table

examples of P. cceruleus from Sardinia and Sicily and of P. smaragdo-
notus from Egypt, kindly lent me for this purpose by Mr. E. C.
Taylor.

The latter species, as is vrell known, also occurs occasionally as a

straggler in Sicily (see Giglioli, 'Avifauna Italica,' p. 3.56). It is,

I believe, the only Porphyrio found in Egypt, and extends into

Southern Africa and Madagascar.
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As regards the last-named species, I wish to remark that Teinminck

was the first to separate P. smaragdonotus from its allies, and that

it ought to remain under his name (amended). The " Taleve" or

" Poute Sultane" of Buffon, upon which the terms madagascariensis

and chloronotus were snhsequently founded, is a composite species

composed of P. cceruleus and P. smaragdonotus, and these names

should therefore not be adopted.

The following papers were read :

—

1 . Oa an Earthworm of the Geuiis Sijihunogastei' from West

Afi-ica. By Frank E. Beddard, M.A., Prosector to the

Society.

[Received January 6, 1891.]

The Authorities of the Royal Gardens, Kew, have kindly forwarded

to me some weeks since a box of Earthworms and castings from West

Africa.

The worms were preserved in spirit and had been sent to Kew by

His Excellency Sir A. Moloney,' K.C.M.G., Governor of Lagos;

they were collected in the Yoruba country, which lies to the north

of Lagos.

A recent number of the 'Kew Bulletin'^ contains a very note-

worthy paper bv Mr. Alvan ^IiUson, Assistant Colonial Secretary

of Lagos, upon the habits of these Earthworms, which he had him-

self collected and observed.

Unfortunately the state of preservation of the worms was not

good, but I have nevertheless been able to ascertain the genus to

which they belong, and to decide that they probably form a new

species of that genus.

They are evidently referable to a very remarkable African genus,

Siphonogaster, which has been quite lately described by Levinsen^

His description, although necessarily (through the imperfect preser-

vation of the specimen) incomplete, enables me to describe my species

as new. I name it Siphonogaster millsoni, after ]Mr. Alvan Millson.

The most striking character of S. mjijptiacus, which is illustrated

in the plate accompanjang Herr Levinsen's paper {op. cit. pi. vii.

figs. 1, 2), is afforded by two appendages which are attached to the

ventral side of the body upon the xvith or xviith segment. These

appendages are of considerable size, nearly one quarter of the length

of the entire worm.
Siphonogaster millsoni has the same appendages, which are very

much smaller, though the worm itself appears to be longer.

The largest specimen which I examined measured about 14 inches

1 ' Bulletin of Miscellaneous Information,' no. 4f.. Oct. 1890, pp. 238-244.
^ " Om to nye Regnornislaegter fra Aegypten," Vidensk. Meddel. fra den

Naturh. Foren. i Ejobenhavn, 1889, p. 319.
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in length, with a diameter at the widest part of about ^ inch. As
the specimens were much softened, this length probably represents

the extreme length of the worm in its most extended condition.

The colour was almost black at the anterior end ; further back a

brown tint predominated ; the posterior end of the body showed in

many specitnens a peculiar dark green colour, something like that

of Microchceta rappii^. The appendages in question are as shown
in the accompanying drawings (woodcuts, figs. 1, 2), small, not longer

m-

Siphonogaster millsmi.

Ventral view of anterior segments, showing the processes of segment xviii.

than two segments ; they are directed backwards and appear some-

times as if they were adherent along their whole length to the

ventral parietes. In other specimens they hang freely down.

Levinsen is in some little doubt about the number of the segment

to which the appendages are attached. In S. millsoni they arise

without doubt from the eighteenth segment, close to each other and

on either side of the ventral middle line.

Their origin is from the middle of the antero-posterior diameter

of the segment, just where the ventral pair of setse would be placed

were they developed upon this segment. They correspond, in fact,

exactly to the first seta, as may be seen by an inspection of the

ventral surface of the worm mounted in glycerine on a slide.

The setcB of this species, it should be remarked, are in couples,

the distance between the individual setse of each couple being con-

siderable—greater in the case of the ventral couple.

^ Beddard, "On the Anatomy and Systematic Position of a Gigantic Earth-

worm, &c.," Trans. Zool. Soc. vol. xii. p. 63, pi. xiv.

Proc. Zool. Soc— 1891, No. IV. 4
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On the eighteenth segment, as already mentioned, the ventral

couples are absent, but the dorsal couples are present.

The shape of the setae is very characteristic and is correctly given

by Levinsen (loc. cit. pi. vii. fig. 6). I could observe no differences,

except with regard to size, on any part of the body. Their colour

is, however, somewhat remarkable. The setae of Earthworms are

generally of a "horn-yellow" colour. In this species the colour

appears to be much the same ; but when a seta is viewed with the

light passing from below through its entire length it appears dis-

tinctly red.

The appendages of the eighteenth segment are of an oval form

(fig. 2, a, b), with a narrow neck connecting them with the body-

Fig. 2.

Appendages of Siphonogaiter milhoni.

a, ventral view ; h, lateral Tiew of segments xvii-xx, showing the processes of

the body-wall A ; 8, setas.

wall ; there was no trace of any infolding of the margins such as

Levinsen figures.

Each appendage is furnished, as in S. agyptiacus, with a number

of peculiar setae, the shape and arrangement of which is rather

different from that which characterizes /S. agyptiacus.

In that species there are three or four irregular series of the setae,

beginning at about the end of the first third of the appendage and

reaching to its very extremity. In S. millsoni the setae are disposed

in two parallel lines, each of which is near the lateral margin of the

appendage ; they lie upon the posterior surface of the appendage.

The setae themselves are shaped, as in S. (egijptiacus, like a spear-

head with a very short shaft ; but in iS. millsoni, as shown in the

accompanying drawing (fig. 3, p. 51), which may be compared
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with Levinsen's figure (/oc. cit. pi. vii. figs. 3, 5), the "spear-head"

is longer than the shaft. Viewed laterally (fig. 3, a) each seta is

seen to be curved from above downwards. Each of these setae is

invariably accompanied by an immature seta, the form of which

can be understood by reference to the accompanying sketch (fig. 3, c)

without any detailed description.

Fig. 3.

Genital setae of Siphonor/aster millsoni.

a, seta viewed in profile ; b, ventral view of seta ; c, immature seta.

Levinsen naturally regards these structures as copulatory organs,

but considers that they may also have a respiratory function ; this

latter would seem possible on account of their large size and the

rich plexus of blood-vessels with which they are furnished.

The small size of the appendages in S. millsoni is against their

performing a respiratory function in that species, but I quite agree

with Levinsen in believing that they are in all probability penes.

Their position on the body and the spicules with which they are

furnished favour this view.

The genital setae of this Siphonogaster bear a very close resem-

blance to the genital setae of Nais elinguis, which have recently been

figured for the first time by Dr. A. Stolc^ ; the spear-head form and
the proportions between the head and " shaft " appear to be nearly

identical in the two forms ; the curvature, too, exists in both, though
it is considerably more pronounced in Nais elinguis than in the

worm which forms the subject of the present communication.

This case of an Earthworm possessing setse like those of the lower

aquatic forms is very rare ; indeed only one other example is known
to me—that is, TJrochceta, in which Perrier first described the

^ "Prispvesky ku studiu Naidomorpli," SB. bohm. Gesellsch. 1887, p. 227.

4*
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general setse of the body as terminating in a bifid extremity like

those of the Tubificidae and some other families of aquatic Oligo-

chaeta. On the other hand, the characteristic /-shaped setse of the

terrestrial Oligochseta are often found among aquatic genera ; it is

the converse that is rare.

2. Notes on Anodon and Unio. By Oswald H. Latter,

M.A., formerly Berkeley Fellow of Owens College,

Manchester, 1888, late Tutor of Keble College, Assist-

ant Master at Charterhouse. (Communicated by

Frank E. Beddard, M.A., Prosector to the Society.)

[Eeeeived Noyember 13, 1890.]

(Plate VII.)

The following observations have been made from time to time

during the last two years while workino- at Anodon and Unio for

other purposes. I hare thought it worth while to bring them to-

gether and publish them apart from the anatomical and other details

which I hope to complete shortly. ^ly investigations were begun
in Manchester in 1S88, while I held the Bishop Berkeley Fellowship,

and I may take this opportunity of thanking the donor of that

emolument for the facilities tiiereby afforded me and also Prof.

Milnes Marshall for his kind advice and assistance in many ways.

I. The Passage of tlie Ovafrom the Ovary to the External

Gill-plate.

[n 1830 von Baer gave in Meckel's ' Archiv,' 1830, pp. 313-352,

an account of this process, which has, so far as I can ascertain, been

tacitly accepted by all later writers on the subject. My own obser-

vations have led me to somewhat different couclusions. Von Baer's

account is briefly as follows :—The ova pass along the inner branchial

passage, being prevented from falling into the internal gill-space by
the labour contractions of the foot ; thence they pass into the cloaca,

into which the outer branchial passage also opens. All the muscles

of the body are in a state of contraction during the passage of the

ova, and furthermore the cloaca is small. In consequence of the

muscular contraction the shell is closed and the ova accumulate in

the cloaca, a few perhaps being emitted into the water before the

closure is complete. The only direction therefore along which the

pressure of ova can be relieved is forwards along the outer branchial

passage and thus to the external gill-space. It is to be noticed that

von Baer does not state that he has observed these phenomena, but

merely draws his conclusions from the anatomical relations of the

various organs.

I have myself observed the passage of ova as far as the cloaca.

The genital aperture, as is well known, is situated ventral of and
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somewhat posterior to the external aperture of the nephridium ; it

is slightly anterior to the commencement of the free detached dorsal

border of the inner lamella of the internal gill-plate. The ova may
be seen through the thin epithelial covering on the dorsal margin ot

the foot, passing along the oviduct to the genital aperture. After

escaping through this pore they are conveyed backwards along the

external surface of the nephridium. This surface is densely covered

with cilia borne upon tall columnar cells, with a large oval nucleus

lying in their lower portion and resting on a definite basement
membrane. In the middle line of the nephridial surface the cilia

are longer and drive the ova straight backwards ; towards the

ventral and dorsal sides of the nephridial surface the cilia are shorter

and drive the ova obliquely backwards and towards the line of the

longer cilia, so that the latter tend to keep the ova in the middle

line where the ciliary currents are strongest. The arrows (Plate VII.
fig. 6) show the direction of the currents. The total effect of the cilia

is therefore to drive tlie ova straight backwards along the middle

line of the nephridial surface. In the course of about 50 seconds

an ovum is thus swept back to the slit between the retractor pedis

muscle and the point of fusion of the internal gill-plates. Through
this sht the ova pass, meet tlie stream of ova from the other side of

the body, and so reach the eshalant branchial current and the

cloaca. The process goes on for several days (10 or 11) in each

individual. This being the case, according to von Baer's theory

the shell must remain closed during the whole of this period, or, in

other words, respiration be suspended for nearly a fortnight. This

appears to me incompatible with the continued life of the individual.

In order that the ova may reach their final resting-place there

must be some reversal of the respiratory currents. I was unable to

detect any reversal oi ciliary currents by experiments with colouring-

matter, and it is improbable that any such reversal occurs. I have,

however, observed (v. itifra, p. .55) a violent reversion of currents,

due, I believe, to suction, during the emission of Glochidia. This

suction is probably effected by relaxation of the adductors and

consequent partial opening of the shell while the right and left

mantle-margins are kept in contact so as to block the aperture at

all other parts except the two siphonal notches, of which the

exhalant in particular remains open. The thickened margins of the

mantle thus serve to temporarily close the aperture between the two

valves, and, if my explanation be correct, the muscle-fibres of the

mantle between the point of attachment of the mantle to the shell

and its free border may tend to draw the right and left thickened

borders together in the middle line, while also increasing their

thickness and offering a more solid resistance to the water. Further-

more, when once the thickened borders of the mantle are in

apposition and the shell commences to gape, the pressure on the

right and left free borders will tend to drive them even more closely

together ; for the line of the mantle which is attached to the shell

must of necessity follow the outward movement of the valves when
gaping commences, and the free borders unite to form a bluntly
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pointed longitudinal ridge with divergent sides ; the pressure of

water falls on these divergent sides and drives them together—the

whole structure thus acting in the manner of the mitral valve of the

human heart. It is probable that the flexible margins of the valves

are also driven together by the pressure of water. The diagram

exhibited (Plate VII. fig, 7) may make this clearer.

I am inclined to think, then, that a suction of this kind is used

to swiftly draw the ova forward into the external gill-plate. Direct

observation on this point is well nigh impossible owing to the necessity

of disturbing the animal or even partly opening the shell in order to

ascertain whether or no ova are in transit. The fact that violent

suction does take place in the case of the Glochidia is beyond doubt

;

the exact mode of causing the suction is, for our present purpose, of

less importance.

The question naturally occurs, why do not the ova find their way
into the internal as well as the external gill 1 The reason is, I

tliink, twofold. In the first place, the space between the lamellae

of the external gill is considerably greater than that between the

lamellae of the internal gill. In the second place, as I have ascer-

tained by careful dissection of many individuals, the inner lamella

of each external gill-plate extends further towards the dorsal surface

than the outer lamella of each internal gill-plate, and stretches over

towards the middle line so as to greatly diminish or even totally

close the aperture leading into the space within the internal gill.

In some cases the inirer lamellae of the external gill-plates of the

right and left sides actually come in contact with one another in the

median line posteriorly ^

The diagram (Plate VII. fig. 8), which is a modification of Lan-
kester's diagram (Encycl. Brit. 9th ed., Art. " MoUusca," fig. 135 »,

p. 690), will make these relations clearer.

II. The Attachment of the Glochidia to the Parent Gill-plate.

It is well known that the epithelium of the external gill-plate

secretes a nutritive mucus in which the young are imbedded and
thus retained within the gill. This mode of attachment is, however,

not permanent ; for if, as is often the ease, the Glochidia are retained

for a long time after they have attained maturity, a large number
escape from their egg-capsules, and the so-called "byssus," becoming
entangled in the gill-filaments and bars of concrescence, serves to

secure them until they are forcibly expelled from the parent. I

have found that the number of Glochidia in any given parent which
have escaped from their egg-capsules varies with the period during

which they have been retained since the attainment of pre-parasitic

maturity. It thus appears that as the nutritive mucus is used up,

and its power of retaining the Glochidia within the gill is therefore

^ This, of course, applies only to tbe post-pedal portion of tbe gill-platea.

In the region of the foot the " labour contractions " close the space between tbe
lamellae of the internal gill, as stated by von Baer.
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diminished, a secondary mode of attachment becomes of all-

importance and is furnished no longer by the parent but by the
adult members of the Glochidian family, in whose neighbourhood
the mucus has been chiefly absorbed and who alone are provided
with fully developed byssus-filaments. This phenomenon is the
more interesting as furnishing yet another case of prolonged attach-
ment to the parent of the young of freshwater animals {vide Sollas,

"On the Origin of Freshwater Faunas," Scientific Transactions of
the Royal Dublin Society, vol. iv. ser. ii., 1886).

III. Emission of G\oclaid\3i.

The female Anorlon is usually stated to retain the GlochicUa
within the external gill-plates until fish are in the neighbourhood.
This is certainly not always the case, for Glochidia were frequently
emitted in large masses and long cords after I had gently stirred

the w^ater in which the Anodons were lying. Schierholz (" Entwick.
der Unioniden," Denk. d. kais. Akad. d! Wiss. 1889, Iv. pp. 183-214)
states that nodular ejection of Glochidia is abnormal, due to imper-
fect aeration of the water and necessity of using the outer gill for

respiratory purposes, tliat normally ejection takes place singly with
the egg-capsules (cast off), which float off' and leave the larvae in

masses on tlie bottom. I fear I am unable to endorse this account
in toto ; nodular ejection undoubtedly is abnormal, but ejection in

cords I have always found to occur in healthy individuals supplied
with well aerated water, and on one occasion have seen it occur in

an undisturbed Anodon in its native water. It would seem that
any disturbance of the water irrespective offish, if not too violent,

provokes emission of the Glochidia in a perfectly normal manner.
It is important to notice that the parent is able to draio back

within the shell the long slimy masses of Glochidia even alter thev
have been ejected a distance of 2 or 3 inches. The importance of
this fact I have already mentioned in dealing with the transit of ova.

I observed the Glochidia on several occasions, in both Anodon and
Unio, thus forcibly made "to enter a second time into their mother's
womb."

IV. Alleged Swimming of Glochidia.

The belief that Glochidia can swim by clapping their valves to-

gether " like Pecten or Lima " appears to be very general in this

country, in spite of frequent denials (e. g. Schierholz, loc. cit.).

The extent of the swimming-powers consists solely in "swimming
to the bottom " ; in other words, Glochidia cannot swim. A
Glochidium normally lies at the bottom of the water on its dorsal

surface, the ventral surface being upwards and the " byssus

"

(so-called) streaming up into the water above. In this position the
Glochidium lies powerless to move in any direction, and here, too, it

dies unless a convenient " host" is in some way brought in contact
with its " byssus." If the water is disturbed the Glochidia are

carried about by currents, but soon fall to the bottom again and are
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entirely unable to make headway in any direction, even when they

are thus temporarily suspended in mid-water.

The Glochidia are evidently peculifirly sensitive to the odour (?)

of fish. The tail of a recently killed Stickleback thrust into a

watch-glass containing Glochidia throws them all into the wildest

agitation for a few seconds ; the valves are violently closed and again

opened with astonishing rapidity for 15-25 seconds, and then the

animals appear exhausted and lie placid with widely gaping shells

—

unless thev chance to have closed upon any object in the water

(e. g. another Glochidium), in which case the valves remain firmly

closed. I found this excitement very useful in procuring Glochidia

widely open. Flooding with hot corrosive sublimate kills them

instantly and the shells remain apart.

V. Relation of Glochidium-sAe/Z to Shell of Adult.

So long ago as 1825 it was pointed out by Pfeiffer (Naturg.

deutscher Land- und Siisswasser-Molhisken, "Weimar, 1825), and

more recently by Kobelt and Heynemann, that the shell of the

Glochidium sits like a saddle over the dorsal and lateral surfaces of

the shell of the young Anodon or may be seen in uninjured specimens

close to the hinge-line. It has not, however, been noticed, so far

as I can ascertain, that tiiis temporary situation of the Glochidium-

shell has a permanent effect upon the shape of the adult shell. This

effect will be at once apparent on referring to Plate VII. figs. 2-5.

About 101 days after first attachment to the host and 25-30 days

after quitting the host, the shell-teeth of the Glochidium-sheW project

ventrally towards the median line, and as a consequence impinge

upon the ventral border of the at present soft shell of the adult at

a point about halfway along its length, the result being that at this

point the permanent shell is prevented from growing so fast as else-

where. The permanent shell at this stage, therefore, has its other-

wise symmetrical curve sharply interrupted by an irregular notch

pointing towards the dorsal surface (vide figs. 2 & 3). This notch,

in the vast majority of cases, persists through life and causes a slight

dorsal turn of the curves marking the lines of growth at a point

roughly halfway along their length, but, as a rule, slightly nearer

the posterior border of the shell. In each successive line of the

growth the notch becomes of greater antero-posterior and less dorso-

ventral extent, thus tending to become less evident and to disappear.

The notch can therefore be seen most easily near the hinge-line

{i. e. on the first lines of growth) in those shells which have escaped

corrosion. In 15 species of Unio belonging to the Collection of

Admiral Sir John Harvey in the University Museum, Oxford, this

notch is evident and undoubtedly caused in the way above described ;

it is perhaps present in 2 others ( U. cyliadricus and U. triangularis),

and is quite clear also in 6 species of Anodon. The figures given

by Chenu in bis ' Manuel de Conchyliologie,' and by M. Henri

Drouet, "Unionidae du Bassin du Rhone," Mem. de I'Acad. des Sci.

Arts et Belles-Lettres de Dijon, (4) i. 1888-89, pp. 27-113,
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pis. i.-iii., show the notch almost without exception. I do not rely

strongly on these figures for this particular, as many irregularities

of curvature occur, owing to individual injury at some period of life,

and it is necessary to examine each specimen personally before

deciding whether the notch figured can in every case be assigned to

the Glochidian shell-teeth.

I may take this opportunity of corroborating Schierholz's state-

ment {loc. cit.), concerning the absence of sexual distinction in the

shape of the shell. It is commonly believed that the shell of the

female is far more convex and of greater transverse diameter than
that of the male. This is not the case : there is no point by which
the shell of the female can be distinguished. On several occasions

I have requested persons professing to be able to distinguish the

sexes in this way to select a few males from my stock : out of 19

thus selected on various occasions only one proved on dissection to

be of the male sex, whereas on one occasion a small U. pictorum,
which was selected as "undoubtedly female" turned out to be a
male ! I have invariably found males very rare and was long unable
to procure one ; for instance, of 50 Anodons dredged from a small

pond in Norfolk, and averaging between 3 and 4 inches in length,

only two were males ; the same was true for Anodons and Unios
collected out of the canal at Oxford, though here the proportion of

males was slightly higher. So rare in fact were the males and so

small were the majority of them, that I was tempted to believe that

Anodon is hermaphrodite, functioning in early life as male and later

as female ; I made several experiments to investigate this point, hut
obtained no evidence on either side. Stress of work has prevented
me from making any further search in this direction.

VI. The Cilia on the Foot of Young Anodon.

While observing young Anodons of 3-6 weeks old (dating from
the end of parasitic life), I was struck by the peculiar movements of

the cilia covering the foot. While the animal is in motion the foot

is first protruded somewhat slowly until it stretches a considerable

distance in front of the anterior margin of the shell, the cilia all

the while moving with great rapidity and appearing to " feel the

way." The foot having been protruded to its utmost extent, the
shell is drawn forward by a rapid muscular contraction. As soon
as this contraction commences, the cilia suddenly cease moving and
stand out from the surface like the bristles of a brush absolutely

motionless and rigid. This condition is maintained until the foot

again commences to glide forward. I can offer no suggestion as

to the meaning or cause of this apparent rigidity other than that

the appearances are as though the pressure within the epithelial

cells hecomes so great that the cilia cannot assume any other position

than one perpendicular to the surface, and forming a continuation of
the long axis of the cells on which they are severally carried.
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VII. Glochidia distasteful to Fish.

All fish with which I have experimented, viz. Perch, Loach, Stickle-

back, Minnow, have a strong dislike for Glochidia as an article of

food. They frequently seize a mass of Glochidia floating in the

disturbed water, but the mass is no sooner within the mouth than it

is forcibly and emphatically rejected, being spit out to a considerable

distance and very rarely (only once) attempted again. I do not

think that it is the irritation caused by Glochidia attaching them-
selves to the inside of the mouth which makes the fish behave thus,

for I killed six fishes which had tasted Glochidia within ten minutes

of makinii the experiment, and in only one of them did I find a

Glochidium attached to the mouth. There must, I think, be some
unpleasant odour or taste about the Glochidia ; or possibly the
" byssus," the shell-teetii, or both these latter combined, may
serve to make the Glochidia uninviting morsels.

VIII. Powers of Resistance ofAdidt Anodon and Glochidia.

An adult Anodon will live for at least a week, in cold weather,

after it has been removed from the shell. I consider the animal

alive so long as the cilia are beating and the heart is pulsating or

capable of responding to a moderate stimulus. The Glochidia will

live for a day or two within the gill of an apparently dead parent.

I was very much interested to notice one morning after a severe

frost that the water in the dissecting-dish where an Anodon lay

removed from its shell was completely frozen. I allowed the frozen

mass to thaw gradually, and then examined the animal and its

Glochidia ; both were quite alive and none the worse for their

severe exposure. I allowed the same animal and its young to be

again frozen the following night, and obtained the same result. This

power of being frozen and recovering must be of great importance

in preserving the species in many of our shallower ponds and streams

which are frequently frozen to the bottom in severe weather.

EXPLANATION OF PLATE VII.

Fig. 1. Diagram of .(4 ?!orfo» to show course of ova. The left mantle-flap has
been reflected towards the dorsal surface and also the left gill-plates.

The free dorsal margin of the inner lamina of the internal gill-plate

lias been turned up to show the sin-face of the uephridium (organ of
Bojanus). a, external nephridial aperture

; b, genital aperture
;

c, reflected free portion of dorsal margin of inner lamina ; d, ciliated

external surface of nephridium ; e, retractor pedis muscle
; /, eshalant

siphonal notch ;
t/g, probe passed through from lower to ujjper

division of subpallial chamber, passing out at /; h, oviduct. The
arrows indicate the direction in which the ova pass.

2. Ventral view of shell of young Anodon, 101 days after first attachment
to host and about 25-30 days after the end of parasitic life. The
G/oc/iidmm-sheU is shown outside the permanent shell, and the shell-

teeth project inwards towards the middle line in such a way as to
press upon and constrict the permanent shell at a point about half-

way along its length.

3. Lateral view of somewhat older Anodon.
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Figs. 4 & 5. Lateral and dorsal riews respectively of left valve of small adult
Unio, showing the notches, x, produced on each line of growth by
the previous constriction caused by the shell-teeth of the Glochidmm-

• shell.

Fig. 6. Diagram to show the direction of ciliary currents on external surface of
nepbridium.

7. Diagram to show valvular action of ventral edge of mantle-ilaps.

a, a', right and left valves of shell ; b, b', right and left mantle-folds

;

c, c', thickened margins of b, b' ; d. d', lines of attachment of b, b' to

a, a'. The arrows indicate the direction of water-pressure.

8. Diagram of relation of gill-lamella; to show how the ova are prevented
from falling into the internal giU. a, visceral mass ; c, mantle-flap

;

d, axis of giU ; e, inner, er, outer lamella of external gill-plate

;

/, outer, fr, inner lamella of internal gill-plate : g, line of con-

crescence ; i, suprabranchial space of subpallial chamber.

3. On Butterflies collected in Tropical Soutb-Tvestern Africa

by Mr. A. W. Eriksson. By Eol.4,nd Trimen, F.R.S.,

&c.. Curator of the South-African Museunij Cape

Town.
[Eeceived December 8, 1890.]

(Plates Vllt. & IX.)

Well known for his many years' experience as explorer and hunter

in the tropical Interior, and for the zeal and success with which he
has collected and observed the ornithological fauna, Mr. Axel W.
Eriksson has latterl}', at my instance, turned his attention to the

insects inhabiting the less known tracts. The collection of which

the Butterflies now under notice formed the larger part was made
by him during six months— 1st August, 1887, to 25th January,

1888—spent in travelling between Ehanda, in the Southern Ombuela
(or Ambuella) country, and Omborombongo, in Central Damara-
land.

The country traversed may be said in general terms to be bounded,

except to the South-west, by the rivers Cunene, Okavango, and
Omaramba-Oamatako, and it extends from North to South over

about five and a half degrees of latitude (15° 15' to 20° 45' S.), and
trom West to East almost the same of longitude (15° to 21° 20' E.).

The route pursued and the time spent in each locality appear from

Mr. Eriksson's notes to have been as follows, viz. :—Omrora, " be-

tween Ovaquenyama and Ombuela," 1st to 25th August; Ehanda,

26th August to 30th September ; Humbe, Cuiiene River, October

;

Omrora again, November; Otiemhora, 20th November to 3rd De-
cember ; the course of the Okavango River, "between the tributaries

Omaramba-Caronga and Omaramba-Oamatako," December ; the

course of the Omaramba-Oamatako, " between its junction with the

Okavango and Otjitoe," 2nd to 14th January, 1888 ; and the course

of the same river, "between Otjitoe <md Omborombongo," 15th to

25th January. This route is remote from the sea-coast, never
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approaching it within 200 miles, while its most eastern point (on

the Okavango) is distant from it more than 600 miles.

Hitherto, except to some extent as regards Southern Damara-
land, the Rhopalocera of this territory have been very little known,

and it is thus of interest to place on record a complete list of the

species met with by Mr. Eriksson, with notes of any variation

observed in the case of species already described, and descriptions

of those forms which appear to he new to science.

The collection, consisting entirely of pinned specimens, arrived in

excellent condition. I have found it, on careful examination, to

contain 125 species, thus distributed among the several families and

subfamilies, viz. :—Nymphalidse (Danainse 1, Satyrinse 2, Acrae-

inae 12, Nymphalinse 23), 38 ; LycsenidcC, 40 ; Papilionidse

(Pierinse 22, Papilioninse 4), 26 ; Hesperidae, 21.

As was to be expected from its geographical position, and from

the absence of any intervening barrier of importance, this country

exhibits in its butterflies very intimate alliance with extra-tropical

Southern Africa, 97 (or nearly four-fifths) of the species being

common to both territories. Although the northernmost part of

the country collected in is adjacent to the most southern province

of Angola (Mossamedes), there seems to be community of species

to but a small extent, only 26 of Mr. Eriksson's species appearing

in Mr. Druce's list (Proc. Zool. Soc. 1875, p. 406) of Angolan
butterflies collected by the late Mr. J. J. Monteiro, and Dewitz (Nov.

Act. Leop.-Carol. Deutsch. Akad. 1879) giving but 32 of them among
those brought by Pogge from Central Angola. It is further very

noticeable that the characieristic tropical West-African genera

Elymiiias, Ergolis, Godartia, Euryphene, Euphtedra, Aterica,

Marma, Abisara, and Epitola, all of which have Angolan represen-

tatives, are entirely absent from Mr. Eriksson's collection.

At the same time it must be remembered that the series brought

together by Mr. Eriksson contains the captures of only a single

half-year, and so cannot be looked upon as completely illustrating

what the country produces. In remarkable contrast to the Lycse-

nidse, which are the best represented group, the Satyrina and

Papilionince seem to be singularly few.

Of the 28 species not known to occur in extra-tropical areas, 1

1

appear to be undescribed, viz, :

—

(Nymphalidse.)

{Acreince.)

Acrcea felina.

„ onerata.

„ ambigua.

(Lycsenidse.)

Deudorix obscuratus.

AphncBus erikssoni.

„ inodestus.

Zeritis damarensis.

Erikssonia (n. g.) acreeina.
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(Hesperidse.)

Pyrgus secessus.

Pamphila obumbrata.

„ occulta.

One of these is the type of a new genus of Lycsenidse, near

Zeritis, which I have called Erikssonia after its discoverer. Next
to E. acrceina, the most remarkable of the new forms is Aphnceus

erikssoni, in which, while the structural characters agree with those

of the more brilliantly ornamented section of the genus, the colour-

ing is quite unique and exceptionally plaiu on both surfaces of the

wings.

In addition to the new species, I have noted two marked varieties,

viz. in the cases of Crenis natalensis, Boisd., and Papilio morania,

Angas. Seasonal dimorphism is more or less strongly indicated in

the cases of Acrcea atolmis, Hypolyccena cceculus, Aphnceus ho-

meyeri, Herpcenia eriphia, Teracolus subfasciatus, and Callidryas

fiorella.

Among the 16 remaining species not known to extend into extra-

tropical Southern Africa, 4 are recorded besides from Angola only,

3 from t"he Upper Zambesi, 1 each from the Umvuli (Mashuna-
land). Lake Nyassa, Lake Victoria Nyanza, and Querimba ; 4 others

combine in their distribution two or more of the above-mentioned

localities ; and the last {Charaxes ephyru) ranges from Mashuna-
land, south of the Zambesi, to Casamanza, in between 12° and \d°

N. lat. on the West Coast.

The rarer or more interesting previously described species are :

—

Acrcea atolmis, A. atergatis, A. asema, Crenis benguelce, Crenis

Concordia, Pseudacrceu poggei, Charaxes guderiana, Aphnceus vic-

tories, A. homeyei'i, and Abantis sambesina.

Family Nymphalid^.

Subfamily Danain^.

Genus Danais, Latr.

1. Danais chrysippus (Linn.).

Omrora (August) and Ehauda (September).

The nine examples (only one $ ) are all of the ordinary typical

form, but small, the largest expanding 3 in. 3 lin., and the smallest

only 2 in. 7 lin.

Subfamily Satyrin^e.

Genus Ypthima, Westw.

2. Ypthima asterope (Klug).

Omrora (August), Ehanda (August and September), and Oka-
vango River (December).

With the exception of a single dwarf male from the Okavango River,

tlie twenty examples (twelve d" , eight $ ) are larger than usual (exp.

al. 1 in. 6-9 lin.), and of a paler, more hoary grey on the underside
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—especially on the hind wing, where the dark vermiculated striola-

tion is less developed, and only the median brownish stria apparent.

The ocellus of the fore wing varies much in form and size, and the

same is the case as regards the ocelli of the hind wing, which also in

number vary on the upperside from one to three, and on the under-

side from two to five (some or all of these latter being often minute,

or even reduced to scarcely perceptible fuscous dots). There can,

1 think, be no doubt that the specimens under notice constitute a

variation identical with Y. granulosa, Butl. (Ann. & Mag. Nat. Hist.

5th series, xii. p. 101, 1883), from Victoria Nyanza.

Genus Pseudonympha, Wallengr.

3. Pseudonympha bera (Hewits.).

Yphthima bera, Hewits. Ent. M. Mag. xiv. p. 107 (1877).

Neocoenyra ' duplex, Butl. Proc. Zool. Soc. 1885, p. 758.

Okavango River, between Omaramba-Carongo and Omaramba-
Matako (December) : Omaramba-Matako (January).

Fourteen examples (nine S , five $ ) were taken on the Oka-
vango, and one $ on its tributary the Omaramba Matako.

I have referred to this Pseudonympha in ' South-African Butter-

flies ' (vol. i. p. 82 note, and vol. iii. p. 395), mentioning its

relationship to P. natalii, Boisd., and its distinguishing features.

Mr. Eriksson's specimens differ a little from those taken by Mr.
Selous on the Shashani River, in Matabele-land, in the size and
form of the subapical pale rufous patch of the fore wing, which in

both sexes is less extended inferiorly (in male not far below second

median nervule, and in female attaining first median uervule in one
example only), more rounded inwardly, and externally much more
sharply indented by the dark edging hue near its lower extremity.

In the female examples the smaller patch in the hind wing is also

less developed about the ocelli.

Besides its close alliance with P. natalii, Boisd., this butterfly is

also nearly related to P. neita, Wallengr. (see ' South-African
Butterflies,' i. p. 79, pi. 7. f. 2), but easily recognized by its deeper

basal and paler hind-marginal colouring, the ferruginous outer ring

of the iris of the ocelli, the totally difi^erent shape and external dark
edging of the pale rufous subapical patch of the fore wing, and the

dark submarginal streak in the hind wing, as well as that close to

hind-marginal edge in both wings. On the underside, also, Y. bera

exhibits in the hind wing two well-marked (subbasal and median)
dark strise wholly wanting in Y. neita, and very much more developed

subbasal ferruginous-rufous marks on costa and inner margin.

^ I am of opinion that this genus cannot be adopted, all the characters given
as distinctive by the founder—while they separate it from Cofwyra—being
identical with those presented by Pseiulonipnpha.

Hewitson's description is not sufficiently detailed to allow of certainly

identifying his Yphthima bera with Mr. Butler's species. Should comparison
with the type prove the two to be distinct, Mr. Eriksson's specimens will stand
as Pseudonympha duplex (Butl.).
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Subfamily AcrvEINjE.

Genus Acr^a, Fabr.

4. AcR^A ATOLMis, Wcstw. (Plate VIII. figs. 1 (5 , 2, 3 ? , 4 d' .)

d" . Acraa atolmis, Westw., App. Oates' ' Matabele-land, &c.'

p. 343, pi. F. ff. 3, 4 (1881).

Var. $ . Acrcea acontias, Westw. 1. c. p. 345, pi. F. ff. 7, 8.

Omrora (1st to 25th August, and [var. acontias] November),
Ehanda (26th August to 30th September), Otiembora (20th Novem-
ber to 2nd December [var. acontias^, and Okavango River (Decem-
ber [var. acontias]).

The male figured and described by Prof. Westvpood was evidently

not only faded (the fate of all red Acrcea: within a few months after

death) but discoloured. The twenty male examples collected by
Mr. Eriksson, exhibited, on 16th July, 1888 (from ten to eleven

months after capture), an upperside of uniform vivid vermilion-red

with a very slight rosy surface-gloss ; while on the underside the

greater part of the fore wing and the basal internervular marks of

the hind wing were of a soft rose-pink, and the internervular rays

in the outer part of both wings were reddish orange (as shown in

Westwood's figure of tiie underside of the female Acontias). Judging
from my experience of other red AcrcBce, the living A. atolmis must
be of extreme brilliancy of colour, seeing how exceptionally rich and
intense tlie red remains in specimens nearly a year old.

The spots on the upperside of the male present considerable

variation in size and development : in the fore wing, the spot nearest

the posterior angle varies much in size, and in three examples is

obsolescent, and in four other specimens there is a small additional

subbasal spot below median nervure, while two of the last-mentioned

four, and two other examples, also displaj"^ a more or less distinct

inner-marginal spot (as usual in the var. acontias) beyond the

middle ; in the hind wing both the subbasal and median series of

small spots exhibit every gradation from full development and
number (4 and 6 respectively) to fragmentary indication by two or

three scarcely perceptible dots. On the underside this variation is

not so great, the basal and subbasal spots of the hind wing especially

being pretty constant.

The female, of which 10 examples were taken by Mr. Eriksson,

agrees with the most strongly-marked males in all the black spots,

but exhibits an entirely opposite constancy in those markings ; only

one of the two occasional additional spots (that on inner margin of

fore wing) occurring in one specimen. The colouring is, however,

not only very different from that of the male but also highly variable,

from dull reddish ochreous to almost ashy brownish grey, the

intermediate examples being dull ochreous-brown with a rufous

tinge. In the fore wing, the apical area is duller and also marked
by indistinct internervular dull ochreous rays, while on the inner

edge (immediately beyond the four or five upper spots of the discal

series) there is an oblique ill-defined bar of paler ground-colour,

which becomes more expressed in the darker examples, until in the
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darkest it is whitish and conspicuous. On the underside, the pattern

is in complete agreement with that of the male, except that in all

examples there is more or less narrow representation of the whitish

subapical bar in the fore wing ; but the colouring is always very-

much duller, varying in accordance with the tint of the upperside,

until in the darkest example there remains no trace of the pink

colouring observahle in the more reddish specimens.

I place A. acontias, Westw., as a variety of A. atoltnis, because

the material (10 male and 7 female examples) afforded by Mr.
Eriksson's collection makes its separation—warrantable enough

when only a single female example was forthcoming—no longer

possible. The males are of a rather less vivid red than the typical

male atolmis, the females of similar variable dull reddish-ochreous

and ochreous-brown tints to those presented by the typical female

atolmis, except that the extreme form of almost ashy brownish-grey

with pronounced subapical whitish bar in the fore wing is not among
them. The conspicuous distinction from typical atolmis in both

sexes is the enlargement of all the black markings, viz. the basal

suffusion, the cellular aud discal spots \ the hind-marginal edging

(especially in the hind wing), and the clouding of the nervules.

In connection with the widening of the hind-marginal edging in the

hind wing, the underside presents a distinguishing character (men-
tioned by Westwood in his description of the female), viz., an
additional hind-marginal black line, parallel to and a little before

the line actually edging the hind margin. This feature led me at

first to think that A. acontias might be kept separate from A. atolmis;

but on close examination of all the examples of typical A. atolmis, I

found more or less distinct beginnings of the additional black line

in no fewer than two males and five females, its most developed

condition—that of a very slender line regularly interrupted on the

nervules—being in the generally most heavily black-marked of all

the twenty males.

I think it highly probable that we have in this instance a case of

seasonal dimorphism, and that A. acontias is simply the later (or

summer) brood of A. atolmis. From the dates furnished by Mr.
Eriksson it is clear that typical A. atolmis was captured between
1st August and 30th September, while A. acontias was taken in

November and December (14 of the 17 examples between the 20th
November aud 2nd December). Two of A, acontias—the most
heavily-marked male and one of the two most heavily-marked females

—were taken in the same locality (Omrora) as the bulk (21 ex-

amples) of A. atolmis in the preceding August.

Exp. al. ( (S) I in. 9-1 Ig liu. ; ( 5 ) 1 in. 9-11 lin. Var. acontias

( c? ) 1 in. 10 lin. to 2 in. 1 lin. ; (?) 1 in. 10 lin. to 2 in. 1 lin.

This species occurs as far to the eastward as the Victoria Falls

of the Zambesi, 30 miles to the south of which it was taken by
Mr. F. U. Barber (who sent me two typical males and one approaching

^ In the fore wing, of the two additional spots occasionally found in typical

atolmis, that on the inner margin is invariably present, but the subbasal one is

absent in three of the males and in all the females.
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the var. acontias iu 1875), and near which the late Mr. F. Gates
also met with it at about the same date. Mr. F. C. Selous also took
two typical males iii 1889, at a point a little south of the junction
of the Chobe and Zambesi.

5. AcRiEA ATERGATIS, Wcstw.

$. Acrcea atergatis, Westvv. App. Oates' • Matabele-land, &c.'

p. 342, pi. F. ff. 1, 2 (1881).

Omrora (August) and Ehanda (26th August to 10th September).
This species, of which nine males and six females were collected

by Mr. Eriksson, is allied to A. atolmis (coming between that species

and A. doubledayi, Guer.) ; but the male exhibits none of the brilliant

red tint, being but little brighter than the female, which is of about
the same reddish ochreous as the least dull females of A. atolmis.

The male has, however, a tinge of salmon-red, and is further dis-

tinguished from the female by larger size, longer fore wings (more
produced apically), and longer abdomen, which is silky ochre-yellow,
without black spots beneath, and conspicuously white laterally on its

apical half (except on the terminal segment). Both sexes of A. ater-

gatis, and especially unworn examples, present a singular distin-

guishing character on the underside of the hind wing and of the apex
of the fore wing, viz., an ashy-grey—in very fresh examples a bluish-

or violaceous-grey—somewhat shifting surface tint. The luim-
lated black line preceding the hind-marginal black edging-line on
the underside of the hind wing is exceedingly unstable in both sexes,

varying from complete development to a mere trace close to the apex.
Exp. al. ( cJ ) 2 in. 0|-2| lin. '; (?) 1 in. 11 lin. to 2 in. 1 Hn.

As iu the case of A. atolmis, the type of this species is a specimen
collected near the Victoria Falls of the Zambesi by the late Mr. F.

Oates ; and a male example taken by Mr. F. U. Barber about 30
miles south of the Falls was sent to me in 1875. In 1889 I received

from Mr. F. C. Selous two males captured at a point a little south

of the junction of the Chobe and Zambesi.

6. AcR^A FELiNA, n. sp. (Plate VIII. figs. 5 c?, 6 5 .)

Nearly allied to A. atolmis and A. atergatis, Westw.
Exp.al. (c?) lin. 10^-1 1| lin.

; (2) lin. 11 1 lin. to 2 in. 0^ lin.

S . Pale soft brick-red, with good-sized black spots and narrow
black margins. Fore wing : nervules with black clouding as in

atolmis and atergatis, but no apical internervular black strice as in

the latter species ; spots in size and general arrangement as in

acontias var. oi atolmis, except that (1) the 4th spot of discal series

is more beyond the 3rd and strongly crescentic; (2) the 6th spot is

not so far beyond the 5th and more elongate ; (3) the 7th spot (only

faintly present in two specimens) is oblique, slender, and much nearer

to base
; (4) the subbasal spot below median nervure is much larger

and sagittate or strongly crescentic ; and (5) near hind margin there

are two additional spots, one on each side of first median nervule,

^ A dwarfed male from Ehanda expands only 1 iu. 9i lines.

Proc. Zool. Soc— 1891, No. V. .'>
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as in A. ateryatis, but considerably larger and crescentic ; costal and

hind-marginal black edging and basal streak and suffusion about as

wide as in the acontias var. of A, atolmis. Hind wing : bas^al black as

in Acontias, but no black on nervules, and position ai\d arraugenieiit

of subbasal and discal series of spots like that in A. ateryatis, except

that in the discal series the 7th spot is considerably beyond the 6th

;

bind- marginal black edging about as wide as in A. acontias, but its

inner side unequally indented by yround-colour on nervules. Cilia

creamy white. Underside.—Colouring much as in A. acontias,

but duller as regards the ground-colour of fore wing and the basal and

subbasal internervular markings of hind wing, which have scarcely

any rose-pink tinge. Hind winy: nervules not black ; reddish-pink

markings before discal series of spots, and submarginal internervular

ochreous-orange rays, much reduced, fainter, in one example the

latter almost obsolete ; black line preceding hind-marginal edging

one regularly festooned throughout.

2. Very like male; markings altogether similar—in one (the

darkest^ example all larger
;
ground-colour in one specimen paler,

more inclined to salmon-pink, in the other two specimens a good deal

duller, tinged with ochreous-brown. Underside.—Hind wing and

apical area of fore wing of a paler creamy-yellow ground-colour than

in male ; reddish area of fore wing pinker than in male in the pale

specimen, but duller in the brownish-tinged ones.

In two of the males and in the darkest female there is a longitudinal

black suffused streak in the fore wing between the subbasal black

spot and the (jth spot of the discal series, and in the latter example

there is also a fuscous suffusion along the inner margin. This darkest

female also presents on the penultimate abdominal segment a rather

large laterally-winged horny appendage, which is wholly absent in

the two other females ^

Humbe, Cunene River (October) ; Omrora (November) ; Oiiem-

bora(20th November to 3rd December); Okavango River (December).

Four males and three females only were collected by Mr. Eriksson.

Both sexes have the fore wings more rounded and less produced

apically than is the case in A. atolmis and its variety acontias, and in

comparison with A. ateryatis this distinction is of course more

marked.

7. AcR^A AxiNA, Westw.

c? . Acrcea axina, Westw. App. Oates' ' Matabele-land, &c.'

p. 344. n. 33, pi. F. ff. 5, 6 (1881).

cJ 5 • Acrcea doubledayi, Guer., var. B, Trimen, S.-Afr. Butt,

i. p. 148 (1887).

Omrora (August and November) and Okavango River (December).

Five male and three female examples.

On re-examination of the available material, in comparison with

that supplied by Mr. Eriksson, I consider that species-rank may be

' It is remai'kable that not one of the sixteen females of A. atolmis and its

variety, or of tlie six females of A. ateryatis, possesses any traces of a similar

appendage. More observations are niiicb needed for ascertaining whether
this appendage is congenital in the female Acraa that exhibit it.
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accorded to A. axina, Westw., as the great difference in size and the
absence of the two submarginal spots near the posterior angle of the
fore wings appear to be constant over a wide stretch of territory, from
Omrora as far eastward as Mashuna-land, and south-eastward to the
Limpopo and Marico rivers on the N.W. boundary of the Transvaal.
The males captured by Mr. Eriksson agree in their deeper colouring
and less transparency much more closely with the description and
figures of the two type-specimens from Tati and Gwailo rivers, than
they do with the other eastern specimens taken by Mr. Selous at
the Shashani River (between those two localities) and at several
stations to the south of Tati as far as the Marico. Singularly
enough, on the other hand, a Damara-laud male, collected by Mr.
John A. Bell, closely resembles the paler and mor« diaphanous
examples received from Mr. Selous. The females in Mr, Eriksson's
collection are also more warmly coloured and usually larger than
the eastern examples, and in them the subapical bar is not white
or whitish, but only of a paler tint than the ground-colour. In both
sexes, Mr. Eriksson's specimens exhibit much more fuscous basal
clouding than any other examples that I have seen ; and in this and
in their other peculiarities are further from A. doubledaxji.

Exp. al.(d)l in. 8-1 1 hn.
; ( $ ) I in. 8-10 hn. The females

are not only smaller (as usual in this group of Acrcea), but have a
tendency to a dwarfed condition; two of Mr. Selous' specimens
expanding only 1 hi. 71in., and another, as well as one brought from
Damara-land by Mr. Bell, reaching an expanse of but 1 in. 6 lin.

8. AcR^A ONERATA, u. sp. (Plate VIII. figs. 7 6,S, 8 a $ .)

Allied to A. axina, Westw.
Exp. al.(d) 1 in. 8 lin.

; ( 2 ) 1 in. 8-8i Hn.

d" . Pale creamy reddish ochreous (a tinge ofpink in hind wiiKj),

with moderate-sized black spots ; hind wing with seven large spots

of the ground-colour in rather wide black hind-marginal border.
Fore wing : base very narrowly black ; a very narrow sublinear

costal blackish edging from before middle, somewhat widening at

apex ; a very narrow hind-marginal blackish edging, becoming finely

linear below first median nervule, its inner edge somewhat dentated
on the nervules, which are very finely black-marked in apical area

and partly so (externally) below that area ; black spots in number
and disposition as in axina, except that the lowest spot in discal

series is minute, and, instead of being a little nearer base, lies con-
siderably nearer hind margin than tlie spot immediately above it.

Hind wing : basal blackish, darker than in axina, and scarcely

rising above costal nervure ; subbasal cellular spot elongate, crescentic,

separate from basal blackish ; no spot on upper discocellular nervule ;

in very irregular discal series of spots the 1st, 5th, and 7th are

rather remote from the rest, which are considerably beyond them,
and of which the 6th is minute and obsolescent ; spots in hind-
marginal border very distinct, the first and last smaller than the
rest and not rounded. Underside.—Much paler, of a softer and
more creamy tint ; in hind wing, an inferior basal patch and the
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enlarged spots of hind-marginal border very pale yellowish. Fore

iving : apical area somewhat tinged with orange-ochreous ; apical

and hind-marginal edging reduced to a very fine black line, immedi-

ately preceded by an interrupted thin streak of very pale yellowish ;

spots as on upperside. Hind wing : a general pinkisli suffusion,

stronger near base, fades into very pale yellowish a little before hind-

marginal border ; basal pale yellowish patch marked by five very

conspicuous black spots, viz. two (cellular and infia-cellular) close

to base, and three (the 2nd, 3rd, and 4th of a strongly curved, almost

continuous series of four) subbasal ; 6th and 7th spots of discal series

more distinct than on upperside
;
pale spots of hind-marginal border

sharply defined and very conspicuous.

2 . Paler, duller (in one of the two examples not reddish) ; fore

wing with a brownish tinge throughout, and with a wide basalfuscous

shade ; hind wing with basal blackish not so dark, but extending to

costa and to subbasal crescentic cellular spot ; markings as in male.

Underside.—As in male, but in the duller specimen much fainter

in tint, and in the brighter one with the pale yellowish preceding

hind-marginal border of hind wing wider. No abdominal appendage

in the brighter specimen, but a singularly large one in the duller

specimen, with such strong anteriorly-recurved lateral expansions

as to resemble a short, very broad, partly unrolled haustellum of

Acherontia.

In addition to the various distinctions from A. axina mentioned

in the foregoing description, A. onerata in both sexes differs in its

smaller size, less produced fore wings, and (more especially in the

male) mvich shorter and blunter abdomen ; the small spot on costa

at base is also wanting in both fore and hind wings ; and the inter-

nervular subapical fuscous strise are absent in the fore wings.

The male A. onerata also wants the basal fuscous clouding of

the fore wings and the white terminal half of the abdomen—both

conspicuous features in the male A. axina.

Okavango River (December). Three examples : a male and two

females.

9. AcR^A ASEMA, Hewits. (Plate VIII. figs. 9 c?, 10, lOa? .)

Acrcea asema, Hewits. Ent. M. Mag. xiv. p. 52 (1877).

Omrora (August), Ehanda (August and September), Humbe
(October), and Otiemboia (20th November to 3rd December).

Twelve male and seven female examples.

As the late Mr. Hewitson {loc. cit.) did not suflaciently describe

this species, and as the butterfly seems to be still scarce in collec-

tions, I think it well to give the following description of both

sexes :

—

Exp. al.{<S)\ in. 94 lin. to 2 in. 1 k lin. ';(?)! i"- 9 lin- to 2 in.

cJ . Yellow-ochreous (without any red tinge), with small black

spots ; bases conspicuously but not very broadly suffused with black;

hind-marginal black border linear in fore wing (except at apex), but

' Of two dwarfed males, one (from Humbe) expands no more than 1 in.

7-s lin., and another (from Otiembora) only 1 in. 5 lin.
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more or less broad in hind vnng. Fore wing : basal black variable in

width, but always very narrow costally ; a transversely elongate

subbasal spot (in three examples divided across the middle) below
median nervure ; a similar marking in discoidal cell about or a

little before origin of 1st median nervule, and another, more oblique

and usually thinner, at extremity of cell ; in the highly -irregular

discal series of seven spots, the first four form an outwardly-arched
narrow subcostal macular bar at some distance beyond cell, the

fifth is apart from and a little beyond the 4th, the 6th is much
nearer base and situated directly under terminal cellular spot, and
the 7th a little beyond the 6th ; in three examples an 8th spot

(before the 7th) on inner-marginal edge ; a submarginal series of
Jive spots, of which the upper three {betiveen upper radial and 2nd
median nervules) are in a straight line directed outward inferiorly,

while the remaining two (of which the lower is usually geminate)

are about equidistant from hind margin ; a linear black edging

along costa ; sublinear hind-marginal edging exceedingly attenuated

at posterior angle but moderately (in three examples considerably)

widened at apex. Hind wing : basal black widest on either side of

median nervure, and not extending to costal or inner-marginal edge ;

a spot in discoidal cell beyond its middle ; a very irregular discal series

of eight spots, of which the 2nd, 3rd, .5th, and 7th (usually gemi-

nate) are considerably beyond the rest ; all these spots are seldom

present, the inferior ones being especially liable to disappear, and in

two examples only the minutest traces of two spots are visible ;

hind-marginal border very variable, not only in its width but in the

regular or irregular nervular indentation by ground-colour of its

inner edge, and in the presence or absence of 7 dull-yellowish spots

(the latter are distinct in two examples, indistinctly traceable in five,

and wanting in the remaining five). Cilia white in fore wing,

whitish in hind wing. Underside.—Considerably paler (especially

hind wing and apical area of fore wing), with markings mainly as

on upperside ; but no basal black, and hind-marginal border of hind

wing with seven conspicuous yellouish-white spots. Fore wing : in

examples where apical widened blackish edging is broader than

usual, that expansion contains a series of three yellowish-white

spots. Hind loing : at base itself a black mark; in five examples a

small spot close to base on costal lobe ; a subbasal discocellular

spot, and a curved irregular row of five spots (of which the 2nd is

an outer discocellular one).

2 . Like male, but usually considerably duller and browner in tint,

and with hind wing markedly paler; spots not so black; basal

sujfu&ion not black hut greyish-fuscous, variable in extent (in tivo

examples obsolescent). Fore wing : the eighth (inner marginal) spot

of discal series present in five examples. Underside.—Hind wing

and apical area of fore wing more distinctly paler than rest of fore

wing, in some specimens creamy yellowish. Fore wing : in apical

area indistinct yellow-ochreous internervular rays.

Abdomen in both sexes white, tinged with canary-yellow laterally

and ventrally ; but dorsally, from base to a point on third segment.
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black in male, and fuscous, marked basally with two wViite spots, in

female. Inferior corneous appendage on penultimate segment present

in six of the seven females, but perfect in two only ; very singular

in shape, its anterior margin bearing a flattened rather narrow,

elongate process, directed infero-posteriorly, and armed with two

slender acute horns or strong spines at its extremity (giving it much
the aspect of the forcipated abdominal extremity of a Forficula).

The females present as much variation in marking as the males,

and in two examples their ground-colour is as briglit. In a still

united pair, captured in coitu at Humbe by Mr. Eriksson, I found

the male to be a very well-developed and fully-marked individual,

while the female was the smallest taken, wanted all the black spots

in the hind wings and had only five very minute ones in the left

fore wing, while the right fore wing was aborted, consisting only of

a thickened stump. In this female alone was the peculiar abdo-

minal appendage wholly wanting, but in four others it was more or

less broken or distorted.

The chief distinguishing characters of A. asema are emphasized

by italics in the above description, and it is interesting to find that

two of the most unusual of them, viz. the subapical portion of

the submarginal series of spots in the fore wings and the apical

yellowish-white spots which occur on the underside of the fore

wings whenever the dark edging is sufficiently widened to contain

them, are features that recar in the very different-looking, heavily

black-marked \/i. violarum, Boisd. From the somewhat similar

A. doubledayi, Guer., it is easy to separate A. asema by its more
opaque wings and their peculiar ochre-yellow tint, by its very small

spots, and by the two characters just referred to as recurring in

A. violarum, as well as by the entire absence of any iniernervular red

marking on the underside of the hind wings ; while the female is

still further distinguished by the total absence of a subapical white

bar in the fore wings.

Mr. Hewitson's specimens were sent by Messrs. Thelwall and

Simons from Lake Nyassa, where the species is stated to be rare.

10. AcR^A AMBiGUA, u. sp. (Plate IX. fig. 11 2 .)

Nearly allied to A. acrita, Hewits.

JS'.rp. al. ( cJ ) 2 in. 4-5 lin. ; ( $ ) 1 in. 10 Hn.

cJ . Deep brick-red, with black spots; fore wing with a broad black

apical patch {as in A. caldarena) immediatehj preceded by a ivhite

space. Fore wine/ : four black spots as in A. acrita, viz., one in outer

half of discoidal cell, and an oblique row of three from extremity of

cell towards posterior angle ; subbasal spot below median nervure

wanting
;
ground-colour in subapical area, immediately before and

below white space, paling into ochreous-yellow. Hind wing :

cellular, subbasal, and discal spots as in A. acrita, but much smaller,

those close to base and inner margin obsolescent, and one spot of

discal series (between 2nd and 3rd median nervules near their

origin) wanting entirely ; hind-marginal black greatly narrowed,
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and reduced to two black lines (the inner one strongly festooned)

enclosing seven spots of the ground-colour which are much more
elongate than in A. acrita. Cilia white. Underside.—Hind wing
and apical area of fore wing yellowish creamy, hut duller than in

A. acrita ; and theformer with little or no trace of internervular red
markings except near base between \st median nervule and inner

margin, lohile the latter bears a white space fainter than on upper-

side. Fore icing : ground-colour redder than in A. acrita. Hind
wing : spots more conspicuous than on upperside, none being obso-

lescent, arranged as in acrita, but all smaller ; hind-marginal

border as in A. acrita, but much narrower.

$ . Like male ; but ground-colour slightly duller, black spots

proportionally larger and rounder (especially in liind wing) ; white

subapical space in fore wing larger and clearer (extending downward
to 2nd median nervule), and bases witli a moderate fuscous suffusion.

Hind icing : hind-marginal border rather wider than in male, its

black bounding lines somewhat thicker. Underside.—White
space in fore wing better expressed ; and internervular red markings
in hind wing as in A. acrita, tliongh much fainter.

Ehanda (September) and Okavango River (December). One male
and one female specimen.

I referred to this Acrcea, as a near ally of A. acrita, in ' South-
African Butterflies' (vol. iii. p. 382, note); and notwithstanding

the wide disj)arity of aspect effected by the broad apical black patch
and adjacent white space in the fore wings, the Butterfly stands so

near the species named that I am doubtful whether it can be kept

separate when more examples are forthcoming. Besides tiie two
specimens taken by Mr. Eriksson, I have received a fine male cap-

tured by Mr. F. C. Selous, in 1889, at a point a little S. of the
junction of the Chobe and Zambesi rivers; this agrees well with

Mr. Eriksson's Ehanda male, but has the black markings rather

stronger. The solitary female from the Okavango is probably a

dwarfed example, but in colouring it is much brighter than any
female of A. acrita that I have seen.

The intimate relationship between this form and A. acrita is

further shown by a male Acrcea from Victoria Nyanza in the

British Museum, which, although without any white space in the

fore wings, presents in most of its markings an approach to the

peculiarities of A. amhigua.

The antennae in this Acrcea and in A. acrita are remarkable for

their length, which is half that of the fore wings, and for their

elongate und gradual (instead of abrupt) elevation.

11. Acr.«;a STENOBEA, Wallengr.

Acrcea stenobea, Wallengr, Wien. ent. Monatsch. 1860, p. 35.

n. 9; Trimen, S.-Afr, Butt. i. p. 153. n. 44 [d ?], pi. 3. f. 2

[cJ](1887).

Ehanda (August and September), Humbe (October), Otiembora
(November and December), Okavango River (December), Omar-
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amba-Oamatako (January). Six male and six female examples

(four males and two females belonging to the var. lygus, Druce).

The male specimens are more warmly tinted above than the more

southern examples, and this is especially the case in two (from

Otiembora and Humbe respectively) of the var. higus, where the

hind wing and the inner-marginal border of the fore wings were (in

Julv 1888) of an exquisite pink with a slight primrose bloom or

gloss. The variety was also met with at Ehanda.

In two males of the variety (and also in a typical male from

Bechuana-land) two additional black spots, corresponding with those

usually possessed by the allied A. natalica, Boisd., occur near the

hind margin between the second median nervule and the submedian

nervure ; the lower of these two spots is faintly represented in two

females of the variety. In one of the typical males from Otiembara

an aberration in marking occurs in both fore wings, on both upper

and under sides, in the shape of a straight longitudinal blackish

streak uniting lower part of terminal discocellular spot with the 4th

spot of the subapical macular bar ^

In three females of the typical form the white abdominal spots of

the posterior segments are so enlarged as to be coalescent, making

the posterior half of the abdomen as white as in the male,

12. ACR^A ACARA, HcwitS.

cJ. AcrcEci acara, Hewits. Exot. Butt. iii. pi. viii. ff. 19, 20

(1865).

Ehanda (Angust-September). One female specimen.

This solitary example is an aberration, presenting in the fore

wings a wide suffusion of black, which includes the subapical black

bar, the whole of the discoidal cell (excejjt a small space between

the basal and middle cellular black spots), and the costal border to

the base ; the basal area below the cell is also fuscous as far as the

origin of the first median nervule, and the two inferior discal black

spots are enlarged and somewhat diffused. The hind wings are

more rufous than usual, and without dorsal white clouding ; their

basal markings are remarkably distinct, and the hind-marginal black

border is well defined and completely encloses the series of ochreous

spots. On the underside the same peculiarities prevail in the fore

wings, where also the snbbasal black spots below the median

nervure are much enlarged ; while the ground of the hind wings is

almost wholly pinkish red, with very little white scaling on the

disk.

13. ACB^A ENCEDON (LiuD.).

Papilio encedon, Linn. Mus. Lud. Ulr. Reg. p. 244. n. G3 (1764).

Humbe (October). Six male and one female examples.

These specimens are all of the typical dull-rufous form, none ex-

hibiting any tendency to the pale colouring of the var. lycia, Fabr.

' Vide infra, p. 73, for an exactly corresponding instance in A, rahira.
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14. ACR^A RAHIRA, Boisd.

Acrcea rahira, Boisd. Faune Ent. de Madag. etc. p. 33, pi. 5.

ff. 4, .5 (1833); Mabille, in Grandid. Hist. Nat. etc. Madag., Lep.
i. p. 11 0, and ii. pi. 1 1 . ff. 9, 1 [ $ ] (1885-87).

Ehanda (September), Otiernbora (November), and Okav^ngo
River (December). Four male and two female specimens.

The males are all much paler than the typical more southern

examples, especially the two from Ehanda, which are pale ochre-
yellow without any rufous tint except near the hind margins on the

upperside ; and all four possess on the upperside of the fore wings a

narrow almost whitish space immediately beyond the subapical

transverse series of black spots. In one of the Ehanda males the

black spots generally are well developed ; but in the other, and in

two from the Okavango, they are much smaller than usual ; in the

first-named example the inner discocellular spot of the fore wings is

sharply crescentic instead of roughly ovate. On the underside all

the males show the black markings smaller and fainter, especially

the transverse streak on the lower disk of the hind wings.

The two females are also considerably paler than the more
southern ones, but their spots are not smaller. The yellower of

the two has a black streak between the terminal discocellular spot

and the third spot of the macular subapical bar '. I have noted

(South-African Butterflies, i. p. 167) a Kaffrarian female in which
the same character occurs, accompanied by other aberrant markings
in the fore wings'.

The doubt expressed by the original describer of this species as

to its actual occurrence in Madagascar has not yet been satis-

factorily disposed of. Mabille {loc. cit.) observes that collections

received from Madagascar •' ne la contiennent presque jamais," but
that it has been taken '" dans ces derniers temps " near Tama-
tave and in the north-east of the island. He gives, however, no
authority for either habitat, nor is any authenticated locality stated

for the two assumed Madagascar examples in his own possession, or

for those noted as having been seen in Aarious collections. In South
Africa A. rahira is a singularly abundant species (even among its

gregarious congeners) wherever it occurs, and is also one of the

slowest and most low-flying, and if it really inhabits Madagascar its

great rarity there is rather difficult to account for. The female

figured by Mabille is in tint and markings nearer to Mr. Eriksson's

examples than to those inhabiting the Cape, Natal, and Trans-

vaal.

' Vide supra, p. 72, for an exactly corresponding marking in a male
Acraci stenohea.

^ A far more aberrant female example was taken bj llr. F. C. Selous on the
Shashani Hiver in Matabele-land in 1882. All the black spots on both sur-

faces are in this specimen greatly enlarged and e\(mg!itedi,h\it especially those of
the hind vnngs (which are normally as small), the basal ones more particularly

being immensely larger and confluent.



74 MR. R. TRIM EN ON BUTTERFLIES [Jan. 20,

15. ACRiEA BUXTONI, Butl.

Acreea buxtoni, Butl. Ann. & Mag. Nat. Hist. (4) xvi. p. 39.5

(1875).

AcrcBCi (Telchinia) perrupta, Butl. op. cit. (5) xii. p. 102 (1883).

Omrora (August), Ehanda (September), Omaramba-Oamatako
(January). Six male and one female specimens.

In the males there is much variation in the development and

distinctness of the fulvous-ochreous spots in the dark hind-marginal

border, ranging from even completeness throughout to obsolescence

in the fore wings and partial obsolescence in the hind wings. The
al)breviated subapical dark marking of the fore wings also varies con-

siderably, and in two males and the only female is reduced to an

irregularly subcrescentic moderate-sized spot. Of these latter one

male and the female evidently represent the A. perrupta of Butler,

founded on specimens from Lake Nyanza.

Subfamily NYMPHALiNiE.

Genus Pyrameis, Doubl.

IG. Pyrameis cardui (Linn.).

Ehanda (September) and Omaramba-Oamatako (January). Two
examples.

Genus Junonia, Doubl.

17. Junonia cebrene. Trim.

Junonia cebrene. Trim. Trans. Ent. Soc. Lond. 1870, p. 353.

Omrora (August), Ehanda (August-September), and Omaramba-
Oamatako (January). Four examples ; three males, one female.

18. Junonia clelia (Cram.).

Papilio clelia, Cvum. Pap. Exot. i. t. xxi. flf. E, F (1/7.5).

Omrora (August), Ehanda (August-September), Omaramba-
Oamatako (January). Tliirteen exam[)les ; eleven males, two

females.

19. Junonia boopis. Trim.

Junonia boopis, Trim. Trans. Ent. Soc. Lond. 18/9, p. 331.

Omrora (August) and Ehanda (August-September). Four

examples ; one male, three females.

Genus Precis, Doubl.

20. Precis cuama (Ilewits.).

Junonia cuama, Hewits. Exot. Butt. iii. p. 25, pi. 13. if. A, 5

[c?](18G4).

Ehanda (August-September) and Okavango River (December).

Five examples ; three males, two females.

All these specimens, as well as another female from the Zambesi

and two males from Mashuna-land in tlie South-African Museum,
are of a much yellower and less rufous tint than the figure of the
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type, and all want (on both surfaces) the conspicuous white centre
of the second and third fuscous spots in the discal row of the fore
wings \ and (on the upperside) the paler cloud in the middle of the
hind wings. In the females the dark underside markings are (with
the exception of the common median streak) obsolescent ".

In the Hewitson Collection specimens are recorded also from
Lake Nyassa.

21. Precis octavia (Cram.).

Papilio octavia, Cram. Pap. Exot. ii. t. cxxxv. ff. B, C (1/77).

Otiembora (November-December) and Okavango River
(December). Two examples ; male and female.

These specimens are of the southern form (which is larger and
brighter in colour than the West-African type-form), and the male,
though smaller than usual, is of unusual depth and richness of hue,
especially on the underside.

22. Precis sesamus, Trim.

Precis sesamus, Trim. Trans. Ent. Soc. Lend. 1883, p. 34/ ;

S.-Afr. Butt. i. p. 231, ph 4. f. 3 (1887).

Ehanda (August-September) and Omrora (November). Two
male examples.

Both are much broken ; they are smaller than usual, and the
Omrora specimen exhibits alliance with P. amestris (Drury) in the
discal red band, which is more sinuate and macular on the upperside
and better indicated on the underside than in ordinary P. sesamus.

23. Precis pelasgis (Godart).

Vanessa pelasgis, Godt. Enc. Me'th. ix. Suppl. p. 820. n. 38,39
(1819).

Okavango River (December). One male example.
The only specimen is rather small, but richly coloured. On the

upperside the common pale ochreous discal band is rather narrower,
and the discocellular reddish and bluish strias are better developed
than usual. On the underside the band is not so white, more
creamy

; and the position of the upper part of the discocellular

reddish stria of the upperside is indicated by a small but rather
conspicuous violaceous-white mark.

24. Precis artaxia (Hewits.).

Junonia artaxia, Hewits. Exot. Butt. iii. p. 26, pi. 13, f. G

(1864).

Ehanda (August-September). One male example.

^ In a female from Mashuna-land, however, these white centres are well-
marked.

- Precis petersii, Dewitz (K. Leop.-Carol. Deutsch. Akad. Naturf. xli. p. 192,
t. XXV. f. 14, 1879), foimded on a single specimen collected by Pogge in Ancrola
(lat. 10° S.), is almost certainly a slight variety of P. cuama, in whicli tlie

dusky basal markings of the upperside are rather more developed, and the
discal band of the underside is conspicuously paler.
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This individual is smaller than the type, expanding only 2 in. 5|

lin. The ocellus on the superior half of the disk in the hind wings

is relatively smaller, and there is a similar ocellus (only half the

diameter of other) on the lower part of the disk between the first

and second median nervules ; also in the fore wings there is a less

conspicuous but quite similar small discal ocellus between the first

and second median nervules. These additional ocelli occur also,

though less distinctly, in a larger example from Chaponga on

the Zambesi, and the fore-wing ocellus faintly appears in another

from Mashuna-land, both taken by Mr. F. C. Selous.

The characters noted approximate to those of the intimately allied

P. nachtigalii, Tfemtz (/. c. p. 194, t. xxv. f. 16), described from a

single specimen taken by Pogge in Angola (lat. 10° S.) ; but the

underside agrees with that of the typical form, possessing a very

well-marked median streak in the hind wings but wanting the three

ocelli of the Angolan form.

In the Hewitson Collection specimens of P. artaxia are also

recorded from Lake Nyassa.

Genus Crenis, Boisd.

25. Crenis natalensis, Boisd., var. (Plate IX. fig. 12 S •)

Crenis natalensis, Boisd. App. Voy. Deleg. dans I'Afr. Aust.

p. 592. n. 80(1847).
? Crenis amazula, Mab., Grandid. Hist. Phys. etc. Madag. p. 153,

pi. xvii. if. 9, 10(1885-87).

Omrora (November) and Okavaugo River (December). Four-

teen male examples.

These specimens are all distinguished by a very much paler

ochreous-yellow upperside, and a very much paler lilacine-greyish

underside of the hind wings and apex of the fore wings, than are

found in the male O. natalensis ; but still more remarkable is the

fact that, although very faintly shown, the darker and paler marking

of the apical area of the upperside of the fore wings is that proper to

the female (not to the male) C. natalensis. Indeed, these un-

questionable males from tropical S.W. Africa look very much like

the female C. amazula figured by Mabille '. They differ, however,

in having the basal half of the wings much yellower (almost free

from any darker clouding), and the costal-apical daik markings of

the fore wing much fainter and less developed ; on the underside

the latter distinction is also noticeable, but all the small black mark-
ings on this surface are more developed (especially the subbasal

ones in the hind wings), and the yellow stripes bordering the

ocelli of the hind wings are much deeper in colour and more strongly

marked. These differences are all of course more marked in com-

' M. Mabille himself remarks {l.. c.) that C. amajiila may perhaps be only a

form of C. nataloms. He adds that he had adopted the name {amunda) given

in Boisduval's collection to a specimen from the '• C'Ate d'Afriqiie," tliat tlie

form is rare in Madagascar, and that he had seen only two examples in the

Paris Museum.
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parison with the much darker female of true C. natalensis, with

the exception, however, of the underside markings just referred to,

which are heavier in the latter than in C. amazula, Mabille.

It is not improbable that the discovery of the female may render

necessary the separation from O. natalensis of the differently and
more brightly tinted form brought to notice by Mr. Eriksson.

26. Crenis BENGUEL.E, Chapman.

(S . Crenis benguelce, Chapm. Ent. M. Mag. viii. p. 175 (1872).

c? $ . C. benguelce, Dewitz, Nov. Act. Leop.-Carol. Deutsch. A.kad.

Naturf. xh. p. 1/9, pi. xxv. fi". 1, 2 (1879).

Ehanda (August-September) and Otiembora (November-
December). Six male examples.

The specimens of this striking Crenis are considerably larger than

Dewitz's figure of a male from Chinchoxo, expanding 2 in. 5|- to

7 lin. ; and the black markings of the upperside are better developed,

especially the apical hind-marginal border of the fore wings, which

emits rather long nervular rays, and the discal spots of the hind

wings, which are four or five in number, instead of two only. In
all the sjjecimens (except one from Ehanda) there also appears on
the upperside of the fore wings a submarginal series of very small

indistinct internervular black spots, corresponding to the series of

larger ones on the underside.

27. Crenis rosa, Hewits.

$. Cre7iis rosa, Hewits. Ent. M. Mag. xiv. p. 82 (1877);
Trimen, S.-Afr. Butt. i. p. 255 (1887).

cJ . Crenis pecliuelii, Dewitz, 1. c. p. 195, pi. xxvi. f I (1879).

6 . Crenis rosa. Trim. 1. c. iii. p. 403 (1889).

Otiembora (November-December). Eleven male examples.

1 have noticed these specimens iu the third volume of my ' South-

African Butterflies ' above quoted, and pointed out the characters

distinguishing the male from the female type of the species. Un-
like its near congener, C. benguelce, this most beautiful Crenis is

recorded from a very wide range in Africa, including Lake Nyanza
and Delagoa Bay.

In the male the tint of the upperside varies, some specimens being

bluer and others pinker in tinge, and the black markings vary a

little in size and distinctness. On the underside there is considerable

variation iu the width of all the shining greenish-white markings of

the hind wings.

28. Crenis Concordia (Hopff.).

2 . Harma Concordia, Hopff. Monatsb. k. Akad. Wissenscli.

Berl. 1855, p. 641 ; Peters, Reise Mossamb.; Ins. p. 391, t. xxii.

if. 3, 4 (1862).

Omrora (Ist-lOth August). One female example.

It is remarkable to find this apparently very rare species, founded

on a single female specimen from Querimba, occurring some 4°

further S. on the opposite side of the continent.
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Mr. Eriksson's specimen differs from that described and figured

by Hopffer in several particulars, but is unfortunately worn and

with the hind wings injured about the anal angle. On the upperside

all the black spots are reduced in size ; in the fore wings the fuscous

hind-marginal border is almost wanting, and the subapical oblique

costal ray is narrower and whiter ; ani in the hind wings there is

no ochre-yellow colouring immediately beyond the median series of

spots, but an additional small black spot occurs just beyond ex-

tremity of the discoidal cell. The underside is of a much deeper

ochre-yellow, which in the hind wing to beyond middle is much more
restricted, while in the fore wing the costal-apical area is streaked

by internervular longitudinal bluish-white rays ; and on the disk

of the fore wings, between the third and a point a little below the

first median nervules, there is a conspicuous fuscous cloud, almost

obliterating the lowest two spots of the submarginal series, and

emitting nervular rays towards base.

It is difficult to understand how Hopffer could have referred this

butterfly to the genus Harma, as it is a true Grenis (not distantly

allied to C. rosa), but singular in its possession of a common median

row of black spots, and on the upperside of the fore wings also

black discocellular striae like those in the genus Aryynnis. Hopffer

himself notices the resemblance iu size and form of the wings to the

female Argynnis laodice, and the likeness extends also to the black

markings of the upperside generally.

Genus Hypanis, Boisd.

29. Hypanis ilithyia (Drury).

cJ . Papilio ilithyia, Drury, lUustr. Nat. Hist. ii. pi. xvii. ff. 1, 2

(1773).

Var. Hypanis acJielo'ia, Wallengr. K. Svensk. Vet.-Akad. Handl.,

Lep. Rhop. Caffr. p. 29. n. 2 (1857).

Omrora (August), Ehanda (September), Okavango River

(December), andOmaramba-Oamatako (January). Fifteen examples :

four males and one female of the typical form ; eight males and

two females of the var. achelo'ia.

Both the typical form and the variety were taken on the River

Okavango and Omaramba-Oamatako, and the variety also at Omrora

and Ehanda. Both varied from the medium to the ligiit coloration

of the underside, only one example (a male of the variety from

Omrora) exhibiting the deep-ferruginous colouring often found iu

this species.

Genus Neptis, Fabr.

30. Neptis agatha (Cram.).

Papilio agatha. Cram. Pap. Exot. iv. t. cccxxvii. ff. A, B(1780).

Omrora (August) and Ehanda (August-September). Eleven

male examples.

Compared with examples of iV^. agatha from Natal, these specimens

have the ground of a less deep black ; the white bands are slightly
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narrower, and their external black nervular indentations are very

much shorter ; and from two to four of the minute white spots

near the costa of the fore wings, immediately preceding the white

band, are found on the upper as well as on the underside. A
dwarfed specimen from Ehanda expands only 1 m. 8i lin.

Genus Pseudacr.«a, Westw.

31. PsEUDACRiEA POGGEI (Dcwitz).

cj" . Hijpolymnas poygei, Dewitz, Nov. Act. K. Leo]).-L'arol.

Deutsch. Akad. Natnrf. xh. p. 197, pi. xxvi. fig. 2 (1879).

Omrora (August). One male example.

This specimen agrees very nearly with Dewitz's figure of one of

the two males stated to have been taken by Pogge in Central Angola,

except that in the fore wings the subapical white bar is considerably

narrower, and the greyish-white clouding of the apex on the under-

side is much more conspicuous. The thorax and abdomen are very

imperfectly shown in the figure, the former being robust and (like

ihe head) very conspicuously white-spotted, and the latter, though

very slender, bearing on each side six conspicuous spots, of which

the first two are white and the rest ochreous-yellow.

This most interesting butterfly is a very exact mimicker of

Danais chrysippus ; and it is especially noteworthy that in size

(2 in. 10 lin. e.ijK al.) it corresponds with tbe smaller than usual

D. chrysippus from the samu locality. In three features it is even a

closer imitator of its model than the female Diadema misippus, viz.

:

on the upperside of the fore wings the much narrower costal black

and the absence of the apical white spot, and on the upperside of

the hind wings the narrower, less diffuse, inwardly more sharply

dentate hind-marginal black border. On the other hand, the

greyish-white clouding on the underside of the apex of the fore

wings and the conspicuous spotting of the abdomen are points which

lessen D. pogge'Cs likeness to D. chrysippus as compared to the

colouring of the corresponding parts in D. misippus. These two

characters and the subbasal black spots on the underside of the

hind wings are retained generic features of Pseudacrcea, quite

peculiar and unmistakable, and should, in conjunction with that of

the very long and gradually clavate antennae, have prevented the

error of the describer of this butterfly in referring it to the genus

Hypolimnas (^= Diadema, auct.).

F. poggei is very distinct from every other described species of

PseudacrcBU. In the want ot subbasal black spots on the fore

wings it agrees with the P. lucretia group ; but the abdominal

spotting is like that of P. boisduvalii and P. trimenii. The rufous-

ochreous ground-colour of the wings exactly accords with that of

Danais chrysippus, and the paler tint of the hind wings is most

perfectly reproduced ; while on the underside the creamy ochre-

yellow ground and the white neuration and black border of the

hind wings (with also a general resemblance in the few white-edged

black spots) are precisely simulative of the Danais.
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Genus Hamanumida, Hiibn.

.32. Hamanumida DjEdalus (Fabr.).

Papilio dcedalus, Fabr. Syst. Ent. p. 482. n. 174 (1/75).

Papilio meleagris. Cram. Pap. Exot. i. t. Isvi. ff. A, B (1775).

Omrora (August). Six male and two female examples.

All tlie specimens are of the typical {dcedalus) form, having the

underside very dull argillaceous-ochreous more or less tinged with

rufous, without white spots (except the two lowest in the discal

series of the fore wings, which are tolerably well marked), and with

the dark markings very faint.

Genus Charaxes, Ochs.

33. Charaxes candiope (Godt.).

Nymphalis candiope, Godt. Enc. Meth. ix. p. 353. n. 10 (1819).

Charaxes candiope, Trim. S.-Afr. Butt. i. p. 327. n. 107. pi- 6.

f. 4 (c?)(1887).

Omrora (August and September) and Ehanda (September).

Four male examples.

34. Charaxes saturnus, Butl.

Charaxes saturnus, Butl. Proc. Zool. Soc. 1865, p. 624, pi. 36.

r. 1.

Omrora (August), Ehanda (September), and Okavango River

(December). Eleven male examples.

35. Charaxes ach.emenes, Feld.

Charaxes achcemenes, Feld. Reise Novara, Lep. iii. p. 446,

pl. lix. ff. 6, 7 (c?) (1867).

Omrora (August) and Ehanda (September). Three examples,

two males and a female.

In this species the apex of the fore wings is remarkably produced,

especially in the female.

36. Charaxes ephyra (Godt.).

Nymphalis ephyra, Godt. Encycl. Meth. ix. p. 355 (1819).

Ehanda (August and September). Two examples, a male and a

female.

These examples are smaller than usual, especially the female,

expanding only 2 in. 5 lin. The lower spots of the outer discal

series of the fore wings in the female do not coalesce with those of

the inner series, but are quite apart, indistinct, small, crescentic,

and bluish ; the basal half of both wings is strongly glossed with a

greenish-bronzy metallic lustre '.

I There is strong reason for supposing that C. rthcoclcs, Cram, {ncc Drury),

ngured on pl. cxix. d, e, in vol. ii. of Pap. Exot., is the female C. ephyra ; not-

withstanding the large size, rather i-ough execution, and crude colouring of the

figures, they certainly seeui to be intended to represent the female of this

Charaxes.
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37. CuARAXES GUDERIANA (Dewitz).

Nymphulis guderiana, Dewitz, Nov. Act. K. Leop.-Carol.

Deutsch. A.kad. Naturf. xli. p. 200, t. xxvi. f. 18 (1879).

Omrora (August) and Ehanda (September). Sixteen male

examples.

Though so differently marked on the upperside, this species

exhibits on the underside very close alliance to C. ephyra (Godt.),

the chief distinctions consisting in the partial reproJuction of the

white markings of the upperside, and in the hind wings the better

definition of the ferruirinous discal lunulate streak, and the presence

of some whitish scaling immediately beyond the nicdian irregular

bluish-black line. Exp. al. 2 in. 5-8 lin.

A single male, sent to me in 1883, was taken by Mr. F. C.

Selous on the Gwailo River, South Mashuna-land.

38. Charaxes bohemani, Feld.

S . Charaxes bohemani, Feld. Wien. ent. Monatschr. iii. p. 321,

t. 6. f. 3 (18.59) ; Butl. Lep. Exot. p. 28. pi. x. f. 3 ( 2 ) (1869).

Omrora (August). Two male examples.

The specimens received of this noble Charaxes expand respec-

tively 3 in. 7h lin. and 4 in. The expanse of the Zambesi female

figured by Butler {loc. cit.) is given as 3 in. 10 lin. Felder's type

was from Lake Ngami {Wahlberg) ; Druce (Proc. Zool. Soc. 1875,

p. 412) notes a fine series of the species from Angola (Monteiro)

;

and Dewitz (foe. cit.) also mentions it as taken in Angola by Pogge.

Family Lyc^nid^e.

Genus Lyc^na, Fabr.

39. LyC-ena OSIRIS, Hopff.

S . Lyccena osiris, Hopff. Monatsb. Preuss. Akad. Wissensch.

185.5, p. 642. n, 21 ; Peters, Eeise Mossamb., Ins. p. 409, t. xxvi.

ff. 11, 12(1862).

Otiembora (November-December). One female example.

40. LyCjEna asopus, Hopff.

S 2 • Lyccena asopus, Hopff. loc. cit. n. 22 (1855) ; and op.

cit. p. 410, ff. 13-15 (1852)

Omrora (August-September). One male example.

41. Lyc^na parsimon (Fabr.).

S . Papilio parsimon, Fabr. Syst. Ent. p. 526. n. 349 (1775).

Papilio celcEiis, Cram. Pap. Exot. iv. t. ccclxxix. ff. K, K (1781).

Okavango River (December). One male specimen.

42. Lyc-ENa glauca. Trim.

S 2. Lyccena glauca, Trim. S.-Afr. Butt. ii. p. 21. n. 123

(1887).

Proc. Zool. Soc— 1891, No. VI. 6
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43. Lyc^na cissus (Godt.).

cJ 2 • Polyommatus cissus, Godt. Encycl. Meth. ix. p. 683. n. 210

(1819).

Otiembora (November-December). One female example.

44. Lyc^na jobates, Hopff.

d . Lyccenajobatek, Hopff. loc. cit. 1855, p. 642. u. 20 ; and

op. cit. Ins. p. 408, t. xxvi. ft\ 9, 10 (1862).

Ehanda (September). One female.

45. Lyc^na MAHVLLOKOiENA, Wallengr.

cJ $ . Lyctena mahallokocena, Wallengr. K. Sv. Vet.-Alcad.

Handl. 185/, Lep. Bhop. Caffr. p. 41. n. 16.

Omrora (August). One male example.

46. Lyc^na LYSi MON (Hiibn.).

cf. Papilio lysimon, Hiibu. Samml. europ. Schmett. ff. 534,

535 (? 1798).

Omrora (August). Two male examples.

47. LYCiENA LUC IDA, Trim.

(S 2 . LyccBtia lu:ida, Trim. Trans. Ent. Soc. Lond. 1883,

p. 348.

Omrora (August) and Ehanda (September). Two male ex-

amples.

48. Lyc.€:na gaiki, Trim.

(S . Lyccena yaiki, Trim. Trans. Ent. Soc. Lond. 3rd ser. i.

p. 403 (1862); and ( c? $ ) Rhop. Afr. Austr. ii. p. 256. n. 158,

pi. 4. f. 7 [c?l (1865;.

Omaramba-Oama ako (January). One female example.

49. Lyc^na BtEuxcA (Liuu.).

Ehanda (Septeml)er) and Okavango Eiver (December). Five

male examples.

50. Lyc^na siCHELA, Wallengr.

(S . Lycfsna sichela, Wallengr. loc. cit. 1857, p. 'i7- n. 4.

Omrora (August) and Ehanda (August-September). Twelve

male examples.

These are the first specimens of this curious Lyccena that I have

seen from any locality within the tropical limit. Like the more
southern examples, they vary much in size.

51. Lyccena TELicANUs (Lang).

Papilio telecanns, Lang, " Verz. sein. Schmett. ii. p. 47. n. 387-
389 (1789)."

Omrora (August and November) and Ehanda (August-Septem-
ber). Twenty-two male examples.
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52. Lyc^na jesous (Guerin).

cj. Polyommatus jesous, Guer., Lefebv. Voy. Abyss, vi. p. 383,

pi. II. ff. 3, 4(1847).

Ehanda (September), Humbe (October), and Omaramba-Oamatako
(January). Seven specimens ; six males, one female.

53. Lyc^na moriqtja, Wallengr.

S. LyccBua moriqua, Wallengr. loo. cit. p. 39 (1857); S $,
Trim. S.-Afr. Butt. ii. p. 75. n. 157, pi. 8. ff. 5, 5 a (1887).

Ebanda (August-September). Two male examples.

54. Lyc^na calice, Hopff.

Lyccena calice, Hopff. loo. cit. 1855, p. G42. n. 18 ; and op. cit.

p. 405, t. xxvi. ff. 4, 5 (1862).

Omrora (August) and Ehanda (August-September). Three
examples ; a male and two females.

These specimens of L. calice are rather larger than the type

figured by Hopffer, and have on the upperside the basal and
marginal black clouding in both fore and hind wings less strongly

developed ; while on the underside all the black markings are more
attenuated.

.55. Lyc^;na mel^ena, Trim.

Lyccena melcena, Trim. S.-Afr. Butt. ii. p. 82. n. 161 (1887).

Omrora (August), Ehanda (August-September), and Okavango
Elver (December). Six examples ; four males, two females.

All these specimens are rather smaller than usual, their upper-

side is typical in character, but the underside markings (as in the

closely allied L. calice) are more attenuated.

56. Lyc^na sybaris, Hopff.

S 2 . Lyccena sybaris, Hopff. Monatsb. Preuss. Akad, "Wissenscb.

1855, p. 642 ; and op. cit. p. 408, t. xxvi. ff. &-S (1862).

Omrora (August), Ehanda (September), Otiembora (November-
December). Six examples ; five males, one female.

Genus Lyc^nesthes, Moore.

57. Lyc^nesthes amarah (Guerin)

5 . Polyommatus amarah, Guer., Lefebv. Voy. Abyss, vi. p. 384,

pi. U.ff. 5, 6(1847).

Omaramba-Oamatako (January). One male example.

58. LYCiENESTHES OTACiLiA, Trim,

(J. Lyccenesthes otacilia. Trim. Trans. Ent. Soc. Lond. 1868,

p. 90 ; and S.-Afr. Butt, ii.' p. 102. n. I/l, pi. 7. f. 8 (1887).

Ehanda (September). One female example.
6*
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Genus Deudorix, Hewits.

59. Deudorix antalus (Hopff.).

Dipsas cmtalus, Hopff. loc. cit. 1855, p. 641. n. 15 ; and op. cit.

p. 400, t, XXV. ff. 7-9 [? ] (1S62).

Omrora (August) . One female example.

(iO. Deudorix licinia (Mabille).

S . Thecla licinia, Mab. Bull. Soc. Zool. France, 1878, p. 83 ;

Grandid. Hist. Phys. etc. Madag. pi. 30 A. ff. 5, 5a (1885).

cT 5 . Deudorix dinochares, H. G. Smith, Ann. & Mag. Nat.

Hist. 5th ser. xix. p. 64. n. 7 (1887).

Omrora (August), Ehanda (August-September), and Okavango

River (December). Four male examples.

The Okavango specimen and one of the two Ehanda examples are

normal and full-sized, but the other two are considerably smaller,

and the Omrora individual has the orange-red ground-colour

yellower in tint than usual, and the fuscous border of the fore wings

narrower.

61. Deudorix obscurata, n. sp. (Plate IX. fig. 13 d )

Exp. al. 1 in. 2 lin.

(5 . Glossy lilacine-blue, with costa of both wings and apical half

offore wing pale dull brownish grey ; in fore winr/, hetween costa

and Ist median nervvle, a very large upper-median black patch.

Fore wing : inner margin prominently convex before middle ; black

patch irrorated with blue in discoidal cell and between 1st and 2nd

median nervules ; costal border of brownish grey very narrow as far

as outer edge of black patch ; very broad apical hind-marginal

brownish grey, abruptly terminating on 1st median nervule.

Hind wing : costal subbasal sexual badge large, shining, whitish,

fuscous-edged, roughly ovate ; costal border of brownish grey

moderately wide as far as apex, not extending below 2ud subcostal

nervule; inner-marginal brownish-grey border suffused with whitish,

not extending above submedian nervure ; a fine black hind-marginal

bounding line, more apparent inferiorly ; linear black tail at ex-

tremity of 1st median nervule white-tipped, rather long; lobe at

anal angle not large, bearing a black spot with some metallic-blue

scales. Cilia brownish grey, mixed slightly with white near

posterior angle of fore wing and in hind wing, in which latter white

predominates at and near anal angle. Underside.—Pale yellowish

grey ; ordinary terminal discocellular, discal, and submarginal

markings not darker than the ground-colour, but defined by very

slender and inconspicuous whitish bounding lines ; no subbasal spots

in either wing. Fore wing: just below median nervure and origin

of its 1st nervule a conspicuous longitudinal black mark (mostly

hidden by convex prominence of costa of hind wing), being the upper

part of a large shining whitish black-edged subpyriform inner-mar-

ginal sexual badge, corresponding with that on costa of hind wing on

the upperside. Hind wing : black spot on anal-angular lobe and a
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similar very conspicuous hind-marginal black spot between 1st and
2nd median nervules bounded internally by a wide pale-yellow

lunule ; costa rather prominently convex at a little distance from the
base.

Omrora (November). One male example.

This species belongs to the group separated generically by Moore
(Lep. Ceylon, i. p. 104, 1881) as Virachola, and in its blue upper-
side colouring resembles the much larger D. perse, Hewits., which
is given as the typical species. In the strong convexity or lobatiou

of the wing-inargiiis where they overlap near the bases, D, ohscm'cita

resembles Hypolyccena cceculus (Hoi)ff.), while in the very conspi-

cuous black patch or cloud on theupperside of the fore wings it bears

some likeness to H. erylus (Godt.).

Genus Hypolyc-ena, Feld.

62. Hypolyc.'Ena c^culus (HopflP.). (Plate IX. fig. He?.)

lolaus ccecuhis, Hopff. Monatsb. k. Akad. Wissensch. Berl. 18.55,

p. 642. n. 17; and Peters, Reise Mossamb., Ins. p. 402, t. xxv.

fF. 12-14 (c? ?).

Omrora (August). Eight examples ; six males and two females.

The examples under notice are rather larger (^exp. al. S 1 in-

3-5| lin., 2 1 !"• 4g-5g lin.) than the types from Qnerimba and

Tette described and figured by Hopffer, and also than the specimens

I have received from Delagoa Bay. The males further diifer on the

upperside in presenting a decidedly more violaceous tint than the

East-African males, and a narrower fuscous apical hind-marginal

border in the fore wings ; while both sexes on the underside have the

thin transverse streaks of a much more decided red.

Besides the above-mentioned examples the collection contains six

males (four from Humbe taken in October, and two from Omrora
taken in November) which appear to constitute a very strongly

marked seasonal form of H. cceculus, presenting the following dis-

tinctions from the earlier brood :

—

Size larger (exp. al. 1 in. 5-6 lin.)
;

upperside of a deeper violaceous not inclining to blue, with the

fuscous border of fore wings broader ; underside with the red trans-

verse streaks greatly {from more than twice to three times) hroader.

The underside markings correspond so exactly in position and form

with those of ordinary cceculus that, notwithstanding their extreme

development, it is impossible to regard them as indicating a distinct

species.

Genus Iolaus, Hiibn.

63. loLAUS BOWKERi, Trim.

5. lolaus bowkeri, Trim. Tians. Ent. Soc. Lond. 3rd ser. ii.

p. 176 (1864); Rhop. Afr. Aust. ii. p. 225. n. 130, pi. 4. f. 4

(1866) ; and ( (? $ ) S.-Afr. Butt. ii. p. 132. n. 186 (1887).

Ehanda (September), Omrora (November), Okavango River

(December), and Omaramba-Oamatako (January). Five examples
;

three males, two females.
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A female from the Okavaugo River is the largest I have yet

measured, expanding 1 in. 7 lin. The species is widely distributed

over extra-tropical South Africa, and is also recorded from Kinsembo,

a little to the X. of Ambriz in Angola.

64. loLAUS PALLENE (Wallcngr.).

Myrina pallene, Wallengr. K. Sv. Vet.-Akad. Haudl. 1857,

Lep. Rhop. CafFr. p. 36.

Okavango River (December). One male example.

This species, so isolated in colour and marking, seems to be

remarkably rare, although known to occur at widely-remote spots,

such as Lakes Nyanza and Nyassa in tropical, and Swaziland and
Natal in extra- tropical South Africa. From the latter region of the

continent I have seen but one individual, but have been authentically

informed of the occurrence of five others.

Genus Aphnj;us, Etiibn.

65. Aphnjeus erikssoni, n. sp. (Plate IX. fig. 15 $ .)

2 . Exp. al. I in. 7 lin.

Dull brownish red, icith a common terminal hind-marginal fuscous

line; cilia short, whitish. Fore icing : juSt at extremity of discoidal

cell a good-sized rather indistinct quadrate ochre-yellow spot ; a

little beyond it a transverse series of five smaller spots of the same
colour, lying between subcostal nervure and first median nervule,

of which the third (between lower radial and third median nervules)

is nearer hind margin than the rest, and the fifth (lowest) is smallest

and most indistinct. Hind icing : traces of three very indistinct

ochre-yellow spots, one at extremity of discoidal cell, and two (very

small) beyond it ; anal-angular portion much elongated and produced,

with a very prominent broad terminal lobe, fuscous, with bronzy-

greenish scales; at extremity of submedian nervure a moderately-

long rather stout tail, of the ground-colour. [Tail on 1st median
nervule wanting, but probably present in uninjured examples.]

Underside.—Broicnish ochre-yellow, ivith good-sized, rounded,
thinlyferrugiiious-hroivn-edged ochre-yellow spots ; in both wings, a

terminal discocellular spot, and an irregular discal series of contiguous

spots, also a series of separate spots along hind margin. Fore wing :

in discoidal cell two spots, one subbasal, the other median ; inner-

marginal border dull pale yellowish ; six spots in discal series, of

which the third (between lower radial and 3rd median nervules) is

beyond, and the sixth (imperfect, and below 1st median nervule)

before, the rest ; seven spots in hind-marginal series. Hind wing : a

subbasal series of four circular spots, of which the 2nd is in discoidal

cell, and the 3rd (between 1st median nervule and submedian
nervure) is considerably beyond the rest ; nine spots in discal series,

of which the 2ud, 3rd, 4th, and 8th are more or less beyond the

rest ; in hind-marginal series six separate spots, succeeded (below 1st

median nervule) by three confluent into one ; some metallic-greenish

scales on extremity of anal-angular lobe, preceded (below submedian
nervure) by a small dull crimson spot.



1891.] FROM SOTJTH-"WESTERN AFRICA. 87

Head above dull brownish red ; eyes banded anteriorly by a

metallic silvery-white stripe, posteriorly by a dull white one ; palpi

with terminal joint and upperside of middle joint brownish red, but

beneath dull creamy ; antennse ferruginous, tipped with ochre-

yellow, beneath tinged with whitish about middle. Abdomen dull

brownish red laterally and termiually, beneath pale dull creamy in

basal half.

In its robust body and produced wings, as well as in its five-

branched subcostal nervure of the fore wings, this butteriiy exhibits

unmistakable signs of belonging to the section of Aphiceus which

includes the brilliant A. hutchinsonn,Tx'im.,&\\dL (I believe) A.orcas
(Drury), and which Mr. de Niceville has recently (Butt. India &c.

iii. p. 347, 1890) proposed to separate generically under the name
of Aphncemorplia. The almost ferruginous tint of the upperside,

and the entire absence of silvery or other metallic lustre in the spots

of the underside, impart a most singular aspect to this species, quite

unlike that of any previously known member of the aenus '. The
position and arrangement, however, of the dark-edged spots on the

underside are similar to those found in A. orcas. Unfortunately,

the only example contained in Mr. Eriksson's collection is somewhat
rubbed and worn.

66. ApHN^US NATALENSIS (WcstW.).

2 (?). Amhlypodia natalensis, Westw. Gen. D. Lep. ii. j). 479,

pi. Ixxv. f. 4 (1852).

S $ . AphncEus natalensis, Hewits. 111. D. Lep. p. (J2, pi. 2.5.

ff. 1, 2 (1865).

Omaramba-Oamatako (January). Two examples; male and

female.

07. ApHNJius MODESTUs, n. sp. (Plate IX. lig. 16 S-)

S . Exp. al. 1 in. 2 Kn.

Like A. natalensis (Westw.) S , hut the violaceous gloss of a

deeper tint, inclining to purple. Fore wing : short ochre-yellow

transverse band crossing discoidal cell narrower, median band

straighter and inferiorly wider, outer band narrower and united to

median one between 1st and 2nd median nervules. Rind wing : no

hind-marginal pale streak preceding black edging-line ; anal-angular

ochre-yellow spot smaller, and with only very faint indication of two

minute blackish spots on its outer edge. Underside.—Fale

whitish yellow ; the transverse fascia almost of the same tint as the

ground-colour, thinly edijed with fuscous in fore wing and with pale

grey in hind wing, and rather sparsely marked with silvery alomj

their middle. Fore wing : fasciae and other markings arranged as in

natalensis, but the former broader, less regular, more sinuate

;

1 Mr. Hewitson in 1875 described (Ent. M. ilag. xii. p. 39), from a single

Borneau example, a large Aphnmia, imder the name of A. vixinga, wliich Jaas a

" dark red-brown upperside, " but the underside is noted as having " many
silver Spots " in both wings.
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blackish subbasal infracellular marking larger, more as in A.
masilikmi,'WaWeiigr. ; two submarginal streaks pale grey, interrupted

on nerviiles, the inner one commencing with a small costal spot (as

in masilikazi) and becoming blackish below 2ud median nervule.

Hind wing : subbasal spots extremely indistinct ; the two fasciae very

much more irregular than in either A. natalensis or A. masilikazi, and
in outline and relative position much as in A. ella, Hewits., the ex-

tremity of the siiort outer fascia just meeting a projection of the long

median one on 3rd median nervule ; two submarginal streaks linear,

pale grey, broken into lunules, the inner one spangled with silvery

along its lower half ; a very small anal-angular black spot, and near

it (just above subinedian nervure) a minute silvery-spangled spot.

Although this form is represented by a rather worn individual

only, the characters of the underside are so markedly different from
those of any Aphneeus known to me that I have no hesitation in

noting it as a distinct species. The anal-angular lobe of the hind
wings appears to be much less prominent than in the allied species,

but this may be partly due to the wing being more worn in that

part than elsewhere.

Omrora (November). One male example.

68. Aphn^us victori-e, Butl.

Aplinceus victorice, Butl. Ent. M. Mag. xx. p. 251 (1884).

Omrora (November). One male example.
I have already noticed this specimen in my ' South-African

Butterflies' (iii. p. 414, note), pointing out the alliance of the

species to A. masilikazi, and the singularity of the underside
markings which distinguish it. Mr. Butler gives Victoria Nyanza
as the habitat of the type.

69. Aphn^us phanes, Trim.

c? ? . Aphnceus fhanes. Trim. Trans. Ent. Soc. Loud. 1873,

p. Ill, pi. i. figs. 4, .5.

Ehanda (September), Okavango River (December), and
Omaramba-Oamatako (January). Six examples; two males and
four females.

70. ApHNiEus HOMEYERi, Dewitz.

S $ . AphitBus homeyeri. Dew. Deutsch. ent. Zeitschr. xxx.

p. 429, pi. ii. figs. 5, 5 a, 5 i, 5 c (1887) '.

Omrora (August and November), Ehanda (September). Ten
examples ; seven males and three females.

As Dewitz remarks (Joe. cit.), there is close agreement on the
upperside between this species and A. 7iatalensis (Westw.). As
regards the underside, however, not only is the ground-colour of a
decidedly duller yellow (in some specimens inclining to ochreous or

' Dewitz notes tliat this species was brought from Angola by bofh Homeyei*
and Pogge, and that the latter took one specimen atMukenge on 9th December.
(The latter locality is situated in about (5° S. lat. and 22° 30' W. long., close to the
Lulua Eiver.)
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arenaceous), but, while the fore-wing markings differ but slightly

from those of natalensis, in the hind wing both the transverse bands

are broken and irregular instead of straight and even, and the outer

one, instead of being wholly separate, usually touches and often

unites with the inner one, being strongly bent inward between

the subcostal nervules. The basi-inner marginal orange of

the underside in natalensis is wanting in homeyeri, but the sub-

basal spots in the hind wing are considerably or even greatly enlarged,

the two outermost in the latter case often touching the inner

transverse band (as in Dewitz's fig. .5 a).

It is a remarkable fact that, of the ten examples collected by
Ml'. Eriksson, the six taken in August and September are without

exception of very dull colouring beneath, contrasting strikingly with

the bright tints of the four captured in November. In the latter

the ground is a clear, or almost clear, pale yellow, and the markings

orange-red or ferruginous-red and sharply defined ; but in the

former both ground and markings are much altered and approximate

to each other in hue, especially in the hind wings, where an almost

uniform isabelline-sandy tint prevails. This dulness and almost

obliteration of the markings, except for their silvery streaks and
spots, are most pronounced in the female, and, like several other

instances recorded in this paper, appear to indicate a dry-season

(winter) generation in which the underside colouring harmonizes

with the exposed soil and withered herbage '.

Genus Chrysorychia, Wallengr.

71. Chrysorychia harpax (Fabr.).

2 . Pupilio harpax, Fabr. Syst. Ent., App. p. 829. n. 327-328

(1775).

S . Chrysorychia tjoane, Wallengr. K. Sv. Vet.-Akad. Handl.

1857, Lep. Rhop. Caflfr. p. 44.

Ehanda (August and September), Okavango River (December),

and Omaramba-Oamatako (January). Five examples ; three males

and two females.

In all these specim.ens the underside colouring is pale and dull,

and its metalhc spots small and faint, while the male from

Omaramba-Oamatako presents the peculiarity of a rather conspi-

cuous dark-grey submarginal fascia in the hind wings. On the upper-

side they have the ground-colour of a paler red, and the males have

a narrower dark apical border, than more southern examples ; and

in all respects they resemble the Zambesian and Matabele-land

specimens mentioned in my 'South-African Butterflies ' (ii. p. 164,

note). One of the two Ehanda females agrees very closely with

Hopffer's figure (Peters, Reise Mossamb.,Ins. pi. xxvi. f. 2) of a

Queritnba individual of the same sex.

1 Mr. de Nic^ville (Butt. India &c. ill. pp. 354, 360, 364, 1890) gives eTidence

tending to show that occasional dimorphism occurs in several Asiatic species ol'

AphncBus.
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72. Chrysorychia amanga (Westw.).

S 5 . Zeritis amanffa, V/estw., Oates' 'Matabele-land,' &c. p. 351,

n. 62 (1881).

Omrora (August and November) and Humbe (October). Ten
examples ; six males and four females.

These males on the upperside differ from the Transvaal one

figured in 'South-African Butterflies' (ii. pi. 9. f. 1) iu the much
larger red field in the fore wings, extending more or less over the dis-

coidal cell and the upper discal area bejond the cell. Both sexes have

the underside of a very uniform reddish-ochreous—a character

which I have previously noticed in some of the females only.

Genus Zeritis, Boisd.

73. Zeritis leroma (Wallengr.).

5 . Arhopalal leroma, Wallengr. loc. cit. p. 42 (1857).

cJ $ . Zeritis leroma, Trim. Trans. Ent. Soc. Lond. 1870, p. 375,

pi. vi. f. 10 [cJ].

Otiembora (November to December), Okavaugo River (December),

Omaramba-Oamatako (January).

74. Zeritis aranda (Wallengr.).

(S . Cygaritis aranda, Wallengr. loc. cit. 1857, p. 43.

Omrora (August). Three male examples.

On the underside the ground-colour in these specimens is duller

and paler than usual, but the sub-metallic spots of the hind wing

are whiter and more shining.

75. Zeritis molomo, Trim.

5. Zeritis molomo, Trim. Trans. Eut. Soc. Loud. 1870, p. 373,

pi. vi. f. 9 ; and var. A ( d 2 ), S.-Afr. Butt. ii. p. 206 (1887).

Humbe (October), Okavaugo River (December), and Omaramba-
Oamatako (January). Nine examples ; four males and five females.

These specimens approximate more nearly to the var, A above re-

ferred to, but are decidedly smaller than usual. The males have the

fore wings longer apically, and the anal angular projection and short

tail of the hind wings longer ; the orange ground-colour is brighter,

the dark costal patch is larger in both fore and hind wings, and the

dark border of the fore wings is wider at the posterior angle. The
females are nearer to the typical form than usual iu having the

hind-marginal border of the fore wings but slightly pierced by

nervular projections of the ground-colour.

76. Zeritis damarensis, n. sp. (Plate IX. fig. 17 d"-)

S . Exp. aL 1 in. 4-51 lin.

Closely allied to Z. molomo, Trim., but much larger. Orange-

yellow paler and duller and in both wings restricted to discal area,

the basal area being loideiy obscured with ochreous-fuscous.

Underside.—Costa offore wing above costal nervure, and base and
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upper median portion ofhind wing, conspicuously clouded with whitish

.

Fore wing : silvery-white centres to discocellular and discal spots
large and bright ; lowest spot in discal series large and curved ; a
small black spot (as in Z.picrus, Cram.) immediately below sub-
basal discocellular spot. Hind wing : sub-metallic spots whiter
but not so bright as in Z. molomo, the outer discal series more remote
from the inner one and more regular ; last two spots of both outer
discal and hind-marginal series fuscous, outwardly bounded by
whitish.

The variability and intimate alliance of the various forms of this

(the Thyra) section of Zeritis render a satisfactory discrimination
of them exceedingly difficult, but I tbink that the difference of size

and the peculiarities of marking above noted warrant the separation
of Z. damarensis as a distinct species. It should be observed that
the specimens described were taken at the same place and during
the same month as Z. molomo.

Omaramba-Oamatako (January). Three male examples.

Genus Erikssonia, n. g.

Imago.—Head small, clothed with short down ; eyes smooth
;

antennae rather short, thick, very gradually incrassate from about
middle to tip (which is obtuse ) ;

palpi long, horizontally porrect,
not convergent but apart throughout their length, laterally com-
pressed, clothed with short scales above and with long densely-packed
hair-like scales beneath, terminal joint long, acuminate, but not very
slender.

Thorax venj short, slender, very sparsely clothed with scales and
hairs. Fore wing elongate, produced apically ; costa but slightly

arched at base, and thence almost straight to apex ; hind margiu
slightly convex between upper radial and 3rd median nervules

;

subcostal neuratiou like that of Zeritis, except that the 4th nervule
is shorter and terminates on costa just before apex ; discocellular

nervules almost vertically transverse, slightly curved, the lower
about twice as long as the upper one ; upper radial nervule united
to subcostal nervure at some distance beyond extremity of cell

;

discoidal cell short, less than half the length of wing. Hind wings
with costa very prominently convex at base, but thence only
moderately curved ; hind margin slightly sinuate (in female and in one
of the male specimens with a very slight subangular prominence at

extremity of 3rd median nervule) : at anal angle a short acute
projection ; costal nervure terminating at apex ; subcostal nervure
branching a little before extremity of cell ; discoidal cell very short

;

radial nervule starting from junction of discocellular nervules nearer
to 2nd subcostal than to 3rd median nervules. Zeys rather long and
stout, thickly clothed with scales ; tibiae very sparsely, tarsi closelv

spinulose beneath ; middle and hind tibice tvith very short terminal
spurs ; fore tibiae in male armed with a long straight terminal spur
outwardly and superiorly ; middle and hind tarsi with the first joint

longer than tibia (and in male as thick), and with the terminal claws
large and strong ; fore tarsi longer than tibia, in male more slender
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than tibia and endin g in a long slightly-curved acute claw, in female

as thick as tibia and like the other tarsi except that the first joint

is shorter.

Abdomen of moderate length, slender, laterally compressed,

arched, acuminate.

The structural characters italicized in the above diagnosis are

those that mainly distinguish this new genus from Zeritis ; but the whole

aspect, notwithstanding similarity of colouring and to a less extent

of marking, is very different from that of the latter genus, and

resembles that of the small Acrcece represented by A. serena, Fahr.

Though much more normal as a Lycsenid than such aberrant

African genera as Deloneura and Lachnocnema, Erikssonia exhibits

considerable divergence from the typical groups of the family, and

is probably best placed between Zeritis and Mimacrcea, but nearer to

the former than to the latter.

77. Erikssonia acr^ina, n. sp. (Plate IX. figs. 18 cJ, 19 5 >

20 6-)

Exp. al. (6) I in. 1|-4| lin.
; (?) I in. 6 lin.

J . Varying from pale to deep fulvous-ochreous, with narrow

fuscous marffinal borders. Fore wing : a moderately broad costal

border, commencing before first third of wing, becoming gradually

wider to apex, but very deeply excavated by the ground-colour a

little before apex ; a terminal narrow elongate transverse disco-

cellular fuscous mark joined to costal border (in one of the larger

examples almost obsolete) ; some of the underside markings,

consisting of two discocellular dark spots and a discal and a sub-

marginal series of dark spots, indistinctly traceable ; hind-marginal

border, below apical costal expansion, evenly narrow to posterior

angle, its inner edge emitting short nervular dentations ; cilia pale

ochre-yellow, with two or three rather indistinct dark nervular inter-

ruptions along upper half of wing. Hind wing : hind-marginal

border without internal dentations, narrower than in fore wing,

except at apex, where there is a considerable fuscous expansion much
like that in fore wing ; from the lower inner corner of tbis expansion

there runs (in the two paler smaller examples) a somewhat sinuated,

slightly tapering, outwardly denticulated, submarginal fuscous streak,

the extremity of which is curved to join that of hind-marginal border

at anal angle ; in one of the two large examples only the very

commencement of this streak is distinct, in the other the whole

streak is wanting and the apical dark marking is much reduced.

Cilia long, creamy, with regular narrow nervular fuscous interruptions.

Underside.—Paler and duller than upperside,varying (in accordance

with tint of upperside) from pale dull ochre-yellow in the two

smaller examples to pale fulvous-ochreous in the two larger ones ;

in both wings— three discocellular black spots (one terminal), an

irregular discal row of smaller black spots, a submarginal black

streak (submacular in fore wing) bearing along its inner side a sub-

macular glittering-silvery streak, and a hind-marginal well-marked

black edging line, immediately preceded by a creamy one (the latter
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less distinct in the smaller, paler specimens^ Fore wing : costa

edged with creamy ia basal fourth, and beyond that by a very

slender black line ; a small black mark on costal nervure at base ; 1st

discocellular spot close to base, 2iul about middle of cell ; a small

extra-cellular spot occurs immediately below the middle cellular spot

in both wings of one of the larger examples, and (minutely) in the

left wing of the two smaller examples ; 6 spots in oblique discal row,

of which the 6th (wanting in one of the larger examples) is consider-

ably before and smaller than the rest and situated just below 1st

median nervule, while the 4th and .5th are slightly before the upper

three. Hind wing : ground-colour paler than that of fore wing, but

in the two large examples much clouded vntli innkisli red, most
developed beyond discal series of spots (in which part there exists a

faint tinge of the colour in the smaller examples); 1st discocellular

spot at base, 2nd nearer to it than to terminal spot (which is slender

and sublunular) ; three other sub-basal black spots, one immediately

above, the others immediately below discoidal cell ; discal series

consisting of 8 small spots, of which the 1st is considerably the

largest, close to costa, and (as well as the 8th, on inner margin)

situated far before the rest, and the 6th (between 1st median nervule

and submedian nervure) is sublunular, elongate, and a little before

the 5th and 7th ; neuration between sub-marginal and hind-marginal

black streaks more or less defined with black. Cilia as on upper-

side.

Head fuscous above, creamy, or creamy and fulvous-ochreous,

frontally ; a white line round the eyes ; palpi fuscous above, ochreous-

creamy beneath ; antennae fuscous above, creamy-whitish beueath,

the tip and the underside of the elongate incrassation chestnut-red.

Thoiax black above, with fulvous-ochreous collar and creamy-

ocbreous pterygodes—creamy-ochreous mixed with white beneath.

Legs creamy-ochreous throughout. Abdomen above and laterally

paler or deeper fulvous-ochreous, beneath paler ; an i'lferior lateral

black line, bordered en each side by a series of white marks.

2 . Like c? • Fore wing : upper three spots of discal series of

underside well represented and completely united, so as to form a

conspicuous, transverse, fuscous streak, aiiout midway between

terminal discocellular spot and hind-marginal border ; base with a

moderate fuscous suffusion ; inner edge of hind-marginal border more
deeply indenting ground-colour on nervules. Hind wing : a moderate

basal fuscous suffusion ; spots of underside better indicated than

in male ; apical fuscous and submarginal streak well-developed.

Underside.—As in larger males ; but silvery-marked submarginal

streak broken in fore wing into six quite separate spots, aud pinkish-

red clouding of hind wing, though generally diffused, not so bright,

especially just before submarginal streak.

2 c? (smaller and paler), Omrora, November.
2 (S (larger and brighter), Okavango River, December.

1 $ , Otiembora, between 20th November and 2nd December.

The amount of variation in so small a number of specimens is very

noteworthy, aud indicates the unstable condition of a species to all
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appearances under process of modification in mimicry of the genus

Acrcea. While the fulvous colouring and dark borders unquestion-

ably give this butterfly a strong resemblance to A. huxtoni, Butler,

as far as the upper surface goes, the spotting and colouring of the

under surface present (especially in the hind wings) an unmistakable

likeness to those of A. axina and A. atergaiis, Westwood, the

mimicry being further strengthened by all the details of colouring in

the head, body, and legs. I regard this as a most instructive case

of mimicry in progress, because, on both surfaces of the wings, the

ordinary coloration and markings of the section of Zeritis to which

Z. molomo, mihi, and Z. aranda, Wallengr., belong would appear

to have afforded the obvious material on which natural selection has

worked to bring about the very decided, though still incomplete,

likeness to Acrcea, the lengthening of the fore wings materially

assisting in producing the effect required.

Genus Al^na, Boisd.

78. Al^na amazoula, Boisd.

Acrcea (Alcena) amazoula, Boisd. App. Voy. de Deleg. dans I'Afr.

Aust. p. .391. n. 60 (1847).

Okavango River (December). One female example.

This is the most northern and western station known to me for

this species. Other tropical localities for it are Bulawayo in Mata-

bele-land, and Umfula River in Mashuna-land, whence examples

have been sent to me by Mr. F. C. Selous.

Family Papilionid^.

Subfamily Pierin-e.

Genus Terias, Swains.

79. Terias brigitta (Cram.).

2 . Papillio brigitta. Cram. Pap. Exot. iv. t. cccxxxi. ff. B, C
(1780).

Onircra (August), Ehanda (August-September), Humbe (Octo-

ber), and Okavango River (December). Twenty-two examples

;

ten males and twelve females.

One of the three males from Ehanda has the underside with-

out any tinge of rufous, and resembling that of the ordinary male

zoe, Hopff., in tint, but the markings are almost obsolete.

80. Terias zo£, Hopff.

$. Terias zoe, Hopff., Monatsb. Akad. "Wissensch. Berl. 1855,

p. 640 ; and Peters, Reise Mossamb., Ins. p. 3G9, t. xxiii. ff. 10,

U (1862).

Omrora (August and November), Ehanda (September), Humbe
(October), and Omaramba-Oamatako (January). Seven male

examples.
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81. Terias floricola, Boisd.

Xanthidia floricola, Boisd. Faun. Ent. Madag. etc. p. 21. n. 2
(1833); and {Terias fl.) Sp. Gen. Lep. i. p. 6/1. n. 29 (1836).

Omrora (August and November), Ehanda (September), and
Humbe (October). Eight examples ; six males and two females.

Mr. Eriksson's specimens all show a difference from more southern
examples in having the apical portion of the black border of the
fore wings with a more prominent inward projection, so as more to

resemble the corresponding markings in T. butleri, mihi. Moreover,
two of the males taken in the summer at Humbe and Omrora
respectively approach T. butleri in the absence of the usual under-
side markings; and another male from Omrora (November) has
the same markings only slightly developed.

82. Terias butleri. Trim.

d 2 • Terias butleri, Trim. S.-Afr. Butt. iii. p. 23. n. 244 (1887).

Omrora (November), Humbe (October), and Okavango River
(December). Nine examples ; seven males and two females.

83. Terias regularis, Butl.

cf. Terias regularis, Butl. Ann. & Mag. Nat. Hist. 4th ser.

xviii. p. 486 (1876).

cJ $. Terias rerjularis. Trim. op. cit. p. 26. n. 246 (1887).

Ehanda (September). One female example.

It is with some doubt that I refer this specimen to the species

named, as on the upperside it has the fore-wing border considerably

narrower apically, and the hind- marginal nervular marks reduced (as

in T. desjardinsii, Boisd., 2 ) to dots, while on the underside there

is a decided rufous tinge over the margins of the hind wings and
the apex of the fore wings and the ordinary markings are obsolescent.

Except in its being narrower apically, the fore-wing border agrees

with that in the female T. regularis ; and altogether the specimen is

intermediate between this form and the closely-allied T. desjardinsii.

Genus Mylothris, Butl.

84. Mylothris agathina (Cram.).

cf . Papilio agathina, Cram. Pap. Exot. iii. pi. cexxxvii. ff. D, E
(1779).

Omrora (August) and Humbe (October). Three examples
;

two males and a female.

The two ( c? and $ ) specimens from Omrora are markedly
smaller than usual ; but the Humbe example is of full size.

Genus Pieris, Schrank.

85. Pieris mesentina (Cram.).

cJ . Papilio mesentina. Cram. op. cit. iii. pi. cclxx. ff. A, B (1 780).

Ehanda (August-September), Humbe (October), and Omaramba-
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Oamatako (January). Nine examples ; seven males and two

females.

Excepting two from the last-named locality, all these specimens

are rather small.

86. PiERis SEVERiNA (Cram.).

2 . Papilio severina, Cram. op. cit. iv. pi. cccxxxviii. ff. G, H
(1781).

Ornrora (August) and Ehanda (August-September). Two male

examples.

These two rather small males closely agree with the two from

Limpopo River, noted in my ' South-African Butterflies ' (iii.

p. 70), having the underside of the hind wings clear lemon-yellow

with the neuration almost without fuscous clouding.

Genus Herp^nia, Butl.

87. Herp^nia eriphia (Godt.).

Pieris eripMa, Godt. Encycl. Moth. ix. p. 1.57. no. 134 (1819).

(^ . Ponfia ti'itogenia, Klug, Svmb. Phys. t. viii. ff. 17, 18

(1829).

Ehanda (August-September), Humbe (October), Okavango River

(December), and Omaramba-Oamatako (January). Twenty-four

examples ; twenty-two males and two females.

The Ehanda specimens (twelve males and a female) all belong to

the var. melanarge, B\itl., in which the hind wings and the apex of

the fore wings are on the underside suffused with dull ochry-reddish

(in the paler parts with a carneous tinge). All the other specimens,

taken in three different localities from October to January, are of

the ordinary typical form ; and there thus appears some evidence for

thinking that the var. melanarcje, met with only in August and

September, will prove to be a form of the species peculiar to the

cool or dry season \ The underside colouring is probably protective

during the parched state of the earth and herbage.

Genus Teracolus, Swains,

88. Teracolus subfasciatus, Swains.

Teracolus subfasciatus, Swains. Zool. lUustr. 2nd ser. iii. pi. 11.5

(1833).

Omrora (August), Ehanda (August-September), and Omaramba-

Oamatako (January) . Fourteen examples ; thirteen males and one

female.

These localities show a further range northward for this beautiful

species than was previously known, Ehandalbeing in about 16° S.

lat. The four male examples captured in August and September

' In Angola rain falls only during the bot season, from the end of October to

the beginning or middle of May (see Monteii-o, ' Angola and the River Congo,'

ii. p. -3.3): and I am informed that similar climatal conditions prevail in

Ovampo-land.
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differ from those taken in January in the tint of the underside,

which, instead of being greenish white, is decidedly yellowish, with
a tinge of lilacine-pinkish over the lower two-thirds of the hind
wings, thus resembling the female specimens from the Transvaal
and Bamangwato noted in my ' South-African Butterflies' (iii.

p. 92).

89. Teracolus eris (Klug).

d. Pontia eris, Klug, Symb. Phys. t. vi. ff. 15, 16 (1829).

Omaramba-Oamatako (January). One male example.

The solitary specimen in the collection agrees with the usual sub-

typical form prevalent in South Africa, having the white hind-mar-

ginal spot (between 2nd and 3rd median nervules) and marks above

the posterior angle of the fore wings.

90. Teracolus agoye (Wallengr.).

cj . Anthopsyche agnye, Wallengr. K. Sv. Vetensk.-Akad. Handl.

1857, Lep. Rhop. Caffr. p. 15. no. 11.

Ehanda (August-September). One female example.

The apical patch in the fore wings is larger than usual, and
immediately preceded by a very faint tinge of yellow ; its dark

borders are very faint and diffused. In both fore and hind wings

the discocellular terminal dot is more faintly shown, especially on

the underside. This specimen is much worn.

91. Teracolus regina (Trim.).

S 2 . Anthocharis regina. Trim. Trans. Ent. Soc. Lond. 3rd ser.

i. p. 520. n. 1 (1863).

Humbe (October). Two male examples.

These are of the tvpical form, having the underside of the hind

wing almost white, with the slightest yellowish tinge.

92. Teracolus evenina (Wallengr.).

5 . Anthopsyehe evenina, Wallengr. loc. cit. p. 12. n. 3 (1857).

J. Anthopsyehe deidamia, Wallengr. Wien. ent. Monatschr.

1860, p. 35. n. 7.

Omrora (August), Ehanda (August-September), Humbe (Octo-

ber), and Omaramba-Oamatako (January). Six examples; four

males and two females.

These specimens belong to the variety A {deidemioides, Auriv.),

described in my 'South-African Butterflies,' iii. p. 127, in which

the blackish markings of the upperside are much reduced in the

male, and the underside of the hind wings is in both sexes more or

less tinged with pinkish-creamy irrorated with grey. Of the two

females received, one, from Ehanda, has the dark markings of the

upperside much fainter than usual, while the other, from Omaramba-
Oamatako, has them very dark and strongly developed.

Proc. ZooL. Soc— 1891, No. VII. ' 7

_
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93. Teracolus simplex, Butl.

J. Teracolus simplex^ Butl. Proc. Zool. Soc. 1876, p. 148.

n. 71.

Ehanda (August-September)- Two male examples.

94. Teracolus antevippe (Boisd.).

(S $ . Anthoeliaris antevippe, Boisd. Sp. Gen. Lep. i. p. 5/2,

pi. 18. f. 3 (1836).

Omaramba-Oamatako (January). One male example.

This male is a very fine individual, in ]jerfect condition, and

larger than any that I have previously measured (exp. 2 in. 1 line).

There is only a very minute trace of black on the middle of the inner

edge of the apical bright red patch of the fore wings, and the hind-

marginal nervular black marks in the hind wings are sufficiently

large to be contiguous, and so to form a very sharply dentated

narrow border. On the pure white underside, the nervules of the

hind wings and of the apical half of the fore wings are blackish

near the hind margin, as in those examples of T. achine (Cram.)

which are mentioned in my ' South- African Butterflies ' (iii. p. 133),

as inhabiting the Transvaal and the Eastern South-tropical tracts.

95. Teracolus achine (Cram.).

5 . Papilio achine, Cram. Pap. Exot. iv. ph cccxxxviii. ff. E, F
(1781).

Humbe (October), Okavango River (December), and Omaramba-
Oamatako (January). Five female examples.

All these specimens exhibit on the white ground of the fore wings

a slight tinge of yellow immediately before the inner edge of the

orange apical patch ; they approach the form gavisa, Wallengr., in

their upperside marking of the fore wings, but (with the exception

of one from Omaramba-Oamatako) are not nearly so heavily marked
on the hind wings. On the underside, three of the five have the

nenration in parts very finely marked with blackish, which is also a

feature indicating approach to rjavisa. They agree very nearly with

specimeus collected on the Marico River (in 1883) by Mr. F. C.

Selous, and at the junction of that river with the Limpopo (in 1887)
by Mr. Eriksson, and tend to strengthen the view that gavisa is not

truly separable from T. achine.

96. Teracolus gelasinus, Butl.

S- Teracolus gelasinus, Butl. Proc. Zool. Soc. 1876, p. 143.

n. 52(1876).

Omrora (August). One male example.

The Angolan specimens on which this species was founded were
two taken by the late Mr. J. J. Monteiro, respectively at tiie Quanza
(August 1872) and Ambriz (October 1872). The species belongs

to the group of which T. daira^ Klug, is representative, its nearest

ally being the Angolan T. interruptus, Butl., which is larger and
has the black markings more developed. The male T. gelasinus
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has no dusky stripe along the inner margin of the fore wings, but

a male taken in Mashuna-land by Mr. F. C. Selous has a faint

marking, representing the extremity of such a stripe, beyond the

middle.

97. Teracolus ANTIGONE (Boisd.).

c? . Anthocharis antigone, Boisd. op. cit. p. .572. n. 19 (1836).

Ehanda (September). One male example.
This specimen has all the blackish markings faint and reduced

;

the inner-marginal stripe of the fore wings is represented only by a

very indistinct spot beyond the middle.

9S. Teracolus phlegetonia (Boisd.).

(J. Anthocharis phlegetonia, Boisd. op. cit. p. 576. n. 2.t

(1836).

Omaramba-Oamatako (January). Seven examples ; three males

and four females.

A good deal of variation in size is shown by these males ; the

smallest lias the inner-marginal black stripe of tlie fore wings

relatively mucli reduced. In the females the spots in the apical

patch of the fore wings vary in tint from dull reddish to dull

yellowish grey.

99. Teracolus theogone (Boisd.).

(5 $ . Anthocharis theogone, Boisd. op. cit. p. 575. n. 23 (1836).

Ehanda (August-September) and Humbe (October). Two male
examples.

There is no trace in either of these specimens of any longitudinal

blackish markings on the upperside.

Genus Callidryas, Boisd.

100. Callidryas FLORELLA (Fabr.).

2 . Papilio florella, Fabr. Syst. Ent. p. 479. n. 159 (1775).

Ehanda (September), Omrora (November), Otiembora (November-
December), and Okavango River (December). Six male examples.

Mr. H. L. Feltham's observation \ that the males of this butterfly

that appear early in the season are all less distinctly freckled and

hatched on the underside than those of the midsummer and autumnal

brood, was borne out by specimens which he sent to me, and re-

ceives further confirmation from Mr. Eriksson's examples. I noted

that Mr. Feltham's specimens (from Griqualand West) presented

the further peculiarities of smaller size {exp. al. 2 in. 25-6 lin.) and

a yellower tint on the underside ; and all three distinctive characters

are presented by Mr. Eriksson's Ehanda male. The Omrora ex-

ample (November) is also but faintly marked on the underside
;

the one from Otiembora is larger and more distinctly marked ; and

the two taken on the Okavango Eiver in December are full-sized

and strongly marked beneath.

' fSee rav ' South-African Butterflies,' iii. p. 187, footuote.

7*
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Subfamily Papilionin^.

Genus Papilio, Linn.

101. Papilio antheus, Cram.

Papilio antheus. Cram. Pap. Esot. iii. pi. ccxxxiv. ff. B, C
(17/!^).

Ehanda (August-September). Fifteen male examples.

These specimens, except in not being so large, appear to approach

the variety from Lake Nyanza separated by Mr. Butler (Ann. &
Mag. Nat. Hist. 5th ser. xii. p. 106, 1883) as P. luriinus, having

most of the pale green markings (especially the discocellular waved

striae of the fore wings) wider than usual, and the striae just referred

to (particularly the outermost of them) more strongly bisinuated.

102. Papilio corinneus, Bertol.

Papilio corinneus, Bertol. " Mem. Acad. Sci. Bologn, 1849, p. 9,

t. i. ff. 1-3."

Omrora (August). Nine male specimens.

Considerably smaller than usual, expanding from 2 in. 6 lin. to

3 in. One specimen is a notable aberration in colouring, the basal

red in both fore and hind wings on the underside being entirely

absent, and replaced by the ochre-yellow of the ground-colour.

103. Papilio morania. (Plate IX. fig. 21, d )

Papilio morania, Angas, Kafirs. lUustr. pi. xxx. f. 1 (1849).

Omrora (August). Eighteen male examples.

These specimens, like those of P. corinneus, are much below the

usual size, expanding from 2 in. 4| lin. to 6 lin. only. They all

belong to a variety approaching P. corinneus in the following parti-

culars, viz. : in the fore wings the terminal discocellular white

marking is unequally divided by a curved oblique black streak, and

the external superior projection of the large white patch is consider-

able ; and in the hind wings the white field is more restricted than

in ordinary morania, having a somewhat broader hind marginal

black border. Nine of the specimens want the small subbasal disco-

cellular white spot in the fore wings, and two others have it very

faintly expressed ; whereas in typical morania this spot is better

developed than in corinneus^.

When compared with the typical P. morania of the south-eastern

coast, this Omrora variety is most interesting, as possibly indicating

one of the stages in the differentiation of the species from P. corin-

neus, which is itself so near an ally of the more northern P. pylades,

Fabr.

' In connection with these Omrora specimens, wbicli, though on the whole

nearer to P. morania, exhibit decided variation in the direction of P. corijineits,

I note here, on the other hand, a male example of the latter (sent to me from

Malvern, Natal, by Mr. Cecil N. Barker) which approaches P. morania in the

markings of the underside of the hind wings, where the four white spots of the

submarginal series are nearer to the white field than usual, and are also

blackish-edged internally, and the inner marginal red is much fainter towards

its extremity.
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104. Papilio demoleus (Linn.).

Papilio demoleus, Linn. Mus. Lud. Ulr. Reg. p. 21'!. n. 33
(1764), and Syst. Nat. i. 2, p. 753. n. 46 (1767).

Omrora (August) and Ehanda (August-September). Ten male
examples.

Family Hesperid^.

Genus Pyrgus, Westw.

105. Pyrgus vindex (Cram.).

Papilio vindex, Cram. Pap. Exot. iv. pi. cccliii. ff. G, H (1781).

Omrora (August) and Omaramba-Oamatako (January). Three
male examples,

106. Pyrgus dromus, Plotz.

Pyrgus dromus, Plotz, Mitt, naturw. Ver. Neu-Vorpomm. u.

Riigen, 1884, p. 6. n. 13.

Ehanda (August-September). One male example.

107. Pyrgus mafa, Trim.

Pijrgus mafa, Trim. Trans. Ent. Soc. Lond. 1870, p. 386, pi. vi.

f. 12.

Ehanda (September). One male.

The single specimen that I believe is referable to this species is

smaller than usual, expanding barely 1 1 lin. The upperside differs

in no respect from ordinary P. mafa, but on the underside of the

hind wings the ground-colour is duller and paler, and the subbasal

and median white stripes are rather narrower, more widely inter-

rupted (so as to present a more macular appearance), and (in

common with the submarginal series of white spots) with much
broader and darker brownish-grey edging.

108. Pyrgus diomus, Hopff.

Pyrgus diomus, Hopff. Monatsb. Akad. Wissensch. Berl. 1855,

p. 643 ; id. Peters, Reise nach Mossamb., Ins. p. 420, t. xxvii.

ff. 9, 10(1862)\
Ehanda (August-September) and Omaramba-Oamatako (Janu-

ary). Ten examples ; nine males and one female.

The two Ehanda males differ from the rest (and from all other

specimens that have come under my notice) in the narrowness of the

median white oblique band on the underside of the hind wings,

which in one example is not more than half the usual width.

^ I have not seen any specimen that entirely agrees with Hopffer's figure of
the underside, the white bands of the underside of the hind wing being in every
instance more oblique. The direction of the bands in this figure is intermediate
between that found in P. dromus, Plcitz, and the decidedly oblique course just

referred to.
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109. Pyrgus secessus, n. sp. (Plate IX. fig. 22, c? •)

Allied to P. sataspes. Trim.

(S . Exp. al. 1 1 lin. to 1 inch.

Fuscous brown, with small dull white spots ; in submarginal

series the spots are minute and obsolescent, except two in hind wing

(respectively above and below 2nd median nervule). Fore wing :

three discocellular spots, of which the middle one is very small and

situated close to subcostal nervure ; discal series of spots in number

and arrangement as in P. sataspes, but .5th spot largest and more
quadrate, while 6th and 7th are much reduced in size. Hind wing:

a small suhbasal discocellular spot ; median marking reduced to a

modprate-sized terminal discocellular spot, with a rather smaller

spot immediately below it. Underside.—Hind wing and apex of

fore wing dull yellow-ochreous with a reddish-brown tinge, the

former with the median band very dull creamy (in one of the two

examples much darker, scarcely distinguishable from basal ground-

colour), rather broad, oblique, almost straight, irregidarly denticu-

lated externally, and hounded internally by three separate brown

marks. Fore wing : middle discocellular spot quite as large as the

two others. Hind iving : subbasal cellular spot, and two others

above and a little beyond it (in one specimen obsolescent), indicate

an irregular subbasal transverse band ; median band externally

bounded by dark brown, which gradually shades off into yellow-

ochreous ; a submarginal sinuated series of minute paler spots very

faintly indicated.

Among the more marked distinctions of this form from P. sataspes

are (besides the dull tint, straightness, and even width throughout

of the much broader median band of the underside of the hind

wings) the presence in both fore and hind wings of a subbasal disco-

cellular spot, the different relative sizes of the lower spots of the

discal series in the fore wings, and the ill-defined, narrow, inter-

rupted (instead of dark, continuous, well-developed) internal border

of the median band of the hind wings ou the underside. The
possession of a subbasal cellular white spot in both fore and hind

wings is usual in the genus, but P. sataspes, P. nanus, and the

aberrant P. sandaster. Trim., want this feature.

Omrora (10th-2.5th August). Two male examples.

Genus Pamphila, Fabr.

110. Pamphila callicles (Hewits.).

5 . Cyclopides callicles, Hewits. Descr. New llesp. ii. p. 42. n. 6

(1868); and Exot. Butt. v. pi. .59, ff. 10, 11 (1874).

Omaramba-Oamatako (January). One female example.

111. Pamphila morantii, Trim.

5. Pamphila viorantii. Trim. Trans. Ent. Soc. Lond. 1873,

p. 122; and S, S.-Afr. Butt. iii. p. 311, pi. 12. f. 3 (1889).

Ehanda (August-September), Okavango Kivcr (December), and
Omaramba-Oamatako (January). Five male examples.
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All these have the underside yellow-ochreous, without any ferru-
ginous tinge, belonging to the variation P. ranoha, Westw. '

In one
of the two Okavango specimens the small black spots of the under-
side are wanting, but in the other, though smaller than usual, they
are distinct.

112. Pamphila obumbrata, n. sp. (Plate IX. fig. 23, ^ .)

Closely allied to P. hnttentota (Latr.).

Exp. al.{S) 1 in. 1 1 lin.
; ( $ ) 1 in. I lin.

c? . Pale dull greyish brown ; inferior half of hind wing and basal

halt of fore wing suffused with greenish ochreous-vellow ; on lower
(fiscal area offore wing, between 2nd median nervule and submedian
nervure, a very large, rounded, highly glossy, fuscous-grey sexual
badge, /armed of small densely packed tilted scales. Underside.—
Very dull pale yellowish grey. Fore wing : two exceedingly faint

paler discal spots between 1st and 3rd median nervules (near their

origin). Hind wing : a discal series of very faint elongate confluent
spots, from costa to submedian nervure, sharply angulated on 2nd
subcostal nervule.

$ . Without any yellow suffusion. Fore wing -. five small
yellowisli spots in discal series, viz. : two minute ones together close

to costa, and three obliquely placed between 3rd median nervule and
submedian nervure. Hind wing : a faint trace of a macular yellowish-

white streak in upper |)artof disk. Undeuside.—Slightly yellower

than in male, the hind-wing markings less indistinct. Fore wing :

besides the five discal spots of upperside, there is a trace of two
additional minute spots, beyond the rest, between 1st radial and 3rd
median nervules.

Besides the extraordinary sexual badge, a more pointed apex
characterizes the fore wing in the male, and the hind wing is more
prominently lobate at the anal angle than in P. hottentota. The
female example is much worn, but appears to be singularly close

to the typical female P. hottentota, except in the failure of yellow

on both surfaces.

Ehanda (August-September). Two examples ; a male and a

female.

113. Pamphila occulta, n. sp.

Allied to P. hottentota (Latr.) and P. lugens, Hopff.

Exp. a/. ( cJ) I in. 1^-3 lin.
; ( $ ) 1 in. 3 hn.

cJ . Dull brown. Fore wing : a fuscous-brown cloud from base

to beyond middle of costa, covering discoidal cell ottd extending down-

ward to submedian nervure about middle ; commencement of a discal

macular series very faintly indicated by a costal transverse row of

three minute pale spots, in the customary position beyond extremity

of discoidal cell. Underside.— Very much paler ; hind wing and
costal and apical area of fore icing rather sparsely sprinkled with

hoary scales. Fore luing : usual discal series of seven small whitish

spots tolerably distinct. Rind wing : an elbowed discal series of
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five 01- six indistinct small whitish spots ; inner marginal fold glossy

pale grej'.

Palpi, thorax, and abdomen beneath uniform dull whitish.

2 . Uniform pale dull brown. Fore wing : discal macular series

as on underside of male in position and arrangement, but larger,

whiter, quite distinctly defined, and subvitreous. Underside.—
Very slightly tinged with yellowish. Fore wing : discal spots as on

upperside. Hind wing : discal spots more distinct than in male.

This exceedingly obscure little species is distinguished from

P. hottentota by its much duller (and in the male darker) upperside

without any yellowish suffusion, and by the want (in the male total)

of jellow colouring on the underside, as well as by the small size,

separateness, and whitish tint of the discal series of spots on the

underside of the hind wings ; the whitish instead of yellow tint of

the underside of the palpi and body is also a distinction, and the

marked prolongation of both the fore and hind wings more resembles

that presented by P. monasi. Trim. The colouring of P. occulta,

however, is not nearly so dark as thnt of P. lugens, Hopff., which is

also a larger butterfly, with broader and blunter wings, and has the

underside almost as dark as the upperside. But for the almost

entire suppression of the discal spots of the fore wings in the male,

P. occulta looks much like a miniature of P. fatuellus, Hopff.

1 have received two Transvaal males of this insect, one without

locality or date, but the other captured at Barberton by Mr. C. F.

Palmer early in 1888 ; and a third, taken at Potchefstroom by

Mr. T. Ayres, which differs from all the rest in being totally devoid

of the usual small indistinct spots.

Omrora (August), Otiembora (November-December), and Oka-
vango River (December). Two male and two female examples.

114. Pamphila moritili (Wallengr.).

2 . Hesperia »jon7i7i, Wallengr. K. Sv. Vet.-Akad. Handl. 1857,

Lep. Rhop. Caffr. p. 49. n. 4.

Humbe (October). One male example.

115. Pamphila a\resii. Trim.

cJ 5. Pamphila ayresii. Trim. S. Afr. Butt. iii. p. 321, pi. 12.

f. 1 (1889).

Omrora (August) and Ehanda (August-September). One male

and two female examples.

116. Pamphila borbonica (Boisd.).

Hesperia borhonica, Boisd. Faune Ent. de Madag. p. 65. n. 3,

pi. 9. ff. 5, 6 (1833).

Otiembora (November-December). One male example.

117. Pamphila mohopaani (Wallengr.).

$ . Hesperia mohopaani, Wallengr. loc. cit. p. 48 (1857).

Ehanda (September). One male example.
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Genus Abantis, Hopff.

118. Abantis venosa. Trim. (Plate IX. fig. 24, c? .)

c?. Abantis venosa. Trim. S.-Afr. Butt. iii. p. 339. n. 361
(1889).

Leucochitonea umvulensis, E. M. Sharpe, Ann. & Mag. Nat. Hist.
6th ser. vol. \i. p. 348 (Oct. 1890).

Omrora (August) and Ehanda (August-September). Three
male examples.

These specimens have already been described, as " variety A " of
the species, in my work above quoted, one of the two Ehanda ex-
amples being further noted (p. 340, footnote) as wanting the vitreous
spots of the fore wings and having the white and black on the
underside of the hind wings obsolescent.

119. Abantis paradisea (Butl.).

6 . Leucochitonea paradisea, Butl. Trans. Ent. Soc. Lond. 1870,
p. 499 ;

and Lep. E.\ot. p. 167, pi. lix. f. 8 (1874).

Ehanda (September). One male e.xample.

The white markings in this specimen have a decided yellowish
tinge, giving it some resemblance to the female.

120. Abantis zambesina, Westw.

<?. Hesperia {Oxynetra) zambesina, Westw. Thes. Ent. Oxon.
p. 183, pi. xxxiv. f. 9 (1874).

Omrora (August) and Ehanda (August-September). Seventeen
male examples.

I noted these specimens of this extremely beautiful Hesperid
last year in vol. iii. of my work above cited (p! 344). In a footnote
I called attention to the circumstance that the sides of the abdomen
are pure white, and suggested that their being dull yellowish in the
type-specimen figured by Westwood was due to discoloration.
Since then one of Mr. Eriksson's examples has changed from white
to ochreous-yellow in the part mentioned.

121. Abantis levubu (Wallengr.).

{J. Leucochitonea levubu, Wallengr. op. cit. p. 52 (1857).
c? 2 . Abantis levubu, Trim. S.-Afr. Butt. iii. p. 345, pi. 12. f. 5

[c?](1889).

Omrora (November), Otiembora (November-December), and
Omaramba-Oamatako (January). Eight male examples.

In the fore wings the black on margins and nervules is more
developed than in specimens received from more southern tracts.

Genus Pterygospidea, Wallengr.

122. Pterygospidea motozi, Wallengr.

Pterygospidea motozi, Wallengr. op. cit. p. 53 (1857).

Ehanda (August-September). Two male examples.

One of the specimens is of a greyer tint than usual, especially on
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the underside, where the pale ochre-yellow tint is reduced to a mere
tinge of the pale grejish-brown ground. The other, although a

male, agrees with the female examples noted in my ' South-African
Butterflies ' (ill. p. 358)—from Xatal and Delagoa Bay—as having
the vitreous spots of the fore wing much reduced in size ; it also

has, to a greater extent, the sparse discal hoary scaling on the

upperside of both fore and hind wings which characterizes those

examples. From the occurrence of other examples of both sexes

recently on the Natal coast, I am disposed to think it not unlikely

that this supposed variety of P. motozi may prove to be a distinct

species.

123. Pterygospidea jamesoxi. (Plate IX. fig. 2.5.)

Antigonus jamesoni, E. M. Sharpe, Ann. & Mag. Nat. Hist.

6th ser. vol. vi. p. 348 (Oct. 1890).

Allied to the North-Indian P. bhagava (Moore).

Exj}. al. 1 in. 5-7 Hn.

(S . Pale ochre-yellowish-brown, with conspicuous white vitreous

black-edged spots in fore wing, and a very broad median white band
(ma)'ked externally with black spots) in hind wing ; cilia white,

interrupted at extremity of nervules tvith brown in fore wing and with

black in hind winy. Fore wing : terminal discocellular spot large,

more or less rounded ; spots in discal row nine, larger than usual,

all very distinct, arranged in three groups, viz. : two smallest,

united, next costa ; three somewhat larger, rounder, separate, form-

ing a curved row below and beyond first two ; and four below

discoidal cell, of which the uppermost (between 3id and 2nd median
nervules) is separate and of moderate size, while the remaining three

(of which the uppermost, between 2nd and 1st median nervules, is

the largest on the wing) are more or less closely united in a slightly

obhque line beneath terminal discocellular spot. Hind wing : basal

area of a darker tint ; inner edge of broad white band well-defined,

almost straight, outer edge rather suffused with ground-colour on
nervules ; black spots very conspicuous, forming a roughly semi-

circular series of nine, of which the first is on the brown iruier edge

of white band (between costal and subcostal nerTule>), l)ut all the

rest, from costal to submedian nervure, a little within the outer

edge. Underside.—Paler, the ground-colour without ochre-yellow

tinge. Fore wing : edgings of vitreous spots very attenuated and

in parts obsolete; son;e whitish scaling near base and along inner

margin. Hind iving : basal area greyish white except on costal

border : white band extending rather further beyond black spots,

which are in five specimens rather smaller (especially the 3rd, 4th,

and 5th).

Head and body of ground-colour above (the four terminal abdo-

minal segments with slender white half-rings) ; white beneath, in-

cluding palpi. Anlcnnse black above, whitish beneath.

This delicately tinted species clearly belongs to the group named
Satariiprr by ]\loore (Proc. Zool. Soc. 1865, p. 780), which is

characterized by the hind wings presenting on botli surfaces a broad



1891.] FROM SOUTH-WESTERN AFRICA. 107

median white or whitish band bearing black spots externally, and

also by the completeness and strong npper curve of the discal series

of vitreous spots in the fore wings. Though not distantly related

to P. bhagava (Moore), P. jamesoni is nearer to an allied form,

from Coinibatoor and Moulmein, in the British Museum, but differs

from the latter in its paler yellower ground-colour, larger fore-

wing spots (with better developed black edges), whiter, infeiiorly

narrowed (instead of widened) hind-wing baud, and varied instead

of plain cilia.

Miss E. M. Sharpe describes this species as inhabiting the Umvuli,

a river in Ma>huua-land.

Omrora (August). Six male specimens.

Genus Hesperia, Fabr.

124. Hesperia forestan (Cram.).

Papilio forestall, Cram. Pap. Exot. iv. pi. cccxci. ff. E, F(1782).

Otiembora (November-December). One male example.

125. Hesperia pisistratus, Fabr.

Hesperia pisistratus, Fabr. Ent. Syst. iii. 1, p. 34.5. n. 311

(1793).

Omrora (November). One female example.

EXPLANATION OF THE PLATES.

Plate VIII.

Fig. L Acrcea atolmis, (£, p. 63.
'7 atolrnK, 5
3. atolmis, var. J .

4. atolmis, (^ , Summer or Wet-Season Form {aconiias,

Westw.).
.5. fclina, c?, p. 6.5.

6. felina, $.
7. onerata, cJ, p. 67.

8, 8 a. onerata, J •

9. asenia, J , p. 68.

10, 10 a. asema, 2 .

Plate IX.

Fig. 11. Acrcea ambiffiia, J, p. 70.

12. Grenis natalensis, var. (5'
, p. 76.

13. Beudorix ohscurata, (J , p. 84.

14. Hypolycana cceculus, cJ, Sumrner or Wet-Season Form, p. 85.

15. Apk7iaiis erikssoni, 5 , p- 86.

16. modesfus, (^ , p. 87.

17. Zeritis dainarensis, c?, p. 90.

18. Erikssonia acraina, (^ , p. 02.

19. acrceina, J .

20. acresina, var. J

.

21. Papilio 7norania, var. c5", p. 100.

22. Pyrgus seccsxw, r?, p- 102.

23. Pamphila ohnmhraMi, ci, p- 103.

24. Ahantis vcno'<a, (J, p. 105.

25. Pter//ffospideajnmr>:niii, rT, p. IHli.
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4. On a Specimen of the White Bream {Abramis blicca,

Bloch) without Pelvic Fins. By H. H. Brindley, M.A.,

St. John's College, Cambridge.

[Eeceived January 3, 1891.]

(Plate X.)

The fish forming the subject of this communicatiou was obtained

from the Cam last August. It is a specimen of Abramis blicca, Bl.,

of which the commonest English name, the " White Bream," distin-

guishes the species from the Common or Yellow Bream {A. brama).

The former fish is described by Jenyns ' as " very common in the

Cam " and as the " Breamflat " of the fen fishermen. The specimen

exhibits all the appropriate specific characters except as regards the

pelvic fins, which are altogether absent. A normal example of the

species was captured at the same place and during the same hour,

and for the sake of comparison an outline of it is given below the

figure of the abnormal fish.

In the normal example the ventral surface from below the posterior

edge of the operculum to the origin of the pelvic fins is flattened and

is covered by four rows of scales, the scales of the two outer rows

having their outer edges bent upwards to interlock with the scales

of the lowest rows of the sides of the body and so round off the

sides of the ventral surface. Posteriorly to the pelvic fins the ventral

surface suddenly becomes sharp or rather ceases to be present, the

ventral edges of the scales in the lowest rows of the sides of the body

meeting in the ventral hne.

This ventral compression of the body into an edge behind the

pelvic fins is a generic character ".

The above are also features of the abnormal example, subject to

the following modification at the proper place of origin of the pelvic

fins. The four last scales of each row of the posterior end of the

flattened portion of the ventral surface are of about the same size

and shape as the antecedent scales, but overlap each other much more

than the latter, viz. to the extent of about two-thirds of their

individual areas. These scales are, however, arranged regularly and

cover completely the proper place of origin of the absent fins.

Dissection of the body-wall in this region, by stripping off the

different layers one by one, revealed no irregularity of arrangement,

the myocommas meeting in the ventral line in the same manner as

in the rest of the region between the pectoral and anal fins.

On macerating the muscles, no trace of a pelvic girdle was found.

The case is therefore one of entire absence of the pelvic girdle and

appendages, their presence normally not being suggested by any

rudiments. That the defect is congenital and not the result of

accidental injury, which would be unlikely on other grounds, is

indicated by the absence of any external mark or scar and the

complete regularity in the musculature.

' L. Jenyns, ' llanuiil of British Vertebrate Animals,' 1825.

- A. Ginither, 'Catalogue of Fislics in British Museun\,' vol. rii. p. 300.
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The fish is 19*5 cm. in length (with caudal) and weighs 74 grms.

It is interesting to note that, in spite of its totally wanting one pair

of organs of locomotion, the specimen had, when caught, every

appearance of being in as good condition and as well nourished as

the normal fish of about equal size obtained from the same shoal, and
most likely therefore of about the same age.

In connection with this case of abnormal absence of pelvic fins

may be mentioned the fact that their normal absence among Teleostei

is a much more frequent specific character than the absence of

pectorals.

Day ' mentions that pelvic fins were entirely absent in eleven out

of thirteen specimens of Gasterosteus pungitius obtained by him in

Ireland, and when present were very small. This abnormality was
accompanied by modifications or absence of the pubic plate and
ventral spine. In all the examples of G. spinachia and G. aculeatus

pelvic fins were present.

I am indebted to Prof. G. B. Howes for a Goldfish, 7 cm. in

length, in which the left pelvic fin is absent, the other being well

developed. The abnormal Bream has been placed in the Museum
of the Royal College of Surgeons.

DESCEIPTTON OF PLATE X.

Fig. 1. Specimen without pelvic fins.

Fig. 2. Outline of normal fish.

Fig. 3. Ventral view of pelvic girdle and fins of 2.

5. Notes on the Osteology of Heloderma horridum and H. sus-

pectmn, with Remarks on the Systematic Position of the

Helodermatidce and on the Vertebrte of the Lacertilia.

By G. A. BOULENGER.

[Eeceived January 0, 1891.]

The skeleton of a fully adult specimen of IJeloderma horridum,
obtained by Dr. A. Buller in Me.vico, has recently been prepared
for exhibition in the galleries of the Natural History Museum, and
at the same time Professor Stewart prepared a skeleton of an adult

H. suspectum for the Museum of the Royal College of Surgeons. It

appeared to me that it would be interesting on this occasion to make
a comparison of the skeletons of the two species and to record

whatever differences they might present ; for although a good deal

has been published on the osteology of H. horridum ^ and //. sus-

pectum ^, no direct comparison of the two has yet been made.

^ F. Day, "On some Irish Gasterostei," Journ. Linn. Soc, Zool. vol. xiii.

1878.
^ Troschel, P. H. De Helodermate horrido. Orat. in facult. phil. Bon-

nensi. Bonn, 1851.

Troschel, P. H. Arch. f. Nat. ISi^S, p. 294, pis. xiii. & xiv.

Kaup, J. Arch. f. Nat. 1865, p 33, pi. iii.

Gervais, P. Journ. de Zool. ii. 1873, p. 4.53, pi. xii.

' Shufeldt, E. W. P. Z. S. 1890, p. 214, pis. xvii. & xviii.
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With the kind aid of Professor Stewart, I have been able to bring
together and compare the following material :

—

H. horridum, Wiegm.

1. Adult 5 skeleton from Salina Cruz, Mexico, obtained by Dr.
A. Duller. In the British Museum.

2. Imperfect skull of a younger (half-grown) specimen from
Mexico, extracted from an old sl(in. In the British Museum.

H. suspectum, Cope.

1. Adult 2 skeleton. In the College of Surgeons,

fi. Disarticulated skeleton, without tiie skull, of an adult c5' . In
the College of Surgeons.

3. Right moiety of skull. In the British Museum.

In the following notes I have limited myself to the skull and
vertebral column', which have alone yielded specific differences, tlie

other parts of the skeleton of the two species not differing in any
important point, so far as I can see.

Skull.

The following characters distinguish the skulls of H. horridii?n

and ff. suspectum :

—

In the latter, the oral portion of the prsemaxillary is narrower,

and its ascending internarial bar wider, than in the former—this

Fis. 1.

PrEeinaxillavies of li. horridnm and H. suspcctmn.

Front view and upper view; nat. size.

internarial bar measuring, at its narrowest point, one third instead

of one fourth or one fifth of the greatest width of the bone. Eight

or nine prsemaxillary teeth are present in //. horridum, and only six

in H. suspectum. Dr. Shufeldt, however, represents eight teeth in

the latter species ; hot his figure, showing all the teeth as of the

' I must, however, remark that the number of phalanges is 2, 3, 4, 5, 3 in

the manas, as correctly- described by Shufeldt. whose figure, neverthele.ss,

represents only four in the fourth finger, and 2, 3, 4, 6, 4 in the pes. Through
terming the fifth metatarsal bone a tarsal, Sliufeldt allows Hclodcrma but three

phalanges in the fifth toe.
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same size, looks very diagrammatic ; the outer prsemaxiUary teeth

are always larger than the median. The postorbital arch is more
slender in H. suspectum. Palatine and pterygoid teeth appear to be

constantly absent in H. suspectum, whereas they are present in both

skulls of H. horridum examined by me as well as in those described

by Troschel and by Kaup, who first noticed tiieir presence. It is

remarkable to find so important a difference between two species so

closely allied. The presence of palatine teeth is quite exceptional

among Lacertilia ; they are only known in two other genera, viz.,

Ophisaurvs and Chamceleolis. My adult sppcimen has six or seven

teeth on each pterygoid and three on each palatine ; the younger

specimen has only one palatine and two pterygoid teeth on each side.

I was much surprised to find on the adult skull of U. horridum a

small azygous ossification in the cartilage of the mandibular sym-

physis, apparently the homologue of the symphysial (mento-mecke-

lian) bones of most tailless Batrachians. On referring to DoUo's

paper on the skull oi Iguanodon ', I find that an apparently similar

ossification lias been noticed by KollikerMn Man. Whether the

prepsymphysial bone (Dollo) of Dinosaurs is homologous with this

is still questionable, especially since the discovery of a corresponding

bone in the upper jaw, the " rostral bone " of Marsh ^ The con-

Fig. 2.

Symphysial portion of mandible of H. horridnm.

Lower Tiew ; nat. size.

dition of this little bone in Heloderma appears to be very much the

same as in Man, as far as may be judged from the few words
devoted to it by KoUiker, and it is likewise only of exceptional

occurrence, as I have failed to find a trace of it in any but this solitary

specimen.

Another individual peculiarity of this same skull of li. horridum
is the presence of a small tooth-like bony knob on the anterior por-

tion of the under surface of the basioccipital, such as is often found,

1 Bull. Mus. Belg. ii. 1883, p. 224.
- Entwickelungsgeschichte des Menscnen, &c., 2nd ed. p. 473.
^ Am. Journ. Sci. xx.xix. 1890, pp. 81, 418.
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more or less developed, in the Ophidians. As ohserved by Shufeldt,

the bony dermal tubercles of the head are so intimately adherent to

the bones that it is extremely difficult to remove them in adult

specimens: but in the half-grown skull of H. korridum, which is

quite as large as that of the adult H. suspectum, they could be de-

tached very readily, and the skull shows all the sutures perfectly

distinct, as correctly figured by Gervais and by Bocourt '. I may
add that bony tubercles are also present on the dorsal and lateral

Fig. 3.

Skin of the niiddle part of the body of H. sii^jjrchini. epidermis removed,
showing the bony tubercles ; nat. size.

surfaces of the body, but wide apart and gradually diminishing in

size towards the ventral surface, which is entirely devoid of dermal
ossifications or shows mere ring-like traces of them, except on the

prseanal region, which, like the back, is studded with bony tubercles.

Vertebral Column.

This consists of 8 cervical, 26 dorsal, 2 sacrai, and 40 caudal

(=76) vertebrae in H. horiidum, of 8 cervicals, 26 or 28 dorsals, 2

sacrals, and 2/ cauuals ( = 63 or 6.5) in H. suspectum. In the (J )

specimen of the latter species, with 28 dorsal vertebrae, both centrum
and arch of the 21st vertebra are anchylosed with the 22nd.

I was anxious to examine the atlas, as I had been much struck

by Dr. Shufeidt's statement (P. Z. S. 1890, p, 214) that it is " com-
posed of five separate pieces ; three of these are devoted to the for-

mation of its anterior cu|) for the cranial condyle. Of these three

pieces, one is a mid-ventral one, while either of the others are ventro-

laterally situated. Each side of the neural arch is formed by one of

the two of the remaining pieces of the five of the component ele-

ments of this vertebra ; and in a large specimen of this lizard none

' Miss. Sc. Mex., Kept, pi. xx. e.
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of these five parts had co-ossified." I can, however, now confidently
affirm that Dr. Shufeldt has been deceived in his examination. The
atlas-ring of Heloderma is formed, as in all Reptiles, of three pieces,

a ventral and two dorso-lateral. The presence of five elements in

the atlas-ring, if such had been the case, would have entirely upset
the current view on the morphology of the vertebral column, which
holds the said ring to be formed of the neural arch of the atlas and
the proatlanto-atlantic hypapophysis or intercentrum ; the centrum
of the atlas being either free behind the ring or fused with the
centrum of the vertebra following (odontoid process of the epistro-

pheus). I regard the views held by Cojie', Baur", and Credner'
on the morphology of the vertebral column, based as they are on the
evidence of the primitive structure afforded by many Stegocephalians,

as thoroughly sound, and borne out l)y everything we know of the
structure of recent and fossil Reptiles.

The vertebrae of Reptiles are composed of the following

elements :—Neural arch (neurapophyses), centrum, and inter-

centrum (hypapophyses, subvertebral wedge-bones, chevrons). No
Reptile shows an exogenous hypapophysis together with an auto-
genous hypapophysis, wedge-bone or chevron on the same centrum ",

and the continuity of the series of intercentral autogenous hypapo-
physes throughout the vertebral -column, together with the gradual
passage of the wedge-bones into the chevrons, is clearly exhibited in

Sphenodon and the Geckos. The homology of the cervical hypapo-
physes with the chevrons is further manifested by such Squamata
as have the chevrons attached to a single centrum, viz., the Anguidce,
Varanidte, and Mosasauridce, having the cervical hypapophyses like-

wise on the centrum ; whilst those having the chevrons intercentral,

viz., ih&AgamidcB, Iguanidce, Lacertidce, most Scincidce, Chamceleon-
tidcE, &c., have also the cervical hypapophyses so disposed.

In Sphenodon and Geckos, in which the branches of the anterior

chevrons are united at the base, the hypapophysis anterior to the

first chevron is single, but when the chevrons are V-shaped the

hypapophysis preceding them is paired. Such is the case in Helo-
derma, and I have observed the same thing in many other Lizards,

where these little bones bear much resemblance to the cervical hypa-
pophyses of many Chelonians, or of Lacerta agilis, as figured by
Leydig (Deutschl. Saur. pi. iv. fig. 53). I believe, however, that

paired autogenous hypapophyses have not been recorded before in

the caudal region of Lizards. The paired inferior processes of the

caudal vertebrae of Snakes must be likewise regarded as homologous

1 Amer. Nat. 1878, p. 327, and Tr. Am. Philos. Soc. (2) xvi. 1888, p. 243.
2 Biol. Centralbl. vi. 1886, p. 332.
3 Zeitscbr. cleutsch. geol. Ges. xlii. 1890, p. 260.
* HuLke (P. Z. S. 1888, p. 422) states that in the cervical vertebrae of Tra-

ckydosaurus rugosus " the ' intercalary ' or intercentrum coexists with a genuine
[exogenous] hypapophysis ;" but I have been unable to find any substantiation

of this statement on a specimen of that Lizard in the College of Surgeons,
which I have had especially cleaned for examining this point. It is possible

that the part termed by Hulke intercentrum is an epiphysis of the hypapophysis
such as is so well developed in Varanus and Mosasauria.

Proc. Zool. Soc—1891, No. VIII. 8
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with the chevrons, especially if we look at the state of things in the

anterior caudal region in the Mosasaurs, where we find distally

disconnected paired hypapophyses, whether fused with the centrum
(Mosasaurus) ^ or not (^Liodon), passing into true chevrons.

As to the term to he employed for the element under discussion,

we have the choice between Owen's hypapophysis ^ and Cope's later

intercentrum. The objection that may be made to the former term,

of implying a process of the centrum, may be set aside from the

fact that Owen himself intended it for auto- as well as exogenous
formations, the two being, as far as Reptiles are concerned, certainly

homologous—the exogenous hypapophyses of the cervical region of

certain Lizards and Snakes, and of the caudal region of Snakes and
certain Mosasaurians, being nothing but the primitively autogenous

and iutercentral elements (intercentra) shifted forwards or backwards
as the case may be ^ and fused with the centrum. And Cope's term

' The chevrons are also anchylosed to the centrum in Diploglossus and Ophi-
sauriis.

- The term hmmapophyus should be entirely discarded, as based on a theo-

retical conception which is not borne out by our present knowledge. The loose

application of the term hanial spine by Owen is best shown in one of liis later

papers (Quart. Jouru. Geol. Soc. 1877, p. 709), where ''Tiwmal spine" stands
for the cervical hypapophysis of Iguana, the hypapophysial epiphysis of the

cervical vertebrte of Clidastes, as well as for the chevrons. The denomination
hsmal crest or hcemal spine should be restricted to such ventral outgrowths of
the centra as the keel found in many Chelonians or the long process of the

lumbar vertebrae of the Habbit.
^ On examining a large variety of skeletons of Lizards, it is obvious that the

intercentral chevrons have in most cases been shifted forwards, as every passage

can be found between the ]josition they occupy in GecJco and Iguana on the one
hand, and Varanus and Mosasaurus on the other. But in Tupinamhis, a mem-

Fig. 4.

Caudal vertebra; of Tupinambis nigropuncCatus ; uat. size.

ber of the family Teiidce, I find a very curious form of chevrons: the branches
are in their proximal portion horizontal and apphed against the centrum pos-
terior to their intercentral attachment, the descending portion originating a
little in advance of the middle of the centrum. We may easily imagine that such
an arrangement may lead, by the fusion of the basal portion of the hypapo-
physes with the centrum, to a form of chevron comparable to that of a Varanus,
but by a totally different process of evolution. By the way, it may be men-



1891.] HELODERMA HORRIDTJM AND H. SUSPECTUM. 115

may be likewise objected to on the ground that it is not expressive
of the position assumed by the element in a great number of Reptiles.

Fig. 5.

Three posterior dorsal and three anterior caudal vertebra; of Rdodcriaa sus-
pectitm, c? («) and $ (i), and H. horndum, $ (c) ; nat. size.

I therefore think it best to retain the name hypupophysis (Owen), of
which intercentrum (Cope) becomes a synonym.

Turning back again, after this somewhat lengthy digression, to the

tioned that the zygosphenal articiUation of the yertebriB exists in Tupinambis
and Teius as in most Iguo,nid<e. Owen was mistaken in denj-ing the existence

of the zygosphene in Amhlyrhynchus, where it is present as in most Iguanoids,
including Phrynosoma and Basiliscus ; only two Iguanoid genera are known to

me to lack this additional articulation, viz., Anolis and Polychrm.
It appears to me very probable that the Lizards from the Eocene of Wyom-

ing, described by Marsh (Am. Journ. (3) iv. 1872, p. 299) under the name of
Tkinosaiirus, as having vertebrae resembling those of Varanus, but with zygo-
splnenal articulation, belong to the family Teiide, and there can be no shadow
of a doubt that the Cretaceous (Neocomian) Hydrosaurus lesinensis of Korn-
huber (ibh. geol. Reichsanst. v. 1873, H. 4, pi. xx.), placed by Zittel in the

VaranidcB, belongs to the Dolickosauridce, possibly to the genus Dolichosaurus
proper.

8*
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comparison of the vertebral columns of the two species of Heloderma,

we have merely to notice the following differences :—A short rib

is present on the third cervical in H. horridum, which is absent ia

H. suspectum ; the neural spines are more elevated in the middle and

posterior portion of the dorsal region in H. horridum, specimens of

the same sex, of course, being compared. The neural spines are

much more developed in the male.

Systematic Position of Heloderma.

That Heloderma is the type of a distinct family of Lizards is now

universally admitted, but views differ as to its position in the system.

The place of the Helodermatidcs between the Anguidat and the

Varanidce, which I assigned to them in 1 884, is, I still think, the

most natural. They agree with the Anguidce in the structure of the

tongue and the presence of dermal ossifications \ and it is probable

that direct comparison of them with the numerous remains from the

Eocene of Wyoming, described by Marsh (Am. Journ. (3) i. 18/1,

p. 456, and iv. 18/2, pp. 302 and 305) as Glyptosaurus, would

reveal their closer resemblance to these than to any of the existing

members of that family. Marsh remarks of his Glyptosaurus that

"the head vras covered with large osseous shields, symmetrically

arranged and highly ornamented, resembling in this respect the

modern Heloderma." In G. rugosus " the prefrontal and post-

frontal bones approach each other above the orbit."

The agreement with the Varanidae is in the arrangement of the

bones of the palate and the presence of descending laminae of the

frontals forming a bridge under the olfactory lobes of the brain (a

character shown by the Geckonidce, Uroplatidce, Eublepharidte, and

Snakes '"). Apart from the secondary character of the pi-esence of

grooves, the teeth of Heloderma resemble those of Anguis and Va-

ranus. The most important character which differentiates Heloderma

from all other Lizards is the presence of a bony postorbital arch,

combined with the absence of a zygomatic arch. The absence of a

transverse limb to the interclavicle is not of more than generic impor-

tance, as it occurs also in an Agamoid, Lophura, and the reverse

modification, viz., the suppression of a longitudinal limb, in an

Iguanoid, Phrynosoma.

The latest attempt at fixing the systematic position of Heloderma

is Baur's ^ proposal to group the Varanidce, Mosasauridce, and Helo-

dermatidcB together as follows :

—

~yr
J

Varanidce.

Platynota. J \ Mosasauridce.

I Helodermatoidea. . , . Helodermatidce.

' Through a printer's error, it is stated in my ' Catalogue of Lizards,' vol. ii.

p. 266, that the dermal plates " are provided with a system of fine tubercles."

Tubercles is so obviously a misprint for tuhules that I should not have thought

it, worth while to correct the statement here but for the fact that it has been

repeated in several recent palaeontological works.
- But not by the Mosasaurs.
» Science, xvi. 1800, p. 262.
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Although fully admitting the name Pythonomorpha ' to have been
ill chosen, I cannot but agree with Prof. Cope in maintaining the
Mosasaurs as a suborder, if only for the hyperphalangy oflheir
limbs - and the type of their dentition, the large osseous bases which
bear the teeth being inserted in a groove of the jaws, a feature
which may be regarded as midway between the thecodont and acro-
dont types ; whereas the Monitors and Ileloderms belong to the
pleurodont type. The Helodermatidce on the other hand are true
Lacertilia, more closely related, in my opinion, to the Angiddce than
to the Varanida. And although there are undoubtedly many points
common to the Monitors and the Mosasaurs, I hold that Dr. Baur
is mistaken in proposing to revert to the Cuvierian views o the
affinities of the large extinct marine Reptiles. Dr. Baur says :

" It
is evident that the Mosasauridce are very closely related to the
Varanidoi. They simply represent highly specialized aquatic forms."
Does this mean that limbs so strongly specialized as those of the
Monitors can have been modified into the paddles of the Mosasaurs ?
A glance at the figures (see fig. 6, p. 118) suffices to refute such a
theory. But we can perfectly well conceive the hind limb of a Doli-
chosaurian becoming modified into the said paddle ; and I can see
no reason for not regarding these Cretaceous Lizards as the pro-
genitors of the Mosasaurs, and at the same time of the true Lacer-
tilia of which the Pleistocene and recent Varanidce are a ftimily.
This view is besides in accordance with the suggestion made by
Dollo', that the progenitors of the Mosasaurs must have possessed
the zygosphenal articulation.

The Order Squamata may very well be divided into the following
five Suborders, merely with regard to the structure of the limbs and
vertebral column :

—

A. Pectoral arch or its rudiments present. Caudal hypapophyses
forming chevrons.

L Bolichosaiiria. 15-1/ cervical vertebrae. Extremities
(Fig. 6 A, p. 118) archaic, i. e., approaching the Batrachian
type.

n. Pythonomorpha. 9 or 10 cervical vertebrae. Extremities
(Fig. 6 B, p. 1 18) paddle-shaped, with hyperphalangy.

in. Lacertilia. 8 or 9 cervical vertebrae. Fibula reduced
proximally

; fifth metatarsal reduced in length and strongly
modified (Fig. 6 C, p. 118).

IV. Rhipto(jlossa. 5 cervical vertebrae. Extremities pincer-
shaped

; all the metatarsals reduced in length and strongly
modified (Fig. 6 D, p. 118).

B. No trace of pectoral arch. Caudal hypapophyses disconnected
distally.

V. Ophidia.

PythonoTnorplia, Cope, \m^,=Mosasauria, J^rsh, 1880.
At least three phalanges in digit I.

Bull. Soe. Beige Geol. iv. 1890, p. 167.



118 ON HELODKRMA HORRIDUM AND H. STJSPECTUM. [Jail. 20,

The probable affinities and phylogeny of these five groups are

expressed by the following diagram :

—

RJiipiofflossa.

.

Pythonomorpka. LocertiUa.

Dolichosauria.

Fig. 6.

Opiiidia.

i n

A, C. B. D.

A. Hind limb of Bolichosannts lednensis (after Komhuber) ; B. of Edcsto-

saurus (after Marsli) ; C. of Varanus ; D. of Chmiueleon.

These figures illustrate the principal modifications of structure of

the limbs in the four Suborders in which they are developed.



5*i^M^-.



p. Z . S . 18S1 . PI . Xi.

R.MP.

C Stewart del Miniem Bt^os . 1it*h

ANATOMY OF HELODERMA.



1891.] ON THE ANATOMY OF HELODERMA. 1 19

6. On some Points in the Anatomy of Heloderma.

By Prof. C. Stewart.

[Eeceived January 20, 1891.]

(Plate XI.)

Having had an opportunity of examining the more or less entire

viscera of three specimens of Eeloderma, viz. a male and female of

H. suspectum, and one female of H. horridum, I have thought that

a comparison between them might be of interest, and also that it

was desirable to call attention to some features in which my specimens

appeared to differ from the recorded observations of others, and to

give a brief description of the male urogenital system of H. suspectum.

Dr. J. G. Fischer, in a paper published in 1878, has given figures

and a full account of the poison-apparatus, hyoideau muscles, &c. of

H. horridum. In the ' Proceedings ' of this Society for 1890 is a

very complete description of the anatomy of a female specimen of

H. suspectum by Dr. R. W. Shufeldt.

Thyroid Gland.—The thyroid of H. suspectum is figured and de-

scribed by Dr. Shufeldt as a bilobed structure, the lobes united by a

transverse isthmus, and situated in front of the trachea at the base of

the heart, but in a footnote (op. cit. p. 206) he states that he may
have mistaken blood-stained tissue for the thyroid, but that he failed

to find anything else which resembled that organ. In all my speci-

mens it was readily found, as a paired organ, the lobes placed one

on each side of the trachea and totally unconnected by an isthmus.

They were surrounded by a well-defined capsule, to which they

were attached by trabeculse, the capsule apparently forming the

walls of a lymph-sinus.

In H. Iwrridum the lower border of the thyroid is 47 mm. from

the base of the heart, and 73 mm. from the laryngeal opening. The
right lobe is 9 mm. long, 5 mm. broad, and 1| mm. thick. The
left lobe is 7 mm. long, with width and thickness the same as the

right.

The lower border of the thyroid in the male H. suspectum is 46

mm. from the glottis, each lobe was 11 mm. long and Sg broad;

the extremity of the left lobe nearest the trachea was pointed, and

from the corresponding end of the right lobe there was a delicate

prolongation extending forwards, in length equal to that of the main
body of the lobe. In the female H. suspectum the thyroid was similar

in shape, but somewhat smaller than in H. horridum.

Trachea, Larynx, and Lungs.—The length of trachea and larynx

from the glottis to bifurcation of bronchi was 1 10 mm. in H. horridum;

from bifurcation to point of entrance into lung 13 mm. There were

seven large openings from the continuation of the bronchus into the

lung-tissue, in front of its posterior termination. They are situated

on the ventral surface. Each of the posterior three shows more or

less a division into two, a condition more marked in other Lacertilia,
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e. g. Faranus. The length of the continuation of the bronchus

through lung-substance is 55 mm.
The Iimg is 173 mm. long, the thin-walled rounded posterior end

is the larger ; anteriorly the lung terminates in a blunt point.

Dr. Shufeldt points out that in Heloderma the bronchi are long,

but that Prof. Mivart states that they are short in Lacertilia. May
not this discrepancy be due to the latter anatomist having measured

from the bifurcation to the point of their entrance into the lungs,

whilst Dr. Shufeldt included the prolongation into lung-substance 1

Kidneys.—If the kidneys of the large female H. horridum be

compared with those of the somewhat small specimen of male

H. suspectum, one is struck by the relative small size and more

numerous lobulation of those of the former. They also show a marked

distinction into an oval anterior region, and a tail-like posterior

prolongation formed of from four to six small lobules closely adherent

to the ureter. In H. suspectum the kidney gradually tapers to the

posterior extremity. The length of the fore part of the kidney in

H. horridum was 35 mm. ; its breadth 15 mm.; the tail-region 15

mm. long.

In the large male H. suspectum the kidney was 70 mm. long and

16 broad.

Genitalia.—The genitalia of the male S. suspectum presented the

ordinary Lacertilian features. The dorsal wall of the cloaca was

provided with a couple of anal glands, whilst a belt of similar

though smaller glands surrounded the ventral half of its circum-

ference.

The female H. suspectum was much the smaller of the three

examples of the genus examined. In it the left ovary contained two
nearly ripe ova, the right ovary three ; the largest ovum measured
24 mm. by 21 mm.

Inferior labial Poison-glands.—The most interesting feature in

the anatomy of Heloderma is probably the poison-apparatus figured

and described by Fischer and Shufeldt. These both agree in stating

that from the surface of each " submaxillary gland " nearest the lower

jaw proceed from four to five ducts which pass into the substance

of the jaw, and finally discharge the secretion of the gland at the

bases of certain of the grooved teeth. This view of the structure I

hold to be incorrect, and believe that the gland and its ducts are

altogether external to the jaw ; that the ducts pass directly from the

substance of the gland to their openings, which are situated to the

inner side of a fold of mucous membrane which intervenes between
the lip and the jaw. In H. horridum I only found one opening
on either- side, a guarded bristle could readily be passed through this

into the upper of the three chief lobes of the gland ; and on injecting

the substance of either lobe by means of a hypodermic syringe, the

fluid escaped by this orifice alone.

When the gland of H. suspectum was similarly treated, the fluid

in like manner freely flowed from all the four or five openings on
the mucous surface, without a trace passing into the supposed ducts
which went to the jaw, these being in my opinion only the branches
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of the inferior deutal nerve and associated blood-vessels which are

normally found in this situation.

The glands have not a smooth surface such as the figures given

would indicate, but are divided into well-defined lobules, which in

H. suspectitm converge and partly fuse as they pass upwards and
forwards from lower border to the anterior extremity.

Behind the poison-glands are a few small mucous glands.

When dissecting the fresh specimen of Heloderma under water, the

slightest pressure on the poison-gland caused a milky fluid to escape

from the gland-openings referred to above ; this fluid readily difl'used

itself in the water, whereas the mucus from the other glands hung
about as more transparent ropy clouds.

EXPLANATION OF PLATE XI.

Fig. 1. Dissection of the ventral surface of the head and neck of H. st/spectnm.

Q. Left poison-gland ; the right gland has been raised to show the

branches of the inferior dental nerve and blood-vessels. T. Left
lobe of thyroid gland.

2. Inner surface of left poisou-gland of H. horridum.

3. Diagrammatic section of lower jaw and poison-gland. J. Jaw
;

Q-. Gland ; D. Its duct ; S. Skin.

4. Left kidney of H. horridum.

5. Left urogenital system of H. suspccfum. K. Kidney ; B. Bladder

;

U. Ureter; T. Testis; V.D. Vas deferens; E. Eectura ; E.M.
Eeetal muscles ; 0. Cloaca; D.A.G-. Dorsal aoal gland ; P. Penis;
C.M.P. Constrictor muscle of penis ; E.M.P. Extractor muscle of

penis; 8. Skin.

February 3, 1891.

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of January 1891 :

—

The total number of registered additions to the Society's Mena-
gerie during the month of January was 7&, of which 62 were by
presentation, 4 by exchange, 4 by purchase, 1 by birth, and .5 were
received on deposit. The total number of departures during the same
period, by death and removals, was 7 1

.

Amongst the additions special attention may be called to :

—

A Yellow-crowned Penguin {Eudyptes antipodum), from New
Zealand, presented by Sir Henry Peek, Bart., F.Z.S.

This is a scarce species {cf. Buller, B. New Zealand, pi. xlvi.

p. 294), and we have never received a specimen of it before.

Mr. Larkworthy, who procured this Penguin for Sir Henry Peek,

writes as follows concerning its capture :
—" There is an Oyster Fishery

established at the Bluff Harbour, Southland, N. Z., and the operations

of the fishermen are carried out in the straits between the Middle
Island and Stewart's Island. This bird and others, six in all, were
captured by the crew of one of the oyster-boats, in one of the small

bays in Stewart's Island, and sent thence to Port Chalmers, Otago,

to wait for a steamer."
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A letter was read from Dr. Emin Pasha, C.M.Z.S., dated Bussisi

(on Lake Victoria Nyanza), October 6, 1890, announcing the despatch

to the Society of a collection of Birds which he had made on his

way up from the coast.

The Secretary exhibited, on behalf of Mr. J. W. Willis-Bund,

F.Z.S., a specimen of the Collared Petrel {(Estrelata torquafa,

Macg.), which had been shot oflf the Welsh coast in Cardigan Bay

in December 1889, as recorded in the 'Zoologist' for 1890

(p. 454).

This was the first instance of the occurrence of this South-Pacific

species in the British seas.

The following papers were read :

—

1. On the Question of Saurognathism of the Pici, and other

Osteological Notes upon that Group. By R. W. Shu-

FELDT, C.M.Z.S. &C.

[Keceived January 9, 1891.]

For a number of years past the doubt has been growing in my
mind as to the correctness of the interpretation placed upon the

osseous structures at the base of the skull in the Pici by three

morphologists who are the upholders of the idea of a state of sauro-

gnathism in these birds. This doubt has been strengthened during

these years by many studies of the anatomy of Woodpeckers in all

stages of growth and of many species. Within the past year the

osteology of all the United States genera of this group in numerous

cases, including skeletons of adults, subadults, and nestlings, has been

carefully reviewed by me upon ample material. This last investiga-

tion has confirmed my doubts.

Of all those ornithotomists of authority who have made researches

in this direction, the opinions of but three shall be adverted to here,

and references will be made to Huxley, Parker, and Garrod.

No blame is attached to that host of most capable systematic

ornithologists who, never having dissected a Woodpecker in their

lives, have in their published works more or less blindly adopted the

views of those who have relegated the Pici to a saurognathous group

created to contain them. As is well-known, among the more recent

interpreters of the structures exemplified on the part of birds, Pro-

fessor Huxley, in his remarkable paper which appeared in the Pro-

ceedings of this Society for 1867 on the Classification of Birds,

presented the results of some of his studies of the cranial peculiarities

seen among the Woodpeckers. And so impressed was he with the

apparently unique condition of certain osseous structures seen at the
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cranial base in these forms, that he suggested a separate group for the
Pici, viz. the Celeomorphce.

But in cliaracterizing this group, he was, from an insufficient
supply of material, led into several errors,—errors of omission and
errors of commission,—which have since been appreciated by the
avian morphologist. Professor Huxley held that in the Wood-
peckers "the vomers are very delicate rod-like bones, which in
some cases, at any rate, remain permanently separate." It will be
observed that he makes no reference to that median bone which is

seen to lie between the palatines in some species, and which Parker
afterwards designated as the " medio-palatine."

It would be superfluous for me to enter upon the question here of
the enormous, and upon the whole beneficial, influence this masterly
and opportune memoir has had upon the study of avian structure
and taxonomy.

Later on Professor Garrod called into question the conception of
these parts as arrived at by Professor Huxley \

Garrod remarked that " Professor Huxley, in his paper ' Ou the
Classification of Birds,' has entered into considerable detail respect-
ing the Woodpecker's palate, and from not finding a vomer present,
and observing the peculiar longitudinal bony spicula connected with
the inner edges of the palatine bones, opposite to and behind the
fenestrse they assist to enclose, is led to tliink that these spicula are
the rudiments of the vomer, which has not ossified across the middle
line. But in carefully prepared skulls they look much more like the
inner edges of the imperfectly ossified palatines, as they are connected
completely with them at both ends. Further, in most of the speci-
mens of Geeinus viridis and its allies that I have had the opportunity
of examining, I have found a median bone, situated between the
palatines, and supported like a vomer on the basisphenoid rostrum,
at the anterior end of its broader portion. This bone is small, and
shaped very much like a spear-head with the tip directed forwards,
whilst posteriorly it gradually becomes fibrous and tends to bifurcate,
but not in the ossified part. It does not extend backwards quite so
far as the pterygo-palatine articulation."

It is evident that Garrod saw the vomer of the Pici in the median
bone which Professor Huxley had overlooked, and construed the
spicula given off by the palatine bones, not as vomers, but as palatine
spurs of processes.

Next appears the beautiful monograph of Professor W. Kitchen
Parker, entitled " On the Morphology of the Skull in the Wood-
peckers (Picidse) and Wrynecks (Yungidse)," which was read before
the Linnean Society of London in April 1874. It is illustrated bv
five superb 4to plates coloured, giving enlarged views of the skulls of
several Woodpeckers, lynx, &c. In this work Professor Parker
essentially adopted the views of Huxley in the premisses and amplified
them. The saurognathisra of the Pici, however, evidently still had its

doubters and opponents, for in the work just quoted Professor Parker
^ Q-arrod, A. W., " Note on some of the Cranial Peculiarities of the Wood-

peckers," Ibis, 1872, pp. 357-60, October 1.
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is constrained to say that, " Thus in the large series of types which

I have determined to compare together, it has seemed fit to me to

take a very small territory ;
yet that territory contains parts that

have undergone the greatest amount of metamorphosis of any in the

whole body of a high and noble vertebrate, and moreover being, in

the bird, the skeletal framework of the whole upper face, these

parts are, as it were, an index of the amount of specialization under-

gone by any particular type—the ruling determining structures that

lead to all, and really demand all, the changes that take place in the

rest of the organism. This is especially explained for the benefit of

those who will accuse me, and have already accused Professor Huxley,

of taking a narrow view of the Bird-types—-touching with the point

of a needle some little tract, but unacquainted with and not able to

appreciate the Bird as a whole."

After long thought and, as stated above, after many dissections

of "Woodpeckers of various genera, the writer is led to believe in

regard to this question that—(1) The Pici are peculiar in regard to

certain osseous structures of the cranium, but inasmuch as all the rest

of their organization exhibits a high order of speciahzation, nearly

equalling some of the highest among birds, these few characters must

not be considered as being the representatives of the corresponding

parts, in structure and arrangement, as found among some Lizards.

We have abundant evidence of the Reptilian origin of birds without

damaging this evidence by straining such points as these.

(2) That inasmuch as the vomer in all adult birds, even in the

Ostrich-types, is single and median, the " medio-palatine " of Parker

must be considered the vomer of the Pici. And when other small,

median ossifications are found along in the line of the vomer, when

the latter is present, they are simply adventitious ossicles occurring

in the soft, membranous medio-septa of these vertebrates ; such

structures are occasionally seen in certain Hawks and Owls.

(3) That the processes designated as the vomers of the Pici by

Professor Parker are merely apophysial outgrowths of the mesial

borders of the palatines, and as the palatines are paired bones in

AvES, we cannot conceive of such a structure in them as a " medio-

palatine."

(4) That they are not desmognathous means nothing in a saurian

sense, for even among the so-called Desmognathse, Manus is a non-

desmognathous bird; and that the " maxillo-palatines " are but

little developed in the Pici, applies also with almost equal truth to

the Trochili, where we find them much reduced.

(.5) That the fact that the basipterygoid processes are arrested

would not especially entitle them to be called a saurognathous group.

We see the same in some Accipitres, and they are functional in the

Owls and other highly organized birds.

(6) That we do not believe that the pterygoid of a Woodpecker

in any way especially answers to that bone in a Snake or a Lizard,

any more than does the pterygoid of any other highly specialized

bird. And further, that some of the peculiarities of the Pici may be

due to the fact that these birds have long used their bills to strike
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heavily with, which in time may have come to modify certain struc-

tures of the cranium, as has been pointed out by Garrod \

(7) It is quite characteristic of many of the skulls in the Pici that

some of the free margins of the cranial bones, during the growth of

the species, are prone to ossify by what may be designated as a
" ragged border," and this will account for the minute granular islets

of bone which occur along the mesial margins of the palatines ; they

are the so-called " scpto-maxillaries " of Parker,—but tliey really

belong to the palatines. We have found them to vaiy greatly in

number, and in position in the same species. They are likewise

adventitious ossifications, and they belong to the same category as

the "Wormian bones" of anthropotomy.

(8) Finally, as to the nasal labyrinth, we find nothing especially

saurian beyond what we see in other highly specialized types of birds.

Parker has said in the article "Birds" of the 'Encyclopaedia

Britannica' (9th ed. p. 717), that " these birds are saurognathous in

other respects, e. g., their nasal labyrinth is unusually simple. The
' inferior turbinal,' which has three coils in Rhea and Tinamus, and
two in most birds, is in Gecinus merely bi-alate ; in lynx it makes less

than a single turn, whilst the alinasal turbinal of that bird has two

turns, and that of Oecinus one. Gecinus is in all respects the most
specialized, Picumnus the most embryonic, and Ii/nx the most pas-

serine of the Celeomorphce. Also, in Gecinus the nasal labyrinth is

most ossified, and in lynx least."

This strikes us as rather peculiar logic when arguing for the saurian

organization of certain cranial structures as seen in the Pici : especi-

ally when we come to recognize the relative position of Uhea in the

system, and the high position held by the Passeres.

Indeed, we must believe that too close study of a single set of

characters stands in danger of making us blind to the significance of

the tout ensemble of the characters presented on the part of the

entire economy of the form examined.

In his Linnean paper quoted above. Professor Parker says of

Picumnus minutus that " I have had to work out the parts of this

bird's palate from the fractured skull in a dry skin." His entire

knowledge of the structures of this interesting genus of birds probably

rested upon this examination. It is evident, then, what we most

need now in this direction is a full description of the entire structure

of several genera of the Pici, with the same for lynx and Picumnus,

and these thoroughly compared with several of the CotingidcB and

Formicariidce and allied forms.

As I have already remarked on a foregoing page, I have recently

examined series of skeletons of many species of Woodpeckers found

in the United States. The results of these investigations have been

written out to form one of the chapters of my work upon the Osteo-

logy of Birds of this country. Two sections terminate the chapter

and they are herewith presented in advance of the publication for

which they were written.

1 OoU. Sci. Memoirs, p. 117.
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Summary of the chief Osteological Characters of the

North-American Pici.

1

.

Large, but simple-scrolled turbinals ; there may be a free

turbinal.

2. Bulging of the frontal region over the transverse cranio-facial

line may (Picoides) or may not (Colaptes) exist.

3. Generally the external cranial vault is more or less dinted by

the ends of the quills of the capital feathers.

4. The interorhital septum is sometimes entire and sometimes

shows a fenestra.

5. Pars plana large, and often the as uncinatum is well- developed.

6. Lacrymal usually vestigial in character.

7. Quadrato-jugal aborted.

8. Tympanic bullae cowrie-shell shaped, and otherwise peculiar.

9. A large spur on the upper side of either pterygoid for muscular

attachment.

10. A median, dagger-shaped vomer sometimes present but some-

times absent.

11. Maxillo-palatines rounded, laminar and very much aborted.

12. A more or less imperfect nasal septum usually present.

13. Vestigial basipterygoid processes are distinctly developed in

some species.

14. As ossification advances in the palatines it may be characterized

as being " ragged " along the antero-mesial and antero-external

margins of these bones. This often leaves little osseous islets not

absorbed, a few of which may persist here and there throughout the

life of the individual.

15. Either palatine is characterized by possessing an "interpala-

tine spine " or process, and this may be continued forwards to fuse

with the mesial border of the bone by its free tip. Either palatine

also possesses a palatine spur, springing from the anterior point of

the internal lamina of the bone and being directed forwards.

It may also in some species pass on to fuse with the mesial edge of

the palatine to which it belongs by its free end. The postero-

external angle of a palatine is either truncated or shows various

degrees of being blmitly rounded.

1 6. The mesopterygoid process of a pterygoid is not paddle-shaped,

but long and narrowly pointed.

17. Distinct orbito-sphenoids exist in the nestling.

18. Mandible very strong, typically V-shaped in pattern ; sides

deep ; symphysis varies in depth ; ramal vacuity absent, or minute

if present, and never large. Posterior angular processes more or

less truncated ; internal angular processes large. In some species

the posterior third of the inferior ramal border somewhat tumefied

and roughened.

19. Rudimentary cerato-hyals which early fuse together.

20. Uro-hyal absent.

21. Elongated thyro-hyal elements curl up over the cranium to

a greater or less extent. They may pass round the right orbit.
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They may come to the posterior margin of the right external narial

aperture. They may hardly come up on the cranium at all.

Whenever theydo, the cranium is usually externally furrowed to

receive them.

22. Sclerotal plates of the eye commonly fuse completely together

around their external periphery and towards the centre.

23. " Double ' infrastapedial ' and ossified stylohyal " (Parker).

24. Rings, semirings, and other parts of the trachea ossify,

25. There are 19 free vertebrae between the skull and pelvis : the

vertebrarterial canals pierce the atlas, and in some species the axis
;

the atlautal cup is perforate ; there are no parial parapophyses ; the

carotid canal may or may not be entirely closed in by bone ; where
they are present the neural and haemal spines are usually very large.

There are three pairs of cervical ribs, five pairs of dorsal ribs, and
one pair of sacral ribs. The hsemapophyses of the latter do not reach

the sternum. In some species the first pair of costal ribs are very

robust, as are the last pair of cervical ones. There are five or

usually six tail-vertebrse (free), with an enormous pygostyle. Most
of these parts are highly pneumatic.

26. The sternum is 2-uotched on either side of the carina ; the

manubrium is either slightly or very much bifurcated ; the costal

processes are long and pointed, and the keel is usually rather

shallow, projecting forwards and carried up under the manubrial

process. The sternum is usually completely pneumatic.

27. In the pelvis we find the ilia gradually diverging from the

sacral crista as they pass forwards. Parial interdiapophysial fora-

mina are either very minute or entirely absent. Ischial notch on the

posterior margin of the bone long, rounded, and shallow. Acetabulse

large, and bases completely absorbed. Sides of pelvis usually very

deep. Postpubis slender, extends beyond ischium, the foot of which
latter may or may not fuse with it. Obturator space large, and
may or may not merge with the obturator foramen. Three of the

vertebrae of the sacrum anteriorly throw out their processes against

the ventral iliac walls. The pleurapophysial and transverse processes

of the sacral vertebrae opposite the acetabulae are not modified and
lengthened so as to act as braces at the points in question. The
pelvis is commonly completely pneumatic.

28. Bones of the shoulder-girdle pneumatic, with the excep-

tion (sometimes) of the furcula. This latter is of the U-shaped
pattern, without hypocleidium, large, flat scapulo-coracoid ends

(which originate from separate ossific centres in the young), and with

laterally compressed limbs. Posterior end of scapula more or less

modified to be bent or to curl outwards, giving the bone a very

unique form. Coracoids long, not very stout, and with the anterior

end more or less laterally compressed.

29. An OS humero-scapulare present at either shoulder-joint

;

functional, and has much the same shape as the ossicle has in the

Passeres,

30. Either the humerus alone, or it together with the long bones of

the antibrachium, may be pneumatic. As nalJ sesamoid is found at
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the elbow. Seven prominent osseous papillae occur at nearly equal

distances apart down the shaft of the ulna. The flat, rounded
process from the postero-upper third of the shaft of index meta-
carpal is present. The slender last metacarpal extends below the

one of index, and its free digital joint is larger than either of the

other terminal phalanges. The proximal phalanx of index digit has

its posterior blade almost entirely aborted. There are no claws.

31. Femur is always pneumatic, and so may be the tibio-tarsus in

some species. In the former the trochanter major does not rise above
the summit of the shaft ; the excavation on the head is very shallow.

Shaft nearly straight ; condyles rather small
;

popliteal fossa and

rotular channe very shallow. Pki possess patellae. Cnemial crest

of tibio-tarsus elevated above summit of bone, with pro- and ecto-

cnemial ridges nearly or quite aborted. Condyles of this bone very

distinct, and intercondyloid valley very deep. Bony bridgelet

confines tendons in front. Fibula short and free, its lower spicula-

like end being held well away from shaft of tibio-tarsus by the

increasing height of fibular ridge on the latter bone.

Hypotarsus of tarso- metatarsus both grooved and perforated for

passage of tendons. An erect process occurs on the summit of this

bone of the leg. Its shaft is nearly straight, and its terminal

trochleae are specially modified to meet the podal requirements of the

picine zygodactyle foot.

Joints of pes normal, 2, 3, -1, and 5 to the first, second, third, and
fourth toes respectively. Fourth toe permanently reversed, and first

toe, together with its free metatarsal bone, may be entirely absent

(Picoic/es). A larger sesamoid articulates with a special trochlea

(intended for it) to the inner side of the fourth toe. The osseous

claws usually large, and the other phalangeal joints more or less

laterally compressed. The tendons of the leg sometimes ossify to a

certain degree, and minute sesamoids may occur in certain tendons

near the knee-joint.

Brief Remarks on the probable position of the Pici in the System,

and on their Affines.

Huxley in his '* Celeomorphse " comprehended only the Picidce

and lyngida, and Parker long ago said that " the ' Celeomorphae

'

of Huxley form a most natural and well-defined group—a group equal,

zoologically, to the Pigeons or the Parrots. Evidently this differ-

entiation has taken place through the gradual extinction, during long

secular periods, of coujugational tyjies more generalized than those

now extant." In this much the present writer agrees with the two

great authorities we have just quoted.

To those at all familiar with the osteology of existing birds it must
be very evident that in an anatomical system, at least, the Pici hold

many characters in common with the Passeres, a fact that will be

evident when we come to treat of that group later on. It is my
opinion that it is to the great Passerine group that the Pici are more
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nearly allied than to any other existing suborder of birds. One
good genus of linking forms, at least, is the South-American
Picumnus, as Parker has already shown ; and Parker believed that

the Pici " have a Passerine foundation."

I here venture to state that as our knowledge of the morphology
of Aves becomes more perfect, the fact will be appreciated that the

Pici and the Passeres are divergent groups from a common stock in

time ; and that the former have simply become highly specialized and
modified in accordance with their mode of life and habits. Tiiis

common stock Fiirbringer has referred toas the 'Pico-Passeriformes,'

and the root-stock just prior to the divergence the ' Pico-Passeres,'

which latter he again subdivides into his families. This also appears

to be in keeping with our present knowledge of the subject, and what
the osteology of the groups in question seems to indicate.

2. Descriptions of two new Species of Parrots of the Genus

Plattjcerctis. By T. Salvadoki, C.M.Z.S.

[Received February 2, 1891.]

(Plate XII.)

1. PlATYCERCUS XANTHOGENYS, Sp. nOV.

Head, sides of the neck, and all the under surface dull scarlet
;

the feathers of the breast and abdomen with narrow pale yellow edges
;

cheeks pale yellow ; feathers of the nape and back black, bordered

with red ; feathers of the rump and upper tail-coverts also black,

broadly margined with olive-grey, the longest upper tail-coverts

stained with red at the tip ; a black patch on the upper wing-coverts,

the exterior ones from the bend of the wing down to the primary-

coverts and also the base of the outer webs of the primaries blue
;

inner greater wing-coverts and inner secondaries with grey edges,

stained with yellowish or reddish ; under wing-coverts blue
;

quills

underneath black ; sides of the body tinged with yellowish ; thighs

grey ; central tail-feathers dull blue, the next pair of tail-feathers

blue, brighter on the outer webs and tipped with white, the remaining

tail-feathers light blue tipped with white and with the basal portion

deep blue ; bill horn-colour ; feet brown. Total length 12-5 inches,

wing 5'45, tail 6, bill 0"56, tarsus 0'63.

Hab. Unrecorded, but no doubt Australia.

This species is nearly allied to P. icterotis (Temm.), from which it

differs in being larger and in having the cheeks of a paler yellow, the

feathers of the back edged with red, the rump-feathers and u[)per

tail-coverts edged with greyish olive, and the central tail-feathers blue,

with no green. There are also other minor differences.

The type of this species, formerly in Gould's collection, is now in

the British Museum ; unfortunately it has no original label.

Proc. Zool. Soc— 1891, No. IX. 9
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2. Platycercus erythropeplus, sp. nov. (Plate XII.)

Male ? Head, neck, and lower parts red ; clieeks blue, wbitisb

near the lower mandible ; feathers of the upper part of the back

black with dark red edges, as in P . pennanti (Lath.) ; scapulars black,

edged with pale yellow and tipped with red ; lower back and rump
greenish yellow, each feather edged with red ; the red feathers of the

breast and abdomen with yellow bases ; middle of the abdomen and

flanks yellow, with the edges of the feathers red ; wings as in P.

eximius ; a black patch on the upper wing-coverts ; edge of the wing

and outer wing-coverts blue, the inner median and greater wing-

coverts lilack, with a green longitudinal stripe inside the yellowish

edges
;
primaries and anterior secondaries black, edged with blue

near the base ; inner secondaries black, edged with yellow and green ;

central tail-feathers green, passing into bluish at the tip, the remainder

of the tail-feathers dark blue at the base, passing into light blue on
the median part and white at the tip ; bill whitish horn-colour

;

naked skin round the eyes and leet dusky flesh-colour ; iris black.

Size of P. pennanti.

Female ? Similar to the male, only smaller and with the yellow

colour on the sides of the breast and flanks more extended.

Huh. Australia.

These descriptions are taken from two specimens, apparently male
and female, now living in the Society's Gardens, which were bought
from a dealer, as from S. Australia.

They are intermediate between P. pennanti and P. eximius, and
on examining them one cannot help thinking that they may be
hybrids of the two species mentioned. But as cases of hybridism in

wild birds are very rare, it becomes highly improbable that two
hybrids should have been bought together, so that, I think, I am
justified in considering them as belonging to a new species, interme-

diate, as I have already stated, between P. pennanti and P. eximius.

The following are the leading points of distinction :

—

The red colour of the head and breast is, like that of P. eximius,

a little brighter than in P. pennanti.

The feathers of the upper parts have broad red edges as in

P. pennanti, while the scapulars are edged with pale yellow as in

P. eximius, but tipped with red.

The red colour predominant on the underparts associates the new
species with P. pennanti, but at the same time the yellow bases of

the feathers of the breast and abdomen show a certain degree of

aflinity to P. eximius.

The yellow colour also in the middle of the abdomen and on the

flanks and the two green central tail-feathers, passing into blue at the

tip, betray aflinity with P. eximius.
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3. Oa a second Collection of Birds from the" Province of
Tarapaca, Northern Cliili. By P. L. Sclater, M.A.,
Ph.D., F.R.S., Secretary to the Society.

[Received January 30, 1891.]

(Plate XIII.)

Mr. H. Berlieley James, F.Z.S., has placed in my bands for

determination a second collection of birds from Tarapaca, made for

him by Mr. Ambrose A. Lane in 1890. The series embraces
altogether about 1 50 skins, referable to .53 species. Most of the

Mt^WeSer.

species are, as might have been expected, the same as those obtained
by Mr. C. Rahmer in the same district, of which I gave an account
to the Society in 1886\ But there are 21 species represented in

1 See P. Z. S. 1886, p. Stta.

9*
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the present collection which were not in Mr. Rahmer's series, and

one which is apparently new to science.

It appears from Mr. Lane's letters that he made two excursions

from San Pablo, a station on the Nitrates' Railway, into the Cordil-

leras of Tarapaca, one in January 1890 and the other in March and

April. The principal locahties visited were Pica (alt. 4000 ft.).

Lake Huasco (alt. 12,000), and Sacaya (alt. 10,000), all marked in

the map attached to my paper on the previous collection from the

same district, which I now exhibit (see p. 131).

The only additional information given concerning the Avifauna of

Tarapaca since the publication of my previous communication on

this subject is contained in the short paper on the birds of the Desert

of Atacama and the Province of Tarapaca by Dr. R. A. Philippi,

pubhshed in 'Ornis' for 1888 (' Ornis,' vol. iv. p. 1.55). In this

paper Dr. Pbilippi gives a nominal list of 80 species of birds collected

during a scientific expedition sent by the Chilian Government into

the provinces of Antofagasta and Tarapaca in 1884. The leader of

the expedition was Prof. Friedrich Philippi, and the collector was

Carl Rahmer, who subsequently procured for Mr, James the birds

from Tarapaca which I described in my previous paper. Dr.

Philippi gives 80 species in his hst; but it embraces many species of

Antofagasta and the coast, and does not materially add to our

knowledge of the avifauna of Tarapaca.

On the whole we may say that this new portion of the Chilian

Republic has brought a considerable admixture of Bolivian and

Peruvian species into the Chilian Avifauna, as is shown by the

occurrence in it of such species as the following, which are men-

tioned in this or in my preceding paper, but which were previously

unknown to the list of Chilian birds :

—

1. Turdus chiguanco. 11. Cinclodes bifasciatus.

2. Atticora ciiierea. 12. Colaples rupicola.

3. Conirostrum cinereum. 13. Bolborhynchus orbignesius.

4. Pbrygilus atriceps. 14. Phoenicopterus jamesi.

5. Pbi-\gilus coraeinus. 1.5. Querquedula puua.

6. Xenospingu.s concolor. 1(5. Cbaiu;rpelia cruziana.

7. Cbrysomitris atrata. 17. Fulica gigantea.

8. Centrites nreas. 18. Eecurvirostra andina.

9. Geositta frobeni. 19. Tinamotis pentlaudi.

10. Upucertbia jehkii. 20. Ehea davwmi.

Of these it should be mentioned Phrygilus coi-acimis, Phcenico-

pterus jamesi, and Recurvirostra andina have not yet, so far as I

am aware, been met with outside of Tarapaca and the adjoining new

provinces of Chili, but will almost certainly be found to occur also

in the neighbouring districts of Bolivia.

1. Atticora cinerea (Gm.).

Atticora cinerea, Sharpe, Cat. B. x. p. 184.

Sacava.

This is an addition to the list of Tarapacan birds. Examples of

it were obtainerl by Whitely 9t several localities in the province of

Arequipa, Peru.
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2. CoNiROSTRUM ciNEREUM, d'Orb. et Lafr.

Conirostrum cinereum, Scl. Cat. B. xi. p. 15.

Pica.

Also new to the list, and obtained by Whitely near Arequipa.
See remarks on the range of this species, 'Ibis,' 1880, p. 31.
D'Orbigny met with the original specimens of this i)ird in the
ravines of Tacna, now within the frontiers of Chili.

3. ZOXOTRICHIA PILEATA (MiiH.).

ZonotricJiia pileata, Sharpe, Cat. B. xii. p. Gil.

Pica.

One of the most widely spread birds in South America, also ob-
tained by Whitely near Arequipa, but an addition to the present list.

4. PsEUDocHLORis AUREiVENTRis (Phil, ct Landb.).

Syculis aureiventris, Scl. P. Z. S. 1886, p. 397.
Pseudocldoris aureiventris, Sharpe, Cat. B. xii. p. 777.

Sacaya.

5. Phrygilus atriceps (d'Orb. et Lafr.).

Phrygilus atriceps, Scl. P. Z. S. 188G, p. 397; Sharpe, Cat. B.
xii. p. 786.

Sacaya.

6. Phrygilus coracinus, sp. nov. (Plate XIII.)

Supra obscure niger, uropygii et dorsi inferioris plumis cinereo

mixtis ; alls caudaque nigris, tectricum alarum 7narginibus

angustissimis albis : subtus niger, liypucliondriis in cinereum
trahentibus ; crisso nigra, plumis albo marginatis : rostro fiuvo ;

pedibus rubris : long, tota 7"4 poll. AngL, alee 4-0, caudce 32,
tarsi rO.

Hab. Chiliee prov. Tarapaca.

Obs. Affinis P. frutieeti, sed capite et dorso unicolore nigris

distinguendus.

Two specimens of this bird are in the collection, both obtained at

an Estancia eight leagues from Sacaya, on the 20th March, 1890,
and marked as males. The second specimen is not quite in such full

plumage as the one described, and shows more cinereous colour on
the back and belly.

The species is obviously nearly allied to P. fruticeti, but at once
recognizable by its much blacker coloration.

7. Xenospingus concolor (d'Orb. et Lafr.).

Xenospingus concolor, Sharpe, Cat. B. xii. p. 799.

Five examples of both sexes from Pica.

This remarkable Fringilline bird was discovered by d'Orbigny near
Arica, rather further north. Whitely obtained sj^ecimens of it in

the province of Arequipa (see P. Z. S. 1868, p. 174).
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8. Chrysomitris atrata (d'Orb. et Lafr.).

Chrysomitris atrnta, Scl. P. Z. S. 1886, p. 397 ;
Sharpe, Cat. B.

xii. p. 212.

Sacaya and Lake of Huasco.

9. Agriornis maritima (d'Orb. et Lafr.).

Agriornis maritima, Scl. Cat. B. xiv. p. 6.

Sacava.
. rw. • 3

New'to Tarapaca, but a well-known Chilian species. Obtained

by Rahiner in Antofagasta (' Ornis,' 1888, p. 154).

10. ]MUSCISAXIC0LA ALBIFRONS (Tsch.)-

Muscisaxicola albifruns, Scl. P. Z. S. 188G, p. 397; id. Cat. B.

xiv. p. .54.

Sacaya.

1 1. Muscisaxicola rufitertex, d'Orb. et Lafr.

Muscisaxicola ruficertex, Scl. P. Z. S. 1886, p. 398 ; id. Cat. B.

xiv. p. .18.

San Pablo and Sacaya.

12. Elainea albiceps (d'Orb. et Lafr.).

Elainea albiceps, Scl. Cat. B. xiv. p. 141.

Pica.

Of wide distribution in the Patagonian Subregion, but not in-

cluded in my former list.

13. Geositta frobent, Phil, et Landb.

Geositta cunicularia, Scl. P. Z. S. 1886, p. 398.

Geositta frobeni, Scl. Cat. B. xv. p. 6.

Sacaya.

14. Upucerthia jelskii. Cab.

TJpucerihia jelskii, Scl. Cat. B. xv. ]>. 18.

Sacaya.

This is an addition to the list, but might well be expected to

occur here, as it was obtained by Jelski in Central Peru, and by

Bridges in Bolivia.

15. C1NCL.0DES Fuscus, Vieill.

Ctnclodes fuseus, Si:\. P. Z. S. 18S6, p. 398; id. Cat. B. xv.

p. Ii3.

Sacaya.

16. ClNCLODES bifasciatus, Scl.

Cinclodes bifasciatus, Scl. P. Z. S. 1S86, p. 398 ; id. Cat. B. xv.

p. 25.

Sacava.
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17. Leptasthenura ^githaloides (Kittl.).

Leptasthenura cegithaloides, Scl. P. Z. S. 188C, p. 398 ; id. Cat,

B. XV. p. 35.

Sacaya.

18. SiPTORNIS MODESTA (EytOIl).

Siptornis tnodesta, Scl. Cat. A. B. xv. p. 66.

Sacaya.

This is a well-known Chilian and Argentine species, but new to

the avifauna of Tarapaca.

19. CoLAPTES RUPicoLA, d'Orb. et Lafr.

C'olaptes ritpicola, Harg. Cat. B. xviii. p. 26.

Yrpa, near rjzilugo, 11.4. 90.

A single female, which shows no traces of crimson on the nape,

and therefore, I suppose, belongs to C. rupicola, and not to C. puna

(Ilarg. op. cit. p. 27), if these two species are really different.

20. BOLBORHYNCHUS ORBIGNESIUS (Bp.).

Bollorhynchus orbignesius, Scl. P. Z. S. 1886, p. 399.

Sacaya.

21. Bubo virginianus (Gm.).

Bubo virginianus, Scl. et Huds. Arg. Orn. ii. p. 50.

Vilugo.

22. Speotyto cunicularia.

Speotyto cunicularia, Scl. et Huds. Arg. Orn. ii. p. 52.

Canchosa and Sacaya.

These two Owls are not included in my foruier list, but are both

widely distributed over America.

23. BUTEO ERYTHRONOTUS (King).

Buteo erythronotus, Scl. P. Z. S. 1886, p. 399.

Sacaya and Canchosa.

24. Falco fusco-c^rulescens, Vieill.

Falco fusco-ccerulescens, Scl. et Huds. Arg. Orn, ii. p. 69.

Vilugo.

New to this district, but of wide distribution in South America.

25. MiLVAGo megalopterus (Meyen).

Milvago megalopterus, Scl. P. Z. S. 1886, p. 399.

Sacaya.

26. Ardea egretta (Gm.).

27. Ardea candidissima, Gm.
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28. Nycticorax obscurus, Bp.

Examples of these three Herons from Sacaya.

Ouly A. candidissima was in the former list.

29. Phcenicopterus andinus, Philippi.

Several examples of this Flamingo from the salt-marshes of
Canchosa.

Mr. Lane did not meet with Ph.jamesi (P. Z. S. 188C, p. 399,
pi. xsxTi.), which probably only occurs at still higher altitudes, and
writes that he could obtain no intelligence of it.

I observe that Dr. Philippi includes two Flamingoes in his list

('Ornis,' 1888, p. 160), but calls the second species P. ignipal-

liatus.

SO. Bernicla melanoptera, Eyton.

Sacaya. Adult and young.
"The Andean Goose builds in holes in banks or cliffs. I had

rather a job taking its nest. I lowered myself with a rope, and
hung for nearly an hour and a half before I could get at it. The
wind was so high and the dust so bad I could not see. The nest
and eggs were beyond my reach in a slight hollow ; however, after

some time I raked them out."—A. A. L. in litt.

31. Querquedula cyanoptera (VieilL).

32. QUERQUEDTJLA OXYPTERA (Mcycn).

33. QUERQUEDULA PUNA (Tsch.).

34. Dafila spinicauda (Vieill.).

Examples of these four Ducks from Sacaya.

35. Cham^pelia cruziana (d'Orb.).

Pica.

36. Rallus rhytorhynchus, Vieill.

Rallus rytorhynchus, Scl. et Huds. Arg. Orn. ii. p. 149.

Pica.

This Rail is found in Argentina, Chili, and Patagonia, but is not
in the former list.

37. Gallinula galeata (Licht.).

Sacaya.

38. FuLicA GiGANTEA, Eyd. et Soul.

39. FuLICA ARDESIACA, Tsch.

Examples of these two Coots from Sacaya.

40. Vanellus resplendens (Tsch.).
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41. ^EgIALITIS OCCIDENTALIS, Cab.

Both these Plovers were included in Herr Rahmer's series. Ex-
amples were obtained near Saeaya.

42. Attagis gayi, Less.

A single example of this bird obtained " three leagues south-west

of Saeaya." The species is not in the former list.

43. Thinocorus rumicivorus, Eschsch.

One example from La Noria (2, G. 90). This species is not in

the former list.

44. Thinocorus orbignyanus, Less.

Saeaya, Lake Huasco, and Canchosa. See P. Z. S. 188G, p. 403.

45. Recurvirostra andina, Ph. et Laudb.

Saeaya and Lake of Huasco.

46. Tringa maculata, Yieill.

47. Tringa bairdi, Coues.

48. Totanus flavipes.

49. Gallinago paraguai^ (Vieill.).

Examples of these four Waders from Saeaya. The last was not

in the former list.

.50. Lartjs serranus, Tsch.

Saeaya and Lake of Huasco.

51. Podiceps calipar.^us, Less.

Podiceps calipareeus, Scl. et Huds. Arg. Orn. ii. p. 204 ; Philippi,

Ornis, 1888, p. 160.

A specimen of this Grebe in immature or winter dress from the

Lake of Huasco. Dr. Philippi has recorded its occurrence at

Antofagasta.

52. TiNAMOTIS pentlandi, Vig.

Saeaya and Canchosa.

53. Rhea darwini, Gould.

Bhea darwini, Scl. et Huds. Arg. Orn. ii. p. 219 ; Sclater, P. Z. S.

1890, p. 413 ; Philippi, Ornis, 1888, p. 159.

Mr. Lane's first box contained two young specimens and portions

of an adult of this Rhea. The second box contained an adult male

from Canchosa, obtained February 4, 1890.
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4. On the Pouch aucl Brain of the Male Thylacine.

By Frank E. Beddard, M.A., Prosector to the Society.

[Keceived January 31, 1891].

On the 5th day of February of last year the male Thylacine which

was purchased by the Society in 1884 died. Its death gave ine the

opportunity of noting a few points in the structure wliich have not

been as yet described and figured, or have been only briefly and

incompletely dealt with.

The Pouch.

The specimen being a male, I was greatly surprised to find a

distinct though small pouch, which is shown in the accompanying

drawing (fig. 1, p. 139). On referring, however, to the literature of

the subject, I discovered that the existence of a pouch in the male

Thylacine, although unknown to me, had been previously noted.

SirRichard Owen has thus described ' it :— " In the male Thylacine

the rudimentary marsupium is retained in the form of a broad

triangular depression or shallow inverted fold of the abdominal

integument, from the middle of which the peduncle of the scrotum is

continued."

This account is repeated in the ' Anatomy of Vertebrates ' by

the same author.

Sir Richard Owen refers in his article " Marsupialia " to a paper

by Laurent -, in which the foetus of the male Opossum is stated to

possess a trace of this pouch. There is a description of this

structure ilkistrated by figures in another paper' by the same writer,

to which I have been able to refer. It is there stated that the

male mammary I'oetus of Didelphis virginiana has a pouch as well as

teats, but that tliere are no traces in the adult of either structure.

The figure which Laurent* gives is not at all unHke the drawing

of the Thylacine's pouch which I herewith submit to the Society ;

the scrotum depends from the pouch in a precisely similar way.

M. Laurent did not find the pouch to be present in the other

species of Didelphis which he examined.

A recent paper upon the same subject % but dealing with a large

' Todd's Cyclopedia, Article Marsupialia, vol. iii. p. 328.
- " Reclierches Auatoraiques et Physiologiques sur les Mammiferes jMarsu-

piaus," Annales FraD9. d'Anat. et Phys. ISSil, vol. iii. p. 231. This paper is

called "Extraits de plusieurs meuioires ineeres dans la zoologie du voyage de

la Favorite," &c.
* " Eecherches Anatomiques et Phj-siologiques sur les Maiiimifcres Marsu-

piaux," Mag. de Zool. 1837. This paper is repeated, with the Plales, in the

' Voyage de la Favorite.' 183'J.

^ PI. 2-2. figs. 1, la, lb.

^ O. Katz, " Zur Kenntniss der Bauchdecke und der uiit ihr verkuiipflen

Organe bei den Boutelthiereii," Zeltsclir. wiss. Zoul. i3d. xxx\i. pp. (ll l-tlTO,

pis. xxx\iii., xxxix.
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Fig. 1.

Pouch of young male Thylacine. S, Scrotum.
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variety of diiFerent types, shows that the transitory existence of a

pouch in the young male is quite a common feature among
Marsupials, especially perhaps among the carnivorous forms.

A pouch was found in the young male Dasyurus ursinus up to

the age of four months (its length being at that time 19'8 cm.), and

one occurs in the young Acrobates pygmcea.

A pouch was barely traceable in the young maie Phalangista vulpina,

just visible in a 4"6 cm. long Belideus breviceps, three weeks old.

The adult males of these forms have of course no pouch nor trace of

one.

In Perameles nasuta there was a trace of a pouch discoverable in

the young, but none in Halmaturus thetidis.

The pouch is stated to open backwards in Dasyurus, as Owen says

of Thylacinus and MM. Eydoux and Laurent of Perameles.

It is evident from the paper to which I have referred, that the

existence of a pouch, transitory or otherwise, among the male

Marsupials is not confined to the carnivorous section of the Order,

though apparently more commonly met with and longer persistent

among the members of that section.

As the organ in the male Thylacine has not to my knowledge

been illustrated, I have thought it desirable to have the accom-

panying drawing (p. 139) prepared.

The figure shows the pouch, which was sketched by Mr. Smit

immediately after the death of the animal, and the scrotum con-

taining the testicles, which depends from the interior of the pouch.

The drawing also shows that there is not merely a tract of naked

skin surrounding tlie testes, but a deepish pouch which is over-

hung by the surrounding integument ; the pouch is deepest in

front and gradually gets shallower behind ; it follows therefore that the

pouch is directed backwards as in Perameles. The general outline

of the pouch is oval, or rather pear-shaj)ed, for there is a narrow

continuation of it backwards ; the scrotum supported on a short

stalk depends from the interior of the pouch nearer to the posterior

than to the anterior extremity.

The Brain.

In order to injure the skull as little as possible, the brain was

extracted in two halves, the skull having been sawn through the

median vertical longitudinal plane. The brain was hardened in

alcohol, and had a curious yellow colour not always seen in brains so

prepared ; the brains of a Kangaroo and a Wallaby, which I had
prepared for comparison with that of the Thylacine, were white ; on
the other hand, the brain of a Sloth (also preserved in alcohol)

showed the same brownish-yellow tint.

The total length of the brain, measured from the end of the cere-

bellum to the anterior extremity of the olfactory lobe, was 76 millim.

Greatest length of cerebral hemispheres 48 millim.

Greatest height of cerebral hemispheres 26 millim.

These measurements refer in all cases to the hardened brain.
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The only descriptions of the Thylacine brain with which I am
acquainted are contained in Professor Flower's memoir upon the Mar-
supial brain \ that by Gervais, and that by Sir Richard Owen in the
' Anatomy of Vertebrates.' Prof. Flower figures the internal aspect

of a longitudinal median section as well as a transverse section

through the corpus callosum. His description of the brain is

limited to the following passage in his paper (p. 61(i) :
—

"The large carnivorous Marsupial, the Thylacine {Thijlacinus

Fig. 2.

Right /-/Atr

•^t 5\

Brain of Thylacine, riglit and left halves, a little reduced from
natural size. <S', Sylvian fissure. T, Rhinal fissure.

cynocephalus), so widely separated in external characters from both

the Kangaroo and Wombat, shows the same general peculiarities of

cerebral organization, but attended with a smaller development of the

superior transverse commissure, especially of its anterior part, and

a greater reduction of the thickness of the interventricular septum."

Sir Richard Owen {loc. cit. vol. in. p. 105) remarks that Thylacinus

" has the anterior apex of the heujisphere marked off by a deeper

transverse fissure, extending to the inner surface," and that " there

is a short fissure above the back part of the hippocampal one." He
does not, however, refer to any fuller description of this brain, but

1 " On the CommiBSurcs of the Cerebral Hemispheres of the Marsupialia and

Mouotrem ata as compared with those of the Placental Mammals," Phil. Trans.

1865, pp. 6.j3-651, pis. xxxvi.-xxxviii.
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only to Prof. Flower's paper already cited and to a paper by himself

'

which contains no description or figures of the Thylacine's brain.

Gervais's description " is not taken from the actual brain, but from

a cast of the interior of the skull which is figured ^ from above: he

writes:—"The principal peculiarities |)resented by this cast consist

in the preponderance of the posterior lobule of the hemispheres over

the anterior, and, in consequence of this [leculiarity, in the forward

position of the Sylvian fissure. The anterior lobule is besides more

compressed than in other Marsupials, and we have already seen in

that fact a means of removing Thylacoleo from Thylacimis in classi-

fication. In the last-mentioned form the olfactory lobules are

borne by a strong peduncle and they project notably beyond the an-

terior border of the hemispheres. As regards the hemispheres them-

selves, it appears that they are not without convolutions ; it is easy

to distinguish one around the Sylvian fissure, and there is a marked
transverse depression nearly median, although laterally it tends

towards the posterior boundary. It marks the line of division

between the two lobes, and may be considered as representing the

fissure of Rolando. An anterior depression corresponds to the

crucial sulcus, and there are traces of convolutions in the part which
forms the posterior lobule."

Since the Thylacine is an animal which is getting scarcer, I have

thought that an attempt at a fuller description of the brain than is

to be found in the memoirs cited might be acceptable, particularly

if illustrated sufficiently.

The press of other work unfortunately prevented me from studying

the brain in the fresh condition, which would have been very de-

sirable. Prof. Iliixiey * points out what erroneous conclusions may
be reached by drawing inferences from the pi'eserved brain only.

But I am inclined to think that he has a little exaggerated the

danger which is incurred from this proceeding. Xt any rate I can

find no such alteration in the direction of the fissures in the brain

of a Kangaroo which I sketched before and after preservation in

alcohol. It is noticeable that the brains figured by Prof. Huxley,

in which an alteration is to be observed, are of different sexes, though

of about the same size. With brains prepared as carefully as they are

in my laboratory, the danger of alteration is reduced to a minimum.
In the brain when viewed from above, the cerebral hemispheres, as

in other Marsupials, do not only not overlap the cerebellum, but they

only just reach it ; they come nearer, however, than in the Wallaby
{Hahnaturns bennetti) or in the Koala (Phascolarctos) according to

Mr. W. A. Forbes \ or in the Opossum according to Owen ^ This,

^ " On the Structure of the Brain in Marsupial Animals," Phil. Trans. 1S37,

pp. 87-96, pis. v.-vii.

^ " Memoire sur les Formes Cerebraies propres aux Marsupiaux," IS'cuv. Arch.
Mus. t. v. pp. 22'J-251, pis. xiii., xiv.

^ PI. xiv. fig. 7.

* " On the Brain o( Atcles pcmiscus" P. Z. S. 18('l, pp. 247-260, pi. xxix.

^ "On some points in the Anatomy of the 'Koal& (Phascolarctos cinereus),"

P. Z S. 1881, p. 191, fig. 3.

" Phil. Trans, i. c. pi. v. fig. 6.
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coupled with the divergence of the two hemispheres posteriorly,
leaves the corpora quadrigemina partially exposed. The degree to
which the corpora quadrigemina are exposed is about the same as in

the Kangaroo, but considerably less than in the Wallaby or Opossum,
or for the matter of that in the Eodent Bolichotis, the brain of which
I propose to describe later.

The cerebral hemispheres are not greatly convoluted. Judging
from Owen's figures of the Opossum and i\\& Dasyurus ursinus, there
is a progressive complication of the folds in passing from the
smaller to the larger forms, such as is often seen among mammals

;

the Thylacine, which is the largest animal, has the greatest develop-
ment of furrows of the three. Nevertheless the brain of this Mar-
supial is much smoother than that of a Kangaroo of about the same
size. Sir Richard Owen's figure of the Dasyure's brain ' is a little

indistinct; I am not therefore able to compare it with the Thylacine
very accurately. As compared with the Kangaroo", the sulci are
less numerous and often shallower.

In the Kangaroo's brain the Sylvian fissure is deep and the con-
volutions are arranged in a series of arches round and above this

fissure, as in the Carnivora ; the " arched " arrangement is perhaps
not so plain as in the Carnivora, and there are only two arches. In
the Thylacine such an arrangement of the gyri could not be made
out, the principal furrows passing obliquely so as to divide the brain
into three unequal segments. The furrow separating the hemispheres
proper from the olfactory portion (the hippocampal gyrus) is well
marked, and as usual is bent upwards at about the middle of its

course, but the angle formed is not so acute as in Macropus. From
the highest point of this bend arises the Sylvian fissure {S, fig. 2,

p. 141), which passes nearly vertically upwards and is about half an
inch in length. On one side of the brain the Sylvian fissure could
be followed as a very shallow groove into the posterior of the two
principal sulci.

On a dorsal view the hemispheres are seen to be divided into

three unequally sized areas by two furrows running obliquely and
approximately parallel to each other. The posterior fissure reaches
the middle line of the brain 29 mm. in front of its posterior

boundary, i.e. 19 mm. behind anterior boundary of hemispheres.
On the left side of the brain this fissure runs parallel with the rhinal

fissure; the commencement only is shown in Gervais's figure: near
to its posterior termination it gives off a short descending fissure

which does not reach the rhinal fissure, but stops short about a

^ Loc. cit. pi. V. fig. 5.

2 I follow Owen's figure (Phil. Traus. 1837, pi. v. fig. 4, and pi. vi. fig. 1),
which, except for .some slight dilFereuces, probably iudividual, agrees with a
brain in my possession. Gervais's figure of the brain of a " Kangurou geant "

{loc. cit. pi. 13. fig. 1), which I take to be the same species, is that of a larger
individual (?) and is more convoluted, and the convolutions are a little different

;

but the cast which he figures is like the brain before me. Sir W. Turner's figure
(" The Convolution of the Brain ; A Study in Comparative Anatomy," Journ.
Anat. Pbys., Oct. 1890, p. 118. fig. 11) of Macropus major is nearly identical with
the brain I have examined.
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quarter of an inch in front of it. On the right hemisphere this

fissure is slightly different, as will be seen from a comparison of

figs. 2 and 3, and the indentations on the posterior lobe are a little

better marked.

The second furrow is continuous with the rhinal furrow just in

front of the Sylvian fissure ; its course is much the same on both

sides of the body. The anterior lobe of the brain cut off by this

fissure is U-shaped, a longitudinally running furrow nearly dividing

it into two.

Sir William Turner ^ remarks that " the configuratiou of the

brain and the pattern of the convolutions have followed in each order

a process of evolution characteristic of the order, the arrangement of

the conTolutions does not follow the same plan in the various orders.

Hence, in the comparison of the brains of mammals with each other,

diversities often are recognized which make it impossible to determine

the presence of precisely homologous fissures and convolutions in the

whole series of the Gyrencephala."

It appears to me that this statement might also be extended in

the case of the Marsupials to a single order ; it is extremely

difficult to compare the convolutions of the brain of Thylacinus with

those of the brain of Macropus.

The points which they have in common are:—(I) The strongly

marked and continuous rhinal fissure ; but this is found in most

mammals. (2) The separation of an anterior lobe {cf. fig. 2, p. 141)

by a transverse fissure ; such a lobe is not for example to be seen in

the brain of Dolichotis, nor is it of course to be seen in the

" lissencephalous " Koala &c. Judging from Gerrais's figures this

lobe was particularly conspicuous in the extinct Thylacoleo.

M. Gervais's observations upon the cast of the brain of this latter

Marsupial are of particular interest in relation to a well-known

controversy. I may remark, however, that the brain of Thylacoleo

appears to have differed from those of the Wombat and Kangaroo

no less than from that of the Thylacine by the outivard direction

of the longitudinal furrow dividing the anterior lobe. However,

in Halmaturus bennetti the furrows in question are intermediate

between the two extremes, being straight. It appears to me that

Halmaturus and Hypsiprymnus come much nearer to Thylacoleo

than the Wombat does in the form of their cerebral convolutions.

M. Gervais himself considers that the Wombat is the closest ally

of Thylacoleo in these points of structure. (3) In common with

many other lower mammals, the lobus hippocampi is not marked by

furrows, and is not covered by an extension downwards of the

palHum. Finally, of course, there are the important differences in

the commissures.

With the exception of the Sylvian fissure and the sulcus which

divides off the anterior lobe of the brain and the rhinal furrow, it

seems to me to be very difl[icult to compare the furrows and

convolutions of Thylacimts with those of the Diprotodont Marsupials.

The Sylvian fissure is directed at first slightly forwards, and then

' Loo. cit. p. 152.
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bends back. In the Kangaroo and Wallaby it is directed backwards,
and apparently also in the Koala.
The fissure which separates the anterior lobe of the cerebellum

is directed forwards in the Thylacine \ but is nearly vertical in the
Kangaroo and "Wallaby, though with a decidedly forward inclination.

I do not feel able at present to identify any of the remaining fissures

of the Thylacine's brain with those of the Kangaroo.

With regard to the other TJscera, I have not much to add to Prof.
Cunningham's ^ excellent account ; I may remark, however, that
one of the papillary muscles connected with the right auriculo-ven-
tricular valve is attached to the free wall of the ventricle. I call

attention to this point since Mr. Hatchett-Jackson^ has particularly
mentioned as a characteristic of the Marsupials that all these muscle's
arise from the septal part of the ventricular wall. I have preserved
a record of the immber and arrangement of the papillary muscles in

order to compare them with those of other Marsupials. I do not,
however, think that a description would serve much purpose until I

am in the position to describe a large series of specimens ; the varia-
tion in these muscles from individual to individual needs to be first

discounted.

February 17, 1891.

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair.

Mr, Edward Gerrard, Jr., exhibited a very fine head of a Koodoo
Antelope (Strepsiceros kudu). The specimen had been shot by Mr.
F. C. Selous, near the River Macloutsie, Khama's Country, South
Africa, on May 23rd, 1890. The length of the horns was 3 ft. 9| in.

on one side, and 3 ft. 9 in. on the other, measured in a straight
line from the base to the extremity.

Mr. T. D. A. Cockerell exhibited some abnormal specimens of
Glausilia rugosa, Drap. (C. bidentata, Strom), and made the follow-
ing remarks :

—

Tlie specimens exhibited were all found in the same place, at the
base of a wall, at Isleworth, Middlesex, on Feb. 15th. The specimen
with the two apertures (figs. 1, 2, p. 146) shows a curious result of
a fracture of part of the body-whorl behind the original mouth of the

1 The importance of tbis furrow is shown by tlie fact that it is the most
prominent one next to the rhinal fissure in the Oijossum. See Appendix to
Dr. Elliott Coues's paper "On the Osteology and Myology of Bidelphys vir-
giniana," Mem. Bost. Soc. Nat. Hist. 1872, by Dr. Wyman, where a figure will
be found.

^ In Zool. Chall. Exp. vol. v.

' Forms of Animal Life, 2nd ed. p. 369.

Proc. Zool. Soc— 1891, No. X. 10
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shell, which remains uninjured. Instead of merely repairing the

wall of the shell, the animal has constructed a new aperture, which,

although not so perfectly formed as the first one, still has the

lamellae and general structure of the normal mouth. xV similar

monstrosity is figured by Moquin-Tandon, Hist. Nat. Moll. France,

pi. xxiv. fig. 19.

The other two specimens (fig. 3) are noticeable because, although

from the same place, they differ so much in size, form of the aperture.

b
"

Fig. 2.

X2

h a

Fig. 3.

A B

Specimens of Clausilia nigosa from Isleworth, Middlesex.

Figs. 1, 2. Specimen with two apertures, the new one having been formed after

a fracture of part of the body-whorl.

Fig. 3. Specimens having different characters, A being fully developed, and B
probably stunted by an algoid growth.—A. Nearly symmetrically

pyriform aperture of clean specimen, 12 millim. long; B. Non-
syiiimetrically pyriform aperture of specimen coated with alga,

and 10 millim. long.

and general structure that they look almost like examples of different

species. It will be noticed that the larger specimen, 12 millim. Ion?,

with the nearly symmetrically pyriform aperture, is clean ; while the

smaller one, 10 millim. long, with the asymmetrically pyriform aper-

ture, is coated with an algoid growth, which was green and conspi-

cuous when the shell was found. Possibly this affords us a clue to

the reason of the differences between the shells. Messrs. Bornet and

Flahault (Bull. Soc. Bot. France, 1890) have been investigating

certain parasitic algse which live in shells, and, penetrating under the

e[)idcrmis, destroy the hard structures by degrees. Tiiis has been

observed in marine and freshwater shelLs, and is very possibly one
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cause of that very common condition among the latter known as

decollation. Is it not therefore possible that something of the kind

may occur in the case of those small examples of Clausilia rugosa

one often finds coated with a green algoid growth 1 The destruction

caused by the alga would seem in this case to be of a very gradual

character, not preventing the growth of the shell, but tending to

make it small and on the whole less well-formed.

If this explanation is correct, the pecuUarities of these small

forms are clearlv somatogenic, and it would be a matter of interest

to ascertain whether they are in any degree inherited.

The species here called Clausilia ruyosa has been dividc-d by some
authors into two or more, and the characters given for the supposed

distinct species are often such as we have just noted above. Moquin-
Tandon (18.55) described C. perversa, which somewhat resembles

our small form, and C. nigricans, which in the form of the aperture

is like our larger one. Westerlund (18S4) gave C. hidentata, Strom,

10 millim. Ions;, and C. rugosa, Drap., 12 millim. long; and these

are just the respective dimensions of our two forms.

It thus appears that, although these specimens do not prove the

specific identity of these and other segregates from C. rugosa, they

show that some of the characters relied upon to distinguish them
are probably of no specific importance.

Mr, Boulenger exhibited the renewed left pectoral limb of a

Protopterus annectens, living in the Society's Gardens, and made
the following remarks :

—

A few days ago Miss Catherine Hopley kindly informed me that

one of the Protopteri now living in the Society's Gardens, after

having had its left pectoral limb nibbled off by one of its companions

about three months ago (as she had been informed by the keeper of

the Reptile-house), had reproduced the said limb in a trifid condition.

Fearing that so interesting an object might be lost by being again

bitten off, I removed the reproduced trifid portion of the limb, which

I now exhibit.

The limb was bitten off about two-thirds of an inch from its base,

and on being regenerated presented, in addition to the prolongation

of the longitudinal axis with its series of mesomeres, two preaxial or

dorsal branches, similar to, but shorter and more slender than, the

axial ; these additional branches are, like the axial, divided into

cartilaginous segments, comparable to the para;reres of the Cera-

todus-Ywah. My friend Prof. Howes, who has kindly made a prepa-

ration of the specimen, has ascertained that the supplementary rays

are fused together at the base by their proximal segments.

A few years ago Albrecht ^ described and figured a Protopterus

with a bifid right fore limb, remarking that its condition might be

regarded as giving support to Goette's and Wiedersheim's theory of

the evolution of the pentadactyle limb. The specimen now noticed

> SitzuTigsb. Ak. Berl. 1886, p. ai'), pi. vi.

10*
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is therefore interesting as invalidating such an interpretation, as well

as the morphological significance attached by Albrecht to his

specimen, the bifid limb of which, 1 have no doubt, was likewise

produced by regeneration. Whether the case now noticed is one of

reversion, as 1 have noticed in the scaling of the reproduced tails

of Lizards, or merely comparable to the bifid or trifid tails of the

same Reptiles, is a point on which I will refrain from expressing an

opinion.

Mr. Boulenger also exliibited young specimens and eggs of a

South-African Siluroid fish, GaJeichthys feliceps, which had been

sent to him by Mr. J. M. Leshe, of Port Elizabeth, with the infor-

mation that the ova had been obtained from the mouth of the

adult fish. The fact that in the genera Arius and Osteogeniosus the

male takes charge of the eggs in this manner was well known, but

Mr. Leslie's observation was of importance as adding a third, though

closely allied, genus to the list of the Siluroids which thus protect

their offspring. According to Mr. Leslie, the number of eggs in one

fish's mouth was about thirty, each of which measures about six lines

in diameter.

The following papers were read :

—

1. On the Probable Existence of a Jacobson's Organ among
the Crocodilia ; with Observations upon the Skeleton of

that Organ in the Mammalia, and upon the Basi-Man-

dibular Elements in the Vertebrata. By G. B. Howes,

F.Z.S., F.L.S., Assistant Professor of Zoology, Royal

College of Science, London.

[Eeceived February 17, 1891.]

(Plate XIV.)

I. The Black Caiman (Caiman iiiger), of Inter-Tropical America,

is, with the exception of Tomistoma, the only Emydosaurian living in

which the vomers are fr"eely intercalated between the bones of the

palato-maxillary series. In Tomistoma they are so disposed as to

he visible from beneath over a short and constricted area between the

})osterior ends of the palatines, as was first shown by Miiller and

Schlegel '. In Caiman niger they are, unlike those of all other Croco-

<lilia, prolonged forwards into the premaxillo-maxillary region, and
their inflated free ends (wo.'", Plate XIV. fig. 7) occupy a wide inter-

' Cf. Huxley, Journ. Linn. Soc. Lond., Zool. vol. iv. pp. 17, 19 (1860). For
synonymy see Boulenger's Brit. Mus. Cat. of ChelonianB, Ehynchocephalians,
and Crocodiles, 1889, p. 276.
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space between the premaxillo-maxillary sutures (s.m.), to be referred

to in full later on. This remarkable departure from the Crocodilian

type of structure was first described by Owen ' ; Huxley redescribed

it seven years later " ; and both writers referred it to the one isolated

species named. Gray, with that mischievous originality for which he
was so notorious, gave the character ^ as diagnostic of the genus
Jacare, and his error has been transcribed by Lydekker in the
' Palaaontologia Iiidica' ^. it remained for Boulenger to rectify

matters ; and in having done sn, to show ' that the feature remains

distinctive of the species (C. niyer) in whicii it was originally de-

scribed, and of none other.

The leading fact that the vomers of Caiman yiiger are, at their

point of intercalation between the premaxillo-maxillary bones, inflated

and bullate (uo."', fig. 2) was apparently known to Owen {loc. cit.)
;

and a detailed account of the general relationships of these bones

has been given by Huxley ". Their remarkable characters, however,

have neither received that attention which they deserve, nor have

attempts been thus far made to decipher their meaning. It is

precisely this gap in our knowledge which, thanks to some specimens

generously placed at my disposal by Prof. Huxley, I would now
attempt to fill.

The vomers of the short-snouted Crocodilia in ordinary {vo.', fig. 1)

usually commence to taper anteriorly at a point more or less verti-

cally disposed above the maxillo-palatine suture {s.vip.). There is

much variation individually and with age in respect to the exact

position of the point referred to ; but while it generally lies behind

the suture named, it may more rarely be situated in front of it (ex.

Alligator mississippiensis, fig. 4). From this point forwards, each

vom.er rapidly tapers and disappears on the upper surface of the

palatine process of its corresponding maxilla (?«.r.), and wiih that it

may become early ankylosed (ex. Crocodilus niloticus). In Caiman
niger, however, the vomers {vo.' , fig. 2) pass on to the middle

maxillary region (/. e. beyond that point at which these bones

ordinarily cease altogether in other f/rocodilia) before they coinm.ence

to taper ; instead of dwindling away to a pointed extremity, they

descend, becoming bullate as they do so, and, thrusting them-

seh'es between the maxillary bones, terminate as aforesaid within

the palatal region. These expanded intercalary extremities of the

vomers (vu.'", fig. 2) may be appropriately termed their palatine lobes.

The Crocodilia and Hattsria are exceptional among living Reptilia

in that their " pterygoid bones send forward median processes which

separate the palatines and reach the vomers " '

: an essentially similar

condition appears to be realized in some Chelonia by the backward

' Cat. Ost. Ser. E. CoU. of Surgeons, vol. i. p. 166 (1853).
^ I^oc. cit. p. 4.

^ Brit. Mu8. Oat. Shield Eept. ii. p. 2.5 (1872).
* Vol. X. (iii.) p. 210 (1885).
° Loc. cit. p. 293.
' Loc. cit. pp. 4-5.
• Huxley, Quart. Journ. Geol. Soc. vol. xxxi. p. 426 (1875).



150 PROF. G. B. HOwi;s ON jacobson's [Feb. 1",

prolongation of the vomer ^ The pterygoids of the Crocodilia {pt.,

fig. 2) unite befoie reaching the vomers to form a gutter-hke bed for

reception of the free edge of tiie septum nasi {cf. fig. 5), in a manner

repetitional of that of the Mammalian vomer. Tiiey furnish, as is

well known, the median longitudinal partition for the narial pharynx

(marked j3#. in fig. 1), anil the rostrum formed by their union bifur-

cates autero-dorsally to give attachment to the vomers, while antero-

ventrally it tapers off into a delicate spur (* of fig. 1) which enters

the palatines from behind, and may be traced forwards through their

substance to the region of the maxillo-palatine suture (s.mp.).

Settiug this spur aside, the point of termination anteriorly of the

pterygoid rostrum (pt., fig. 1) is usually coincident with that of

the post-palatine foramen {f.pl."). In Caiman niyer (fig. 1 ) it lies

well in front of this ; and, as the vomer in that animal extends for-

wards to an unusual degree, it might appear that there is, so to speak,

a sympathy or correlation of growth between the two bones. Indica-

tions of such a correlation are forthcoming on comparison of a series

of skulls, but examination of a larger number is needed before more

can be said upon this point. Another and perhaps more significant

feature arrested my attention, while comparing a series of longitudinal

sections of skulls of Crocodilus pahisti-is and Alligator mississippiensis

of different ages—viz. that the vomer reaches fartiiest forwards in

the younger individuals, and tliat, whereas in the adult Crocodilus

pahistris the point of anterior termination of the pterygoid rostrum

(pt., fig. 1) closely approximates, as has been said (supixt), to that

of the j)0=t-palatine foramen ifpi.'), in the young (half-grown)

individual it lies well in front of it. In other words, there is evidence

to show that during the early post-embryonic life of the Crocodile

the vomers and pterygoids grow less rapidly than the adjacent bony

parts, and become, as it were, shortened up.

II. Having adduced reason to believe that the Crocodilian vomer

in all probability undergoes, in ordinary, a process o( shortening up

during early life, the question naturally presents itself whether the

differences between the vomer of Caiman niger and the other

short-nosed Crocodilia might not be expressive of degrtes of abbre-

viation of that bone from before backwards; audit so, whether that

which 1 have here termed its palatine lobe (above, p. 149) may not

represent something which the remaining Crocodilia have lost. I

have already shown that, among those forms examined by myself,

Alliyator mississippiensis approximates most nearly to Caiman niger

in tlie forward prolongation of its vomer ; and, with this fact in

mind, I naturally turned to the former animal as most likely to

yield traces of the missing parts. In this I was not disappointed,

as the sequel will show ; and my investigation has brought to light

gome facts of unexpected interest.

Upon first comparison of the skulls of Caiman niger and Alligator

* Cf. Bouleuger, op. cit. pp. 2, 17.
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miss/ssippiensis (figs. 1 and 2), the buiiate cavity of the vomer of the

former (vo,'") might appear to lie within the area of, and indeed to be

represented by, the anterior divisions of the maxillary sinus of the

latter (sn.). The distinctness in the Caiman of the two bones

named shows, firstly that this cannot be the case, and secondly

that the extension of the maxilla of AUirjator mississipiensis into the

region of the palatine lobe of the vomer of Caiman niger must have

been one of the changes resulting from the loss of the latter, should

that have been brought about as supposed.

The preniaxillo-maxillary sutures of the adult Alligator mississip-

piensis meet at all points, and the two pairs of bones form a con-

joint and complete osseous roof to tLe mouth. It has, however,

iiitherto escaped notice that matters may be otherwise in the young of

this species, for the sutures in question may be, in them, interrupted

by a cou))le of rounded fenestrae (fig. 6, f. pi.') having the cus-

tumary relationships of the prepalatine foramina of other Amniota.

On cutting away, from above, the greater puition of the olfactory

organ, and then carefully dissecting off the mucous membrane and

cartilaginous floor' of the same in the largest juvenile o( Alligator

mississippiensis which 1 have examined (total length 1 12 centiin.),

I was surprised to find a couple of small sacs {jc. 1, fig. 4) lying

within the embrace of the prepalatine foramina. Each is a firm and
resistant structure, invested in a fibro-cartilaginous wall, and con-

taining a soft (? vascular) lining. I have been unable to trace any

connection either between the capsules of these sacs and the car-

tilaginous alae of the olfactory wall, or between their central cavities

and those of either the mouth or the nose. So far as I have been

able to examine them, they appear to be to all intents and purposes

closed vesicles, vestigial in nature. That they correspond in position

"ith at least the anterior extremities of, and must he looked upon
as directly related to, the bullate palatine lobes of the vomers of

Caiman niger, I hold it to be sufficiently clear ; and it remains now
to seek the clue to the remaining portions of the latter bones.

On laying bare the nasal organ of any Crocodile from the side, it

will generally be found, on removing the mucous membrane, that

the anterior truncated extremity of the vomer is buried in a more or

less powerful ligament {Ig., fig. 4) which runs forwards towards the

preuiaxillary region. Among those genera and species which I have

examined, this ligament is most powerful in Osteolcemus tetraspis

of W. Africa; in my specimen of that animal it assumes the form

of an upturned fold or keel, which, as viewed from the side, continues

forwards as it were the body of the vomer, instead of the more

general one of a cord-hke structure continuous with its tapering

extremity. This vomerine ligament (Jg.,
fig. 4), as already stated,

may be traced forwards into the premaxillary region ; its fibres

usually there blend with those of the premaxillo-maxillary peri-

osteum, and when (as for ex. in Crocodilus palustris, fig. 1) a

"palatine process" of the premaxilla (p.p.) is present, they may
be traced to an insertion into that. In the young Alligator missis-

' A portion of this is represented in situ at ns.f. in fig. 4.
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sippiensis, in whicli I found the arese of the pre-palatine foramina

to be occupied by the two small sacs before mentioned (jc. 1, fig. 4),

the fibres of these vomerine ligaments could be traced to a connection

with both the membranous expansions closing the former and the

fibro-cartilaginous walls of the latter. The established doctrines of

morphology and the rules of precedent alike allow us to regard

these ligaments as the equivalents of the " missing parts," and to look

upon them and the sacs of the prepalatine foramina as the vestigial

remains of the palatine lobes of the vomers of Caiman nujer with

their associated structures.

I have unfortunately been unable to obtain the head of a Caiman

niger in spirit ; but inasmuch as in a small C. sclerops of 125 centim.

'

I have found pre-palatine foramina to be present in a form identical

with ihatofAlligator mississipjiiensis, the conclusion formulated above

receives additional support. I find the pre-palatine foramina to be

present in most, but not all, of the skulls of Alligator mississippiensia

which I have examined smaller than the one afore dealt with in

detail (total length 112 centim.) ; while in the skulls of two adults

preserved in the Natural History Museum, which Mr. Boulenger

has kindly afforded me an opportunity of examining, I find (on the

left side of the one and the right side of the other) an insignificant

perforation which may perhaps be a last vestige of the prepalatine

foramen (?), but this is doubtful. It is clear, from all, that the

structures possessed by my specimen here figured (figs. 5 and 6)

when present must disappear with advancing age ; and it has yet

to be ascertained if their like is not to be found in other allied genera

and species.

III. The only structure with which it is possiljle to homologize a

cartilaginous sac in intimate relationship with the prepalatine fora-

men of a Keptile is the Organ of Jacobson. This has of late years

received an exceptional amount of attention, Leydig has described
^

its general features and relationships in certain Lacertilia, in that

masterly manner so peculiarly his own. Its more detailed characters

and origin have been incidentally dealt with by Born, in the course

of a series of lengthy monographs ^ devoted to a comparative study

of the nasal chamber and its ducts ; while Solger, "Wright, and others
''

have furnished details about it in certain reptilian forms. Concerning

the Crucodilia, its absence is everywhere proclaimed ; and Beard,

who has most recently investigated the facts of its early develop-

ment, specially states ' that he " searched for it in Chelonians and
in embryo Crocodiles, hut in vain."

All recent inquiry has rendered it more and more clear that the

' Tail broken ; measurement taken to posterior extremity of cloaoal orifice.

^ Die in Deutschld. lebend. Arten d. Saurier. Tiibingen, 1872, pp. 96-99.
^ Morph. Jahrb. Bd. ii. bis, viii. (1877-1883).
* For a full bibliograpliy with detailed references, see Beard in Zoolog.

Jabrb. Bd. iii. pp. 778-780 (1889).
° Loc. cif. p. 772.
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essential functional constituent of Jacobson's organ is to be regarded
" as a highly specialized portion of the olfactory epithelium " '.

As it exists among Reptiles it may be defined as a distinct sac lying

(on each side) immediately beneath the anterior portion of the nasal

chamber, and communicating with the mouth-cavity by means of a

delicate duct, which arises posteriorly and passes obliquely down-
wards and forwards, immediately external to the vomer, to reach its

anterior extremity '. Examination of any ordinary Lizard will show
that the organ itself lies immediately above and to the outer side of

the vomer, and that the point of communication between its duct

and the mouth lies within the embrace and at the anterior end of

a fold of mucous membrane common to it and the posterior nostril.

Jacobson's organ, as is well known, attains its greatest differ-

entiation among Mammals. Its more minute structure has been

worked out by Klein ', Harvey *, and others ; and a more general

communication upon it has been recently published by Herzfeld °, in

which a classification has been attempted, in accordance with the

presence or absence of naso-palatine canals and with other leading

features described. This organ lies, in Mammals, witliin the embrace

of a cartilaginous sheath {jc, fig. 3) derivative of a downgrowth
(m5.") of the alary cartilage of the nose {ns."), and it is in communi-
cation with the olfactory chamber by a wide orifice {e.j.) which
overlies the naso-palatine (Stenson's) canal (c.«.). The main body
of the organ of each side, with its surrounding cartilage, is supported

upon a scroll-shaped prolongation of the premaxiila (p.m.) usually

termed its palatine process {p-p-) This passes back and at the

posterior extremity of the entire organ meets a special lobe of

the vomer {vo.'") : between the latter bone and the supporting

apparatus of the Jacobson's organ there is invariably an intimate

relationship.

Comparison of the Mammal (fig. 3) with the CrocodiHan Caiman
niyer (fig. 2) shows that there is a fundamental similarity in position

between the so-called "palatine process" of the premaxiila in the

former (p-p.), and that which I have herein termed the palatine lobe

of the vomer in the latter (vo.'"). Albrecht", Sutton ^ and Parker*

have directed attention to the fact that the so-called " palatine

process "of the Mammalia may be distinct in origin from the body

of the premaxiila with which it ankyloses. I have long been

suspicious of a similarly distinct origin of the same for the Common
Rabbit (Lepus cuniculus) here figured ; and my pupil, Mr. R. H.
Burne, who, at my request, has looked into the matter, has shown
me that such is the case in embryos measuring 8 ceutim. in length.

Parker has described the vomer of certain Edentata, hisectivora,

^ Eamsay Wright, Zoolog. Anzeiger, 1883, p. 393.
^ Cf. Lejdig, op. cit. pp. 96, 99, and pi. viii.

^ Quart. Journ. Micr. Sci. n. s. vol. xxi. pp. 219 & 549 (1881).
* Ibid. vol. xsii. p. .50 (1882).
5 Zoolog. Jahrb. Bd. iii. p. 5.51 (1889).
"^ Corresp. deutsch. anthrop. Gesellsch. Miinchen, 1883, no. 11, p. 170.
^ P. Z. S. 188i p. 5(56.

« PJiil. Tr. pt. i. 1885, pp. 1-275.
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and Maisujjialia as coiitiisting, in the young nninial, of a series of

distinct elements, for the most p.irt paired, which he asserted ' may
be (Cuscus) as many as ten in number. Sutton, (oUowing in the

same wake, has proposed to hnmologize the " preprdatine" centre of

ttie mammalian maxilla with the vomer of the Ichthyopsida, and to

interpret the vomer of the former as the parasplienoid of the latter.

He relies chiefly upon discoveries of Albvecht's, wljich have been

shown by Sir W. Turner " to he of exclusively pathological interest

;

and, even were this not f-o, the sul)&equent researches of Parker are,

in themselves, sufficient to show that iiis conclusions will not stand

the test of further inquiry {cf. infra). The joint observations of

these three observers, however, testify to a feeling of doubt as to the

exact homologies of those bone, lying about the base of the septum
nasi and its immediately adjacent struct res.

The vomer of the Ichthyopsida and loiver Amniota, be it paired or

single, is invariablj' a non-iepetitional bone lying iuiniediatelv behind

the piemaxilla ; and there is considerable evidence to show that the
appaiently " single vomer " of some of tbese animals really represents

the pair so often present, in a confluent condition. When, m accom-
modation to the enlarging olfactory organ and the posterior nares, this

bone becomes shifted backwards or laterally expanded, its anterior

extremity generally remains true to its relationship with the pre-

maxilia. It is necessary to stand firmly upon these facts in dealing

with the question now in hand.

Parker's observations show, among other things, that there is no
constancy of position and extent of the apparently single portion of

the vomer of young mammals. They thereby completely undermine
the older concei)tion of that bone, based upon analogy to the adult

man, which regarded it as a median element. They suggest, with

much forcibility, that we may the more reasonably look upon the

mammalian vomer in all its variations as morphologically paired,

and that the argument deduced above from the study of the vomers

of tlie Ichthyopsida and lower Amuiota may apply throughout.

With this Sutton's second conclusion above cited must remain

in abeyance.

Chief among the supernumerary elements which Parker has de-

scribed as giving origin to the Mammalian vomers, together with the

palatine processes of the premaxillse, are certain bilaterally sym-
metrical ossicles to which he applies the terms " anterior " and
"posterior paired vomeis." Critical examination of his mono-
graph will show thai he has in all probability described the same
elements in some embryos as " posterior paired voiners," and in

others as " ethmo-turbinals; " and further investigation must show
whether he has, as I believe, or has not confused the two with each

other, if with nothing else. Concerning his " anterior paired vomers,"

however, there is less, if any, room for doubt. He has shown that

these, together with the " palatine processes " of the premaxillae, may
arise early, before the lull differentiation of the bodies of the pre-

' Loc. cit. pp. 270-271.
= Jouru. Anat. & Pliys. vol. xix. p. 198 (1885).
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inaxillse is effected. He asserts that in some of the forms he
examined he rtgarded the anterior paired vomers as the sole repre-

sentatives of the palatine processes of the premaxillae. In describing

some embryos, his language is only to be so construed as to show
that he regarded the latter as representing {Erinaceus, p. 149, Talpa,

p. 179, Galeopithecus, p. 253) a fusion of true palatine spurs of

the piemaxillse with his anterior paired vomers so often alluded to.

In having declared that in the Mole tlie " anterinr paired vomers . . .

are slightly separated from the palatine processes of the jire-

maxillaries " [loc. cit. p. 106), that in the same animal the " antero-

lateral vomers . . . have a very temporary and doubtful existence

independent of these processes of the premaxillaries "
(p. 179), and

that while the palatine processes of the premaxillaries of the Shrew
in having " no separate antero-lateral vomer attached to them " have
" the same deficiency " as the Mole (p. 200), he has both involved

himself in a contradiction and shown that he was unable to draw a

sharp distinction between the palatine processes of the premaxillae

and his anterior paired (or lateral) vomers. The salient conclusions

which arise out of Parker's investigation are (a) that we can no
longer regard those structures ordinarily described among mammals
as " palatine processes of the premaxillae " as throughout homolo-
gous ; and (/3) that the latter are, in a number of cases, no parts of

the premaxillae at all, but rather referable to the vomerine category.

In his discovery of the complex nature of the (non-pathological)

premaxilla of mammals Parker is at one with Albrecht, who has

shown that there is reason for regarding the premaxillae of the adult

Ornithorhynchus as a combination of distinct elements \
All those mammals for which Parker has recorded the presence

of " anterior paired vomers " are long-nosed ^. Comparison of the

skulls of the adults with those of the young, as figured by him,

will show that while the bones in question may in some cases

pass over to the true vomers, they more generally remain exclusively

related to Jacobson's organ, which they ensheath in the form of the

so-called premaxillary palatine processes, and their products of

fusion and metamorphosis lie, for the most part, within the area of

the latter as ordinarily described—occupy, that is to say, that of the

palatine lobe of Caiman niger (yo.'" , fig. 2), in which the present

inquiry finds its focus. Putting all togetlier, nothing is clearer than

that the vomers and palatine processes of the premaxillaries, which
have heen, I take it, sufficiently shown to be serial elements of a

common category, lie collectively within the area of the vomers of

the lower Amniota on one hand, and of the Crocodilian Caiman niger

on the other. Collating these facts with those before recapitulated

concerning the non-duplication and fundamental relationships of the

vomers in the lower Vertebrata, we may most reasonably conclude

that the hones referred to as anterior paired vomers and palatine

processes have "become separate hy absorption" (most probably

' Auat. Schriften., Hamburg & Leipzig, Op. 31, 1883.
^ Ccntetes, Ci/cMlmrua, Ermaceus, Galeopithecus, Manis, Ort/cteropus, Bhyn-

chon/on, Sore.r, Talpa. Taticsia.
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under elongation of the snout, with its accompanying specialization)

in the manner suggested by Parker himself for the " inter-palatines
"

of Tarsipes^.

IV. The foregoing considerations justify us in regarding the

palatine process of the mammalian premaxilia, which, be it

remembered, enshealhs the organ of Jacobson, and the palatine lobe

of the vomer of Caiman niger as, at least provisional!}', one and the

same element ; and it is necessary now to turn to the latter, by way
of inquiring how tar its inner capsule may or may not be found to

agree with that of the organ named.

There can be now no doubt that that structure so:iietimes referred

to in the Amphibia as an organ of Jacobson is a maxillary sinus,

non-homologous with the Jacobson's organ of the higher Ver-

tebrata. The latter exists, in that which the known facts of de-

velopment show to be most nearly its original form, among the

Laceitilia. Its general relationships in these animals have been

already described (above, p. 153). That the naso-palatine canal of

the quadrupedal mammals (c.s., tig. 3) is the representative of the

closed duct of the Lizards can hardly be doubted, on comparison of

the two types ; it has been shown by Herzfeld to be regularly

absent in some mammals, while the aperture of communication

between the body of Jacobson's organ and the floor of the nasal

chamber {a.j.', fig. 3), met with in most mammals, is unrepresented in

reptiles. On a survey of the known facts, I incline to the belief that

the development of the last-named orifice is to be correlated with the

loss of communication between the naso-palatine duct and the body of

the organ, and that its appearance may have led up to that suppression

of the duct in question seen in some forms (ex. Ei/uiis"). Be this

supposition worth what it may, the accepted principles of mor-

phology forbid our looking upon the Jacobson's oigans of Reptiles

and Mammals as in any way distinct.

The vomerine bulla of Caiman niger {vo.'", figs. 2 and 5) occupies

an essentially similar position to the body of Jacobson's organ in both

Mammals and Reptiles. Its aperture of communication with the

nasal pharynx lies, like that of the duct of the Jacobson's organ in

the Lizards (and less conspicuously, but no less surely, like that of

mammals), within the area of tiie true posterior nostril. As I have

been unable to examine a spirit-preserved head I am not in position

to state whether, as seems not unlikely, a tubular duct may have
arisen at this point or not. While, however, I have been unable to

detect in any other Crocodile the entrance therealiouts of any nerve

or blood-vessel such as might conceivably have been transmitted by it,

sufficient of the dried remains of its hning membrane was present to

enable me to assert, with assurance, that it contained a prolongation

of the olfactory mucous membrane. This being so, its orifice might
be not inaptly compared either to that of the Jacobson's organ of a

' Stud. Mus. Univ. Coll. Dundee, vol. i. p. 80 (1890).
" Herzfeld, /ik\ cit. p. T\bi\.
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Lizard in a backwardly displaced position, such as it might have

come to assume under changes incident on the elongation of the

snout, or to that of communication between the body of this organ

and its duct—the latter having presumably disappeared.

From the foregoing facts and considerations, the conclusion seems,

to me, inevitable that those animals from which both Crocodilia

and Mammals have descended must have possessed, among other

things, a vomer which met the pterygoids behind, and, like that of

the Ichthyopsida and lower Amniota, extended to the premaxillary

region in front,—in a word, the vomer of the living Hatteria. Born

has shown ^ that the Jacohton's organ of the Lacertilia is largely

supported upon the vomer ; did that bone completely enclose it, a

condition of the parts essentially like that of the bullate palatine lobe

of Caiman niger would result. Klein has shown " that whereas in

the Rabbit the cartilaginous sheath of Jacobson's organ {jc, fig. 3)

is a complete tube and its bony sheath an incomplete one, in the

Guinea-pig the latter tends to form " an almost complete capsule
"

anteriorly. In this, the palatine process of the premaxilla of the

mammal, assuming its apparent vomerine homology, clearly approx-

imates towards the condition of the palatine lobe of the vomer of

Caiman niger.

Putting the foregoing facts and considerations together, the

probability that the vomer of Caiman niger may lodge a (perhaps

modified) Jacobson's organ becomes very great indeed; especially if,

as is sometimes stated, that organ may ^ " degenerate into a mere

air-sinus."

I am fully alive to the possibility that, on the grounds laid down

by Parker, the vomer of Caiman niger may be jierhaps a compound

structure. I should be exceedingly grateful to anyone who would

procure me well-preserved heads of this animal, old and young,

for the further elucidation of the questions raised.

If the characters and relationships of the vomer are to be taken as

criteria of affinity, I need hardly j)oint out that the facts herein dealt

with indicate that the short-snouted Alligators, as represented by

Caiman niger, must be considered to be the least modified of living

Emydosauria,—the prevailing view to the contrary notwithstanding.

V. The Crocodiliau premaxilla {p.m., fig. 1) often bears that

which might at first sight be taken to represent a palatine process

{p.p.) ; and the existence of this spur of bone appears to have been

generally overlooked. It is very variable in its individual deve-

lopement, and my own skulls of Crocodilus palustris shovf that it

increases in length with advancing age. It is absent in Caiman

niger ; and, when present in other forms, it invariably overlies the

maxilla as represented in fig. 1. These facts, in conjunction with

1 Op. cii. Bd. V.

* Loc. cit. pp. 554-555.
' Wiedersheim, Lehrb. d. vergl. Anat., Aufl. 2, p. 400 (1886).
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those already described {ante, p. 151) concerning its relationship to

the vomerine ligament (?</., fig. 4), show it to be a secondary

outiz;rowth, arising in correlation with the shortening up of the vomer,

and having little, if anything, to do with the palatine process as

ordinarily understood.

VI. Parker, in his monograph on the development of the skull in

the Crocodilia, described ' the early differentiation of a basi-mandi-

bular cartilage, such as he had previously encountered ^ in ihe embryo
of Chelone viridis. He states, on the authority of Prof. C. Stewart,

of the R. College of Surgeons, that hi the embryo Crocodile the

conjugated distal ends of the mandibles (Meckel's cartilages) becotne

dilated. My friend Mr. Boulenger has recently called attention in

these ' Proceedings' ^ to the existence of a small bone in the mandi-

bular symphysis of Heloderma ; and he inclines towards asso-

ciating it with the mento-Meckelian bones, well known to occur

in the living Anura. The latter {m.m., fig. 8) arise a< ossifications

of the Meckelian cartilages, and the distal ends of those rods gene-

rally unite, in these animals, to form a prominent mass which

may exactly correspond to the symphysial cartilage of Stewart. I

have long been familiar with the fact that in some Anura (ex. Hyla
carulea, fig. 8) this (?«.6.) may become segmented off in the manner
of the basal cartilages of the postoral visceral arches of the lower

Ichthyopsida, and of the cartilage described by Parker in the young

embryos of CrorocJHus and Chelone ; it would therefore appear to lie

altogether independent of the mento-Meckelian bones.

The existence of this "basi- mandibular" element of the mandi-

bular arch is not -without interest, in view of the beUef in the serial

homology between the latter and the postoral skeletal arches *.

During this investigation I have had the good fortune to have been

repeatedly in conference with my friend Mr. Boulenger ; and my best

thanks are due to him for having, by his valuable assistance and

advice, rendered my task, in itself pleasurable, doubly so.

EXPLANATION OF PLATE XIV.

Fig. L Crocodilus palustris. Median longitudinal section through nasal region

of dried skull. One-third nat. size.

Fig. 2. Caiman niger, dried skull. A similar section to fig. 1, cut to the right

of the middle line. One-third nat. size.

Fig. 3. Lepiis cunicidiis. Dissection of inner portion of olfactory capsule of left

side ; to show the vomer and other sup|3orting elements, in relation to

the organ of Jacohson. Twice nat. size.

1 Trans. Z. S. vol. xi. p. 280 (1883).
= ChiiUeiiger Eep. Zool. vol. i. pt. 5, p. 20 (1880).
' Above, p. 111.
* Cf. Huxley, Journ. Anat. and Pbys. vol. x. pp. 421 & 427 (1876) ; and

Parker, op. rif. Wliito has i-ecentlv recorded the existence of a basi-mandibular

cartilage m LcBmargus (Anat. Anz. 1890, p. 2(50).
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Fig. 4. Alligator mississippiensis, Juv. of \\'2centim. total length. Floor of olfac-

tory chamber, as seen from above, after the removal of the olfactory

mucous membrane and the underlying cartil.iginous floor of the

olfactory capsule. (A portion of the latter, whiL'li was left in position,

is indicated at ns.f.) Nat. si~e.

Fig. 5. Caiman niger. Comparison dissection to fig. 4 ; dried skull only. Onc-
fhird nat size.

Fig. 6. Alligator mississippieiisis, jiip. Premaxillo-maxillary suture with parts

adjacent, ventral aspect. Three times nat. size.

Fig. 7. Caiman niger. Premaxillo-maxillary suture with adjacent parts, for

comparison with fig. 6. Ventral aspect. One-half nat. size.

Fig. 8. Hyta cmrulea. Mandibular symphyses, with related structures.

Anterior aspect. Three times nat. size.

Ee/erence Letters.

a.f. An terior orifice of Jacobson's
|

n.s'. Septum nasi.

organ.
|

n.s". Alary cartilage.

ap. Orifice of vomerine sac n.s'". Alary cartilage, internal,

(? Jacobson's organ).

c.s. Naso-palatine (Stenson's)

canal, cartilaginous wall

of.

fh. Symphysial fibrous pad.

f.p. Premaxillary foramen.

f.pl'. Prepalatine foramen.

f.pl". Postpalatine foramen.

fr. Frontal.

jo. Jacobson's cartilage.

Ig. Vomerine ligament.

m.h. Basi-mandibular cartilage.

m.m. Mento-Meekelian bone.

7nx. Maxilla.

na. Nasal.

n. p. Posterior nares.

lamiia of.

ns.f. Floor of cartilaginous

olfactory capsule.

2)1. Palatine.

pm. Preniaxilla.

p.p. Palatine process of pre-

maxilla.

pt. Pterygoid.

s.7np. Maxillo-palatine suture.

sn. Maxillary sinus.

vo' . Body of vomer.

vo" . Wing of vomer (osseous

floor of postnarial portion

of olfactory chamber).

vo"' . Palatine lobe of vomer.

2. On the Variation and Development of the Leporine

Sternum. By R. H. Burne, B.A. Oxon., F.Z.S.

[Eeceived February 17, 1891.]

The mammalian sternum has been shown by Ruge^ to be entirely

costal in origin. The ventral ends of each pair of libs come into

apposition and subsequently fuse iu the mi Idle line to form, by

ossification and segmentation, a sternebra ; each sternebra is a product

of the pair of ribs immediately behind it.

This holds good for the whole sternum, with the exception of its

most anterior segment or manubrium : that, although in Man a

product of the first two pairs of ribs, and therefore serially homo-

logous with a couple of the sternehrse, is still further a compound

structure, for Goette" has shown that it may embody (Talpa) the

remnant of the episternum (interclavicle^) of the lower Vertebrata.

1 " Untersuchg. ii. d. Entwickelungsvg. am Brustbein," Morph. Jahrbuch,

pp. 37o et seq. (1880).
^ Archiv f. Anat. u. Phys., Bd. xiv. p. 563 (1877).
' Howes has recently suggested that this may be the vanishing vestige of a

coracoidal arehisternum of the Ichthyopsida (' Nature,' vol. xhii. p. 269, 1891).
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Ruge has pointed out that the xiphisternum (processus eiisiformis)

of" Man owes its origin to the eighth and ninth pairs of ribs ; for he

says, in the course of the paper above referred to, " das achte und
neunte Rippenpaar vom Sternum sich loslosend ihre medialea

Produkte noch im Processus ensiformis wiedererkennen lassen."

The Leporine sternum usually consists of four segments, exclusive

of the omosternal and xiphisternal ones, and it therefore follows

that that pair of ribs which stand related and give origin to the last

prexiphisterual sternebra is the sixth pair ; and as this is so the

xiphisternum, on analogy to the human subject, might be expected

to arise from the seventh and eighth ribs, one or both. The seventh

pair of ribs ultimately break loose and approximate in the ventral

middle line.

Not unfrequently, in both Rabbits and Hares, there is an extra

sternebra intercalated behind the sixth (= fourth sternebra as

ordinarily enumerated), and the occurrence of this structure (figs.

A-F, p. 161) has not previously been recorded.

This extra sternebra is invariably displaced dorsally ; the lower

ends of the seventh pair of ribs pass over its ventral surface and

meet in the middle line, repeating as it were, in regard to it, those

relationships which they more normally bear to the head of the

xiphisternum.

The sternebra in question always lies behind the sixth pair of

ribs ; these are attached to the synchondrosis between the sixth and

the extra sternebra (VII), wherefore the latter would appear to be

derived from the seventh pair of ribs.

This seventh sternebra is very variable in size, presumably as the

result of variation in degree of absorption. It is probably not un-

common, for of thirteen fully ossified Leporine sterna, which I have

examined, six possessed it in some form, and although in one case

somewhat minute, it was yet distinctly recognizable.

Figs. A-G represent a series of fully formed sterna. In figs. A,

B, C, D, E the extra sternebra (S. VII) will be seen to be represented

more or less by bone ; but in fig. F it is only present in cartilage,

and in fig. G it is not present at all.

In rare cases the two portions of the primitive cartilages from

which this sternebra is derived may be found still more or less un-
united, a distinct groove being recognizable upon its dorsal surface

(fig. F). I have found this to be so in animals possessed of an

otherwise fully formed and ossified sternum. Be the individual

conditions what they may, the seventh pair of ribs invariably meet

in the ventral middle line, and are in no way attached at the sides

of their intersternebra as are the ribs in front of them.

Turning now to the development of the seventh or " extra

"

sternebra. The earhest stage in its formation which I have
observed was in an embryo Rabbit 3 cm. long. At this age (fig. I)

the median cartilages of the sternum had only fused at their

anterior ends ; the first seven pairs of ribs were joined to them,

but the rest floated free. The costal segments related to each pair

of ribs had manifestly been formed each in the same way, the only
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Series of sterna of Lepus cmiicidus showing absorption of the seventh
sternebra (dorsal aspect). Nat. size.

A, B, 0, D, E show the seventh sternebra ossified ; E, the seventh sternebra
only represented in cartilage (the two halves had not as yet completely
fused) ; Q, normal sternum ; H, side view of sternum, showing dorsal
displacement of the seventh sternebra ; I, sternum of embryo of 3 cm.
total length ; J, horizontal longitudinal section of sternum of embryo of

7 cm. total length ; K, longitudinal section of sternum of embryo of 11
cm. total length ; L, sternum of embryo of same age.

Reference letters : /., fontanelle
;
pe., ensiform process ; S. V-VIII, sternebrae.

Proc. Zool. Soc—1891, No. XI. 11
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apparent difference being tbat the seventh was smaller than the

others. This seventh sternebra may thus be regarded as arising

from the seventh pair of ribs, just as the other sternebrse do from

the ribs in front, and as having a like morphological value with the

former.

In the next stage (7 cm. long, fig. J, p. 161) the sternum had begun

to ossify, centres of ossification being present in the xiphisternum

and in all the sternebrse except the seventh ; this structure, however,

was still clearly present, although only represented in cartilage.

The seventh sternebra, in comparison with those remaining, is of

the same size as in the previous stage. In sterna of this age the

seventh pair of ribs have already begun to approximate ventrad of

their sternebra, their lower extremities reaching nearly halfway to

the middle line. Thus far the growth of the sternum has been

regular and uniform, with the exception of the lack of ossification in

the seventh sternebra ; but about this time the sternebrse begin to

grow unequallv, and consequently to manifest slight differences in

their proportions (figs. K, L). The gap between the sixth and

seventh pairs of ribs is, at this stage, usually shorter than in the

earlier ones ; but occasionally these ribs are separated by a gap

(fig. L), indicating that the seventh sternebra is still in process

of growth. In none of these specimens was there, however, any

sign of ossification in the seventh sternebra, although in all the

other sternebrse it was much more pronounced than before.

The points of the seventh pair of ribs had in all cases approached

much nearer the middle line than at the earlier stages.

In Rabbits just born (14-15 cm.) the most noticeable feature is

the apposition of the lower extremities of the sixth and seventh pairs

of ribs, the latter having by this time met in the middle line. None
which I examined showed any trace of an ossific centre between the

sixth sternebra and the xiphisternum.

It has been seen that in all 3 cm. embryos the seventh costal

segment is formed from the seventh pair of ribs, in the same way as

are the other costal segments from their respective ribs, and there-

fore it has morphologically the same value as each of those more

normally present ; it is, however, somewhat smaller than the other

segments. We may therefore assume that in all cases the seventh

sternebra is invariably present at an early age and that it diff'ers only

from its fellows in size.

All segments of the sternum appear now to grow uniformly ; for

in all 7 cm. embryos the seventh sternebra is relatively of the same

size as in the previous stage ; but it is still cartilaginous, all the

others being now ossified. So far all the sterna of the same age are

much alike; but in 11 cm. embryos the seventh sternebra is usually

shorter in comparison with its fellows than in the earher stages,

although in some cases it is still of moderate size. Those in which

it was short I take to be the more normal, the seventh sternebra

having developed with the rest to a certain extent, and then, when
the embryo was about 8 or 9 cm. long, having ceased to grow : the

xiphisternum and sixth sternebra, as they increase in size, grow over
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this minute half-developed cartilaginous seventh sternehra and, as it

were, blot it out. Thus there would be left the more familiar form
of sternum with no trace of anything between the sixth steruebra

and the xiphisternum.

The following, as compared with the above, are the stages in

metamorphosis of the permanently seven-segmented type. After
the embryo has reached a length of 7-8 cm. the seventh sternebra,

instead of ceasing to grow, as in the more familiar form, continues to

do so for a longer or shorter time. The growth of this sternebra

seems to step at different ages in different individuals ; at a some-
what later stage ossification sets in, more or less strongly, forming

in some cases a large bone (fig. A), in others merely a minute
nodule (fig. E) ; in others, again, ossification never occurs at all,

and the sternebra persists as cartilage (fig. F).

From the foregoing it may be justly inferred that at some past

date the Leporine sternum consisted of eight sternebrse (the xiphi-

sternum being counted as one), and that afterwards, for some
unknown reason, the seventh pair of ribs became detached and grew
forward over the ventral surface'.

The place of the seventh sternebra having been thus usurped by
the ribs which gave rise to it, the latter (degradation following

disuse) apparently began gradually to disappear, until there was

realized the condition in which we now find it, i. e. that of maximum
absorption.

These facts are not only interesting in themselves, but they throw

light upon the origin of the xiphisternum. For if it be granted that

each sternebra arises from the pair of ribs immediately behind it, the

sixth sternebra would be the derivative of the sixth pair of ribs, the

seventh when present of the seventh pair, and therefore the eighth

(xiphisternum) of the eighth.

The Leporine xiphisternum would thus appear to be not (as the

study of it in ordinary would suggest) different in origin from that

of Man, but, on the contrary, homologous with it—at any rate as

far as concerns its origin from the eighth pair of ribs. I have not

been able to ascertain whether the ninth pair of ribs takes any part

in its formation as it does in that of Man, but it seems not impro-

bable that it may do so.

Another variation of some slight interest occurs in the xiphi-

sternum : this structure is occasionally seen to be forked, a fonta-

nelle being contained between the prongs {cf. fig. A). This split

recalls in a minor degree the phenomenon of the " cleft sternum

"

well known to occasionally occur in the human subject^ The groove

in the seventh sternebra in fig. F is probably an example of the

same failure to unite, but to a still less marked degree. Both
these specimens will bear comparison with the Cetacean sternum,

^ There seems to be an inclination on the part of all the ribs to do this, their

articulation with the sternum being much more ventral than dorsal.
^ Cf. Turner, " Description of a Cleft Sternum," Journ. Anat. & Phys. p. 103

(1879).

11*
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of which Parker^ remarks: "There is an oval fontanelle (such as

is common in Lizards) in the prsesternum and a large part of the

mesosternum, and the hinder part of the praesternum is occupied by
the primordial fissure."

This inquiry has been carried out in the Biological Laboratory of

the Royal College of Science, South Kensington, at the suggestion

of my teacher, Prof G. B. Howes ; and to him my sincere thanks

are due for his help and supervision.

The features noted apply equally to both the Rabbit (Lepus cuni-

culus) and Hare (Lepus timidus) : no differences of fundamental

importance being recognizable between them.

3. On the Muscicajjine Genus Chasiempis, witli a Description

of a new Species. By Scott B. Wilson, F.Z.S.

[Eeceived January 31, 1891.]

I propose in the present paper to state briefly the distinctions

between the various species of this interesting genus of Flycatchers

which are to be found inhabiting the various islands of the

Hawaiian group, and this object will, I think, be greatly furthered

by a key. In drawing this up, I have to some extent followed that

gr\-en by my friend Dr. Stejneger (Proc. U. S. Nat. Mus. 1887,

p. 87), and 1 should also mention here that, quite recently, I sent

him a series of the different species in my collection, with the idea

of ascertaining his opinion on some difficult points. Dr. Stejneger

kindly answered me very fully, and I am glad to say that our views

are nearly, if not quite, in accord on tbe subject.

Graf Hans von Berlepsch was kind enough to send me a short

time since a paper of his on Chasiempis, containing a good coloured

figure of one species. I do not agree with the conclusions at which

he arrives, and think that they are partly due to the insufficient

material he had to work upon ; for, though, the collection upon
which he based his observations is rich enough as regards the

number of specimens, but one island—Oahu—seems to be repre-

sented in it. I shall comment at length on this paper in the Part of

my ' Birds of the Sandwich Islands ' which deals with Chasiempis,

merely stating here that Graf von Berlepsch unites Chasiempis ridg-

wayi, Ch. ibidis, Ch. sclateri, and Ch. gayi under the head of

Chasiempis sandwichensis, and is of opinion that his series of skins

bears this out. As will be seen further on, my views are very

different from his, but are more probably correct, as I have had
specimens from the different islands for comparison, while he had to

rely in a great measure on figures .ind descriptions.

Another article which must be referred to is that by Dr. Sclater,

"On the JVluscicapine Genus Chasiempis" (Ibis, 1885, p. 17), a

^ W. K. Parker, Ray Society's Monograph on the Shoulder-girdle and
Sternum in Vertebrates, p. 217. Cf. also Flower, ' OBteology of Mammalia,'

pp. 99, 100, figs. 37, 39.
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paper by which the mvestigation of this difficult genus has been
greatly promoted. Dr. Sclater gives two coloured figures, fig. 1

being taken from one of the two specimens obtained by the

'Challenger' Expedition at Hilo, Hawaii, in August 1875; while

fig. 2 is from a skin obtained by Dr. Sclater from Verreaux of Paris,

and presented to the British Museum. These two specimens he
figures under the name of Chasiempis sandwichensis, taking them to

be the male and female of the same species. He also considers

Chasiempis sclateri of Riilgway to be identical with fig. 2.

However, as the material I have had to work upon, though of

large extent, is in some ways incomplete, I do not feel justified in

giving my conclusions as final ; nor does Dr. Stejneger, as the fol-

lowing extract from his letter to me will show. He says, " I consider

that my conclusions are only provisional ; and also that they are the

only ones that can be properly drawn up from the material at my
disposition now ; . . . . additional material might alter my views

considerably."

On one point, however. Dr. Stejneger and I are quite decided—the

status of one of the species inhabiting Oahu. This is distinct beyond
any doubt ; and, being so, I have named it after my friend Mr.
Francis Gay, of Makaweli, a gentleman whose knowledge of the

Avifauna of his native islands is very considerable and to whose
assistance I owe much of my success whilst exploring the island of

Kauai.

I will now give a short description of the chief distinctive

characters of Chasiempis gayi.

Chasiempis gayi.

Breast brown, streaked with black ; tail-feathers with white

markings occupying only half the extent they do in Ch. ridgwayi,

though graduated in size from the outer feathers in the same
manner; hill bluish black, broader at the base and stouter generally

thai) in any other species of the genus.

Hah. Oahu.

Provisional Key to the genus Chasiempis.

fli. Wing-markings pure white. Bill bluish black.

h^. Upper parts of the body deep smoky grey Ch. dolei, Stejn.

V^. Upper parts of the body brown ; forehead,

crown of the head, and breast bright chestnut. Ch. ridgwai/i, Stejn.

[Ibis, 1885, pi. i. fig. 1.]

6'. Breast brown, streaked with black ; white

markings on the tail-feathers occupying only

about half the extent they do in Ch. rklgwayi

;

bill stouter and broader at the base than in

any other species Ch. gayi, sp. nov.

a?. Wing-inarkings tawny, or " ferruginous white."

Bill horn-colour, yellow towards the base of the

mandible.

c\ Breast light tawny with no trace of black;

upper parts of the body bright tawny, as also

are the sides of the head and ear-coverts

;
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rump, flanks, and under tail-coverts bright

tawny Ch. sclaieri, Eidgw.

c'. Breast, rump, and flanks lighter tawny than in

the preceding species ; under tail-coverts white,

very slightly tinged with tawny. Dimensions

smaller than the preceding species Ch. ibidis, Stejn.

[Ibis, 1885, pi. i. fig. 2.]

It thus follows that there are, so far as is at present known, five

species of Chasiempis inhabiting the Sandwich Islands :

—

1. Ch. dolei, Stejneger. ] t^

2. Ch. sclaieri, Ilidgway.
J

3. Ch.ffatji, Wikon.
j Qahu.

4. Ch. ibidis, Stejneger.
J

5. Ch. ridgwayi, Stejneger. Hawaii.

Dr. Stejneger inclines to the belief that there still remains a sixth

species, a form with tawny wing-markings, the Sandwich Flycatcher

of Latham (Ch. sandivichensis of Gmelin), tbe real habitat of which

may he one of the islands between Hawaii and Kauai. His reason

for this theory is that Latham's description of the Sandwich

Flycatcher, Ch. sandivichensis, which is plainly that of a species with

tawny wing-markings, does not agree in detail with that of either Ch.

sclaieri or Ch. ibidis. In his letter to me he further says " that you
did not find it there (on Hawaii) may be due either to it having

become exterminated, or to a particular misfortune of yours in not

coming across it during your stay on that island."

I have in my collection four specimens from Hawaii with tawny
wing-markings, but these I take to be immature examples of Ch.

ridgwayi. Dr. Stejneger, however, may be right, but this is a

question 1 hope will be satisfactorily solved by the time the part of

my ' Birds of the Sandwich Islands ' including this genus appears.

. 4. Description of a new Species o£ the Genus Himatione from

the Sandwich Islands. By Scott B. Wilson, P.Z.S.

[Received January 31,1891.]

I herewith give a brief description of a new species of Himaiione,

based on a single specimen which I obtained in the district of Kula
on the island of Maui, in July 1888. I may mention that I killed

it and an immature example of Himaiione sanguinea at one shot.

I have named it after my friend Mr. Dole, whose name is so well

known amongst those ornithologists that have studied the Hawaiian

Avifauna.

Himatione dolei, sp. nov.

Crown of the head grey, shading into dull brown-pink, which is

tinged on the sides witli dull red ; rest of the upper parts dusky brown
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mottled with greenish buflF; beneath, the throat and breast grey,

the tips of the feathers brown ; belly greenish buff, shading off into

white on the under tail-coverts ; wing-quills and tail black, the

former edged outwardly with a narrow hue of white ; wing-coverts

and secondaries black, edged with brown-pink ; irides dark hazel

;

bill and feet horn-colour.

Dimensions. Total length 520 inches, wing 3' 10, tail 2*20,

culmen "55, tarsus I'o.

Hab. Maui.

5. On British Remains of Homoeosaurus, with Remarks
on the Classification of the Rhynchocephalia. By
G. A. BoULENGER.

[Eeceived Februarj- 3, 1891.]

The specimen which I have the pleasure of exhibiting before the

Society is the greater portion of the left ramus of a mandible which

Fig. 1.

Left mandibular ramus of Homxosaiirus major (specimen in the College of

Surgeons) and H. maxiwdliani (after y. Ammon). Natural size.

agrees,except in the larger size,with that oi Homoeosaurus maximiliani,

H. T. Mey.\ an Upper Jurassic Khynchocephalian Reptile, remains

of about half a dozen individuals of which are known from Bavaria.

The chief interast of this specimen lies in its being believed to be

^ H. V. Meyer, Jahrb. Miner. 1847, p. 182, and Faun. d. Vorwelt, Eept.

Lithogr. Schief. p. 101, pi. xi. (I860).

L. \. Ammon, Abh. bayer. Akad. xv. p. 499, 2 pis. (1885).
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British, having been found along with other unnamed fossils from this

country in the Museum of the College of Surgeons. I have submitted

the specimen to my colleague Mr. Etheridge, who was so kind as to

examine the matrix and have a section of it prepared, and he informs

me that the fossil is in all probability from the Forest Marble, Bath

Oolite, of Chippenham or Corsham, Wiltshire. Mr. A. Smith

Woodward, for whose kind advice I likewise applied, on being'shown

the specimen at once produced another, a left maxillary showing

its inner aspect, of what I believe to be probably the same animal,

but surrounded by a very different matrix. This specimen, recently

acquired for the British Museum from Mr. P. Rufford, was obtained

in the Purbeck beds of Swanage, Dorsetshire ; it bears the Museum
Register No. R. 1765, had been identified by Mr. Woodward as

Rhynchocephalian, and was most courteously placed by him at my
disposal for examination.

The left ramus in the Museum of the College of Surgeons is

imperfect anteriorly, hut the missing portion cannot have been great,

as may be deduced from the condition of the teeth, of which there

are seven, gradually decreasing in height from back to front, so

that the symphysial end of the mandible must have had a sharp,

nearly straight edge, as we know to be the case in Homceosaurus.

The coronoid process is perfectly preserved, triangular, its height

nearly equalling that of the jaw. The postcoronoid portion is lost,

but has left its impression on the stone, and it agrees with the corre-

sponding part in Homceosaurus, differing in its shortness from Sphe-

nodon. The bone is of a dark brown colour. The length of the

entire mandibular ramus must have been about .'^5 millim., as against

2.5 in H. maximiliani. In this respect it agrees with the specimen

from the Kimmeridgian of Hanover described by Struckmann\
There is no doubt, in my opinion, tiiatthe larger size of the Hanover
specimen is not to be attributed to age, considering the state of the

dentition in the typical H. maximiliani, which indicates an adult

animal ; and as I can find no difference between the Hanover speci-

men and the mandible described above, I propose to designate them
both as H. major. Comparison cannot, unfortunately, be instituted

with Sapheosaurus, H. v. Mej'., which agrees very nearly in size, but

of which the mandible and the alveolar border of the maxillary are

still unknown.
As regards the systematic position of Ho7nceosaurus, there can bene

doubt that it stands in close relation to the living Spkenodon, from
which it differs, however, in three important points, viz. the absence

of the ectepicondylar foramen in the humerus, the absence of uncinate

processes to the ribs, and the absence of intercentra or hypapophyses
between the dorsal vertebrae, to which characters a fourth may pro-

bably be added, viz. the fuller ossification of the vertebral centra,

which appear to be less deeply excavated at either end than in Spke-
nodon. All these cliaracters, except the absence of uncinate processes,

may be regarded as indicating a higher development in the Rhyncho-
cephalian line. I liold that of the two most recent writers on the

' Zeitschr. deutseh. geol. Ges. xxv. p. 240, pi. vii. (1873).
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classification of the Rhynchocephalia, Lydekker ^ and Zittel ^ the

former has overrated the importance of these characters in assigning

to Homoeosaurus and alHes the rank of a suborder, opposed to Sphe-

nodon, Rhynchosaurus, and Hyperodapedon ; while the latter has

underrated their importance in uniting Homoeosaurus and Sphenodon
in one and the same family. Homoeosaurus deserves to stand as the

type of a distinct family, in the immediate neighbourhood of the

Hatteriidce, to which it is more nearly related than to the Rhi/ncho-

sauridce or than are the latter to the Hatteriidce.

The classifications of the two authors above referred to differ as

follows :

—

1. Lydekker.
r Fam. HomcEOsauridcB.

iSubord.
Homoeosauria \ „ Vlciirosauridm.

. . , „ , .,•{',; '^ilhmMidcB.
Subord. Sphenodontina " t,. i J^

y „ nnyncfiosauridcs.

Ord. Proterosanria ,, Protcrosauridm.

Champsosaurus is not mentioned, but forms a third Suborder
(Simccdosauria) of the Rhynchocephalia iu the author's more recent

Manual ^

2. Zittel.

Ord.
Rhynchocephalia

, Subord. Rhynchocephalia 8. s. j
^^'°- Spfienodontid^

Subord. Proganosauria
Proterosauridm.

MesosauridcB.

Champsosaurida.

Both these arrangements appear to me unsatisfactory. The Prote-

rosanria are allowed ordinal rank by Lydekker merely provisionally

and " in deference to the views of Prof. Seeley." But his definition

of the Order is not diagnostic, for such characters as " Cervical ver-

tebrae much elongated" and " Posterior caudal vertebrae with divided

neural spines " can certainly not be meant to characterize an Order.

As to the latter character in particular, I have to remark that it

occurs in certain Lacertilia, and is particularly marked in a genus
which, one would think, might not have escaped notice. I now ex-

hibit a skeleton of Lacerta ocellata, with the object of showing the

curious division of the neural spine of some of the caudal vertebrae

(fig. 2, p. 170) into an anterior and a posterior part, as believed to

he characteristic of the Proterosauria. In the specimen exhibited,

the caudal vertebrae, from the 9th to the 19th inclusively (the rest of

the tail being regenerated), bear two neural spines, the anterior

directed obliquely forwards, the posterior directed obliquely back-

wards. Both are processes of the posterior moiety of the vertebra

(the caudal vertebrae of these and other fragile-tailed Lizards being

divided into two), thus showing that the division of the spine has

' Cat. Foss. Rept. i. p. 290 (1888).
' Handb. Pal. iii. p. 583 (1889).
' Nicholson and Lydekker, Man. Pal. ii. (1889).
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nothing to do with the division of the vertebra. I have also noticed

a less complete division, or rather bifurcation, of the caudal neural

spines in Agama bibronii. The specimen further shows very clearly

the paired intercentral hypapophyses at the base of the tail, to

which attention was called by me at a previous meeting'.

Returning to the classification of Lydekker, I can only repeat

what I have said above as to his division of the Rhynchocephalia

into two suborders Homoeosauria and Sphenodontina, that the only

Lateral view of middle caudal vertebras, and lower view of second sacral and
three anterior caudal vertebrae of Lacerta ocellata. Twice natural size.

diagnostic differences revealed by the definitions are that in the

former the praemaxillaries apparently do not form a beak and the ribs

have no uncinate processes, whilst in the latter the praemaxillaries

form a more or less deflected beak and the ribs have uncinate

processes. These characters, even if well founded, would be insuf-

ficient for subordinal separation ; but they are not exact, for it is

well known that Sphenodon has praemaxillary teeth ; it is therefore

1 See above, p. 114.
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incorrect to speak of a beak, and there is, I think, no evidence of the

existence of uncinate processes in Hyperodapedon.

Zittel's method differs from Lydekker's in this respect, that he
entirely abstains from defining his suborders. We are therefore left

to guess how the Proganosauria differ from the Rhynchocephalia

sensu stricto, and for what reason, for instance, the Champsosauridce

are placed in the former group rather than in the latter. Then, again,

as the Proterosauridce are included in the Proganosauria, why is the

latter term employed in preference to the name Proterosauria, -which

has priority? It is true this is but one instance out of many of

Zittel's disregard of the rules of nomenclature. But does this group

Proganosauria, originally founded upon Stereosternum, Cope,which is

now generally accepted to be synonymous with Mesosaurus, Gerv.,

really belong to the Rhynchocephalia? This is a matter of con-

siderable difficulty to decide, because the two essentially distinctive

characters separating the Plesiosauria trom the Rhynchocephalia, in

the wide sense in which I would take these Orders, viz. the mode of

implantation of the teeth and the presence or absence of a lower

zygomatic arch in the skull, are not shown by the remains of Meso-

saurus at present known. But considering other characters, such as

the remarkable thickness of the ribs, the shape of the skull and teeth,

the absence of claws, I cannot but agree with Seeley and Lydekker
in regarding Mesosaurus as an early, generalized form of the Notho-
saurs, which gradually pass into the long-necked, marine Plesiosaurs.

The Proganosauria would nevertheless have to be considered as allies

of the early Rhynchocephalia, from which they diverged in the

Plesiosaurian direction, the Plesiosauria being, as I think all will now
admit, closely connected with the Rhynchocephalia. The point as

to whether Mesosaurus should be incorporated into the one or the

other of these two orders can only, I repeat, be decided on a precise

knowledge of the temporal arches and the dentition.

As regards the grouping of the Rhynchocephalian families, I

hold that the Champsosauridce should not be placed in a suborder

apart from the true Rhynchocephalia, and less still together with

PalcBohatteria and Proterosaurus ; and that the latter genera well

deserve to rank as separate families. In fact, it seems to me that the

only satisfactory arrangement ofthe Rhynchocephalia, on the basis of

our present knowledge, may be expressed in the following synopsis.

Forms of which we know too little, such as Telerjpeton, Sauroster-

num, &c., are necessarily omitted.

Order RHYNCHOCEPHALIA.

Subord. 1. Peoteeosauria.

Each transverse segment of the plastron composed of numerous pieces.

Pubis and ischium plate-like. Fifth metatarsal not modified.

Vertebrae conically excavated at either end, with

persistent notochord, all with intervertebral

hypapophyses ; limb-bones without condyles
;

humerus with entepicondylar foramen 1. Pal<eohatteriidcB.
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Vertebrae fully ossified, cervicals opisthocoelous *,

dorsals biconcave; uo hypapophyses between

the dorsal vertebris ; limb-bones with condyles
;

humerus with ectepicondylar foramen or

groove 2. Proterosaurid(P.

Subord. II. Ehynchocephalia vera.

Each transverse segment of the plastron composed of three pieces, a median

angulate and a pair of lateral. Pubis and ischium elongate and filth meta-

tarsal modified, as in the Lacertilia.

A. Nasal openings distinct. Mandible with coronoid

process, the rami not united by suture. Vertebrae

deeply biconcave.

Humerus with ectepicondylar and entepicondylar

foramen ; ribs with uncinate processes : all the

vevtebrce with intercentral hypapophyses 3. Hatteriid<B.

Humerus with entepicondylar foramen ; ribs with-

out uncinate processes ; no hypapophyses be-

tween the dorsal vertebra?
.'

4. Hom<Bosaurid(B.

B. Nasal opening single. Mandible without coronoid

process, the rami united in a solid symphysis.

Vertebra fully ossified, feebly biconcave ; no hypa-

pophyses between the dorsal vertebrae. Humerus
•with ectepicondylar foramen or groove.

Snout short, ending in a beak 5. Rhynckosauridoe.

Snout Crocodilian in shape, with toothed priEmaxil-

laries 6. CkarapsosauridcB.

The first family comprises a single genus, Palceohatteria, Credn.

;

the second, Proterosaurus, H. v. Mey., and perhaps Cadaliosaurus,

Credn., and Aphelosaurus, Gerv. ; these four types are Permian. The

third family is for the recent Sphenodon, Gray ; the fourth contains

the Jurassic Homceosaurus, H. v. Mey., Sapheosaurus, H. v. Mey.,

and Pleurosaurus, H. v. Mey. ; the fifth the Triassic Rhynchosnurus,

Ow., and Hyperodapedon, Huxley ; the sixth and last the Upper

Cretaceous and Lower Eocene Champsosaurus, Cope.

6. Preliminary Account of an EarthTrorm from West Africa

referable to a new Genus. By Frank E. Beddard,

M.A., F.B.S.E., Prosector to the Society.

[Eeceived February 17, 1891.]

The investigations of Rosa", Michaelsen ^ and myself* have

1 I think, after careful examination of the type specimen in the College of

Surgeons, that the cervical vertebras were opisthocoelous in Proterosaurus, as

described by Seeley ; that hypapophyses were absent, except between the anterior-

most cervical vertebrae ; and that the long, slender cervical ribs were forked

proximally.
^ "Lombricbi deUo Scioa," Ann. Mus. Civ. Geneva, vol. vi. (1888).

' " Beschreibung der von Herrn Dr. Franz Stuhlmann im Miindungsgebietdes

Sambesi gesammelten Terricolen,"' Jahrb. Hamb. Wiss. Anstalt, Bd. vii. (1890)

;

and " Oligochseten des naturhistorischen Museums in Hamburg, IV.," ib. Bd.

viii. (1891).
* "Preliminary Note on a new Earthworm belonging to the Family Eudri-

lid£e''Zool. Anz. no. 346 (1890): and " Preliminarv Note upon Heliodrilus, a

new Genus of Eudrilida," ih. No. 349 (1890).
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shown that the Earthworm fauna of tropical Africa is very dis-

tinctive of that region. A large number of the species that have
been described belong to a series of remarkable new genera of the

family Eudrilidse ; and these have been found both upon the East and
the West coasts, though at present the species and the genera are

confined to one side of the continent or the other. Besides the

Eudrilidse, representatives of the genus Acanthodrilus have been met
with and a few other forms.

The following is a complete list of Central and South-African

Earthworms, excluding only representatives of the genera Lumhricus
and Allolobopliora, which are probably not indigenous except in the

North ; those that are queried require further identification.

(1) Eudrilus^MZ/zen?, Horst. Liberia \

(2) Teleudrilus ragazzii, Rosa. Scioa.

(3) Nemertodrilus griseus, Michaelsen. Quilimane.

(4) Libyodrilus violaceus, nov. gen. et n. sp. Lagos.

(5) Polytoreutus cceruleus, Mich. Mainland opposite Zan-
zibar.

(6) Stuhltnannia variabilis, Mich. Mainland opposite Zan-
zibar.

(7) Preussia siphonocheeta, Mich. Barombi, Cameroons.

(8) Paradrilus rosce, ]Mich. Barombi, Cameroons.

(9) Eudriloides gypsatus, Mich. Zanzibar.

(10) Eudriloides parvus, Mich. Quilimane.

(11) Hyperiodrilus africanus, m\h\. Lagos.

(12) Heliodrilus lagosensis, niihi. Lagos.

(13) Pygmceodrilus quilimanensis, Mich. Quilimane.

(14) Acanthodrilns capensis, mihi. Cape.

(15) Acanthodrilus {Benhamia) stuhhnanni, Mich. Quilimane.

(16) Acanthodrilus {Benhamia) schlegelii, Horst. Liberia.

(17) Acanthodrilus (Benhamia) bUttikoferi, Horst. Liberia.

(18) Acanthodrilus {Benhamia) beddardi, Horst. Liberia.

' This species has been recently described by Dr. Horst (" Sur quelques
Lombriciens Exotiques appartenant au Genre Eudrihes," Mem. Soc. Zool. France,

t. iii. p. 223) from Liberia, and has been described by Dr. Michaelsen as occurring
in Barombi. From Horst's description it is difficult to separate the species

from those which have now been recorded from New Caledonia, Martinique,
Rio Janeiro, Bahamas, British Guiana, New Zealand ; I can add St. Helena as
a new locality. Prof. Loven has kindly exchanged with me specimens of some
of the Earthworms described five-and-twenty years ago by Kinberg ; among
them was a specimen of Kinherg's ' Liimbricnts eugenic." His definition of
that species was as follows :

—" Lobus cephalicus terminalis, superus reticulatus,

partem mediam tertiam latitudinis, partem dimidiam longitudinis, segment!
buccalis occupans ; segmentum buccale lateribus et primum corporis longitudine
asquali ; cingulum e segmentis 13-17 1. 12-14 conjectum ; tuberoula ventralia

duo, inter segmenta 16-17 1. 15-16; segmenta ISO; longitudo 180 mm." It is

clear from the position of the clitellum that this species could not be a Lum-
bricus. Having dissected it, I find that it is a Eudrilus, though I have not
been able to find any characters which distinguish it as a species. This genus
even now requires revision ; it occurs in so many and such widely separated
localities that the forms must probably differ specifically.
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(19) Acanthodrilus {Benhamial) scioana, Rosa. Scioa.

(20) Acanthodrilus {Benhamia) rosea, Midi. Gaboon.

(21) AcanfJiodrilus (Benhamia) q^nis,yr\ch. Quilimane.

(22) Acanthodrilus (Benhamia) tenuis, Mich. Barombi.

(23) Perionyx, sp., Mich. East Africa.

(24) Callidrilus scrobifer, Mich. Quilimane.

(2.5) Microchceta rappii, mihi. Natal.

(26) Microchceta beddardi, Benham. Natal.

(27) Siphonogaster cBgyptiacus, Leviusen. Banks of Nile.

(28) Siphonogaster millsoni, mihi. Yoruba-land.

(29) Diifitibranchus niloticus, Levinsen (? = Alma nilotica).

Banks of Nile.

(30) PerichSBta capensis, Horst. Cape of Good Hope.

?(31) Lvmbricus capensis, K\nher^. Cape\

?(32) Geogenia natalensis, Kinherg. Natal"

? (33) Hegesipyle ha?ino, Kinberg. Natal ^.

It is clear therefore that the Ethiopian region is very well marked

as a region by its Earthworm famia, but that its resemblances are

with Patagonia and New Zealand as regards the prevalence of Acan-

thodrilidae. [In this list those genera which also occur outside of

the Ethiopian region are printed in larger type.]

The specimens of Libyodrilus violaceus I owe to the kindness of

Mr. Alvan Millson, Assistant Colonial Secretary at Lagos, West

Africa ; Mr. Millson was so good as to bring a large number of living

specimens with him in January of the present year. The living

worm is of a uniform greyish-purple colour ; it is not active in its

movements ; when killed in spirit the worms generally protruded

the buccal cavity, which, from its rich blood-supply, appeared bright

red. One of the characteristics of the genus Pericheeta is that the

buccal cavity is continually protruded and retracted while the animal

is in motion ; but the protruded portion of the alimentary tract is of

a grepsh colour, which indicates either the thickness of its walls or

1 Several other species have been described bv Kinberg, but they cannot at

present be identified, and I do not therefore think it worth while to mention

them in this Ust. I mention Lumbricus cajpensis, because it is one of those

species which I have been able, through the kindness of Prof. Loven, to

examine for myself. This examination, however, has not led to any important

results ; the specimen was very much softened—a fate which is apt to overtake

Earthworms that have not been properly preserved in the first instance. I have

found out tliat Lumbricus capemis is not a Lumbricus at all ; Kinberg puts it

in that o-enus on account of the supposed paired character of the seta. The

setffi, as a matter of fact, are not paired : the seta of each segment are placed

far apart from each other, so that from Kinberg's own point of view this species

should not have been included in the genus Lumbricus. I find too that the

gizzard is situated anteriorly, in or about tlie eighth segment. The species is very

possibly an Acanthodrilus, but I could not detect any of the other organs of the

body, and cannot therefore say more than tkit it is not a Lumbricus.

2 Perrier (Comptes Kendus, t. cii.) regards this as a distinct generic form;

but that was before the various papers on the Eudrilidse of Africa were

published.
' This, according to Perrier {loc. cit.), is an Acanthodrilus.
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its deficiency in blood-capillaries—perhaps both ; the extreme vascu-
larity and the thinness of the walls of the buccal cavity in Libyo-
drilus perhaps account for the fact that it is not usually (? ever)
protruded during locomotion.

The setcB are strictly paired.

There are no dorsal pores.

The clitellum occupies segments 15 and 16 (in some specimens a
part of segment 14 also), and is complete, that is it entirely encircles
the body.

The 7)iale reproductive pore is single and median, upon the border
line between segments 17 and 18. The orifice is situated upon the
summit of a conspicuous elevation of a yellowish colour.

The spermathecal pore is also median and unpaired ; it lies on
segment 13 between the ventral pairs of setae.

The oviducal pores occupy what is at present a unique position
among Earthworms, viz, on segment 15. Thus another of the
characters supposed to distinguish the group Terricolse no longer
holds universally.

The chief characteristic of the family Eudrilidse is the remarkable
development of ccelomic sacs which enclose the different parts of the
female reproductive organs.

Libyodrilus, though in some respects approaching Hyperiodrilus,
offers a new type. A large sac occupies the dorsal region of
segments 14-18; it is closely adherent to the dorsal vessel and
oesophagus ; this sac gives off three pairs of approximately corre-
sponding diverticula ; anteriorly it divides into two, and embraces
the oesophagus as in Hyperiodrilus ; the two parts are reunited
immediately below the oesophagus and run forwards and downwards
until they reach the nerve-cord ; here they again divide and reunite
upon the ventral side of the nerve-cord, to open by a single median
orifice upon segment xiii.

The oviduct passes from this sac on each side straight to its ex-
ternal orifice. In transverse section it may be seen that the oviducal
funnel opens into the interior of an egg-sac ( = receptaculum ovorum,
auctorum) which is quite independent of the large spermathecal sac,

though lodged within it.

The ovaries are only visible in immature worms ; they occupy the
usual position in segment xiii.

The sperm-ducts, which open by ciliated funnels into segments x.
and XI., opposite to the testes, retain their distinctness until the point
of opening into the atria.

The atria have a very thick muscular coat ; they open by a common
orifice on to the boundary line between segments xvii. and xviii.

;

each is provided with a sac containing a single short penial seta, not
ornamented, and ending in a blunt rounded free extremity.
The nephridia are paired, but are connected with an integumental

network of tubules opening on to the exterior by numerous pores.
The alimentary tract consists of the usual divisions ; the oesoph-

agus has no calciferous glands nor ventral pouches ("Chylustaschen "

of Michaelsen), which are so characteristic of the Eudrilidse. There
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are three gizzards, which, Uke those of Heliodrilus and Hyperiodrilus,

are situated at the junction of the intestine and oesophagus ; each

gizzard occupies a single segment. These three genera, which

belong to Perrier's lutraclitellian group, show that one of the cha-

racters made use of to distinguish that group from the Anteclitellians

no longer holds. M. Perrier ' writes :
—" Chez les Lombriciens ante-

clitelliens que nous avons etudies, le gesier s'est toujours trouve

place en arrikre des organes genitaux et de leurs orgaues accessoires,

en arriere aussi des anses contractiles ou coeurs late'raux del'appareil

circulatoire. Dans ces "Vers, I'cesophage est d'ailleurs tres-allonge

et la ceiuture rejetge relativement tres-loin en arriere ; quelquefois

presque au milieu du corps.

" Au contraire, chez tous les Lombriciens intra- ou postclitelliens,

le gesier est place en avant des testicules et des ovaires, c'est-a-dire

en avant des organes essentiels dela generation. II est egalement en

avant des centres d'impulsion du sang, que ce soient des ccEurs

dorsaux impairs, comme chez VAnteus, ou des ccEurs lateraux,

comme chez les autres Lombriciens." Since Dr. Horst has dis-

covered " an Intraclitellian earthworm, Glyphidrilus, in which the

clitellum occupies the " anteclitellian " position, viz. from segment

23-31, it is impossible any longer to retain the group " Antecli-

telliens."

It is clear, from this brief account of the salient features in the

structure of Libyodrilus, that it forms a quite new generic type,

concerning the particular affinities of which I do not for the present

offer any suggestion.

7. On a Functional Ductus Botalli in Nycticorax violaceus

and Dafila spinicauda. By Frank Finn, B.A., late

Scholar of Brasenose College, Oxford. (Communicated

by F. E. Beddard, F.Z.S., Prosector to the Society.)

[Eeceived February 17, 1891.]

In his memoir on the "Development of the Branchial Arches in

Birds," published in the Transactions of the Royal Society of

London for 1888, Dr. J. Mackay has described and figured an

abnormality which he met with in the dissection of a Guillemot

(Lomvia troile). This consisted in the existence of " the remains

of the dorsal connection between the third and fourth arches upon

the right side," "as a distinct cord passing between the common
carotid artery and the descending portion of the aortic arch." Dr.

Ferdinand Hochstetter also records two obliterated ductus botalli in

Aquila neevia and Circus cineraceus (" Ueber den Ursprung der

Arteria subclavia der Vogel," Morph. Jahrb. xvi. p. 484, 1890).

1 " M^moires pour servir etc.," Nouv. Arch. Mus. t. viii. p. 166.
= Nederl. Dierk. Vereen. Verslag. op. d. Vergad. v., 26 Oct. 1889.
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Within the last few months I have come upon two cases of an
abnormality similar to the above, but still more marked, inasmuch
as instead of a cord a functional vessel was present. In the first

instance, which occurred in a Violaceous Night-Heron {Nycticorax
violaceus), the deviation from the ordinary arrangement was very

marked, as is well shown in the figure, which was drawn from the

injected specimen by Mr. Harrison, under my supervision. The
right carotid was very large at its origin, and ran for about an inch

towards the left (this portion of the vessel being marked in the

figure by an asterisk), when it turned almost at right angles

and ran forward in the usual manner, giving off at the turning

point the right vertebral, and a rather larger vessel which ran

back to join the dorsal aorta at the base of the heart. In the figure

the heart is removed, and the aorta pulled forward to show this

junction. Injection proved that this connecting duct had a lumen
and was thus quite functional, though apparently not of equal

D.Ao

Carotids of Nycticm-ax violaceus.

Ca, carotids ; V, vertebrals ; D.B, ductus botalli ; In, innominates

;

D.Ao, dorsal aorta. The * marks the enlarged part of the right carotid.

cahbre throughout. The vertebrals {V, V), though given off so far

apart, reached the spinal column at about the same point ; nor did

I observe any abnormality in the vessels of the left side.

Proc. Zool. Soc— 1891, No. XII. 12
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The appearance of the abnormal vessels in the other specimen,

a Chilian Pintail {Dafila spinicauda), though the abnormality was

essentially the same, was less striking ; the right carotid ran towards

the left as in the Heron, for a short distance, but seemed relatively

smaller and straighter ; but it similarly turned suddenly forwards,

at the point of giving off the vertebral, and sent a vessel backwards

to the dorsal aorta, which it joined, at the left side of it opposite

the base of the heart. This specimen was not injected, but I was

able, by passing a bristle down the tube, to satisfy myself that the

connection between the carotid and the aorta was a functional one. I

also noted that in this specimen the artery supplying the skin of the

neck sprang, on the right side, from the same point as the vertebral,

while on the left it was smaller and given off a little posteriorly to

the vertebral. A ductus arteriosus stretched from the left side of

the dorsal aorta to the left pulmonary artery. Professor G. B.

Howes has kindly drawn my attention to Professor Turner's paper

on Globiocephalus svineval (Journ. Anat. & Phys. ii. p. 66, 1868), in

which the existence of a closed ductus arteriosus between the aorta

and pulmonary artery is recorded as occurring in that Cetacean.

Messrs. Marshall and Hurst also mention it in the Rabbit.

Although I have dissected examples of upwai'ds of 90 species, the

above is the only abnormal variation in the carotids which I have

observed ; and that in the two specimens in which it occurred it can

only be regarded as an individual peculiarity I have had ample oppor-

tunities of proving, having dissected three other specimens of Nyc-

ticorax violaceus and one other of Dqfila spinicauda, besides two

specimens of Nycticorax griseus and one of Dafila bahamensis, none

of which exhibited this abnormality. I find, too, that the late

Prof. Garrod has examined the three first-named species, besides

Nycticorax caledonicus, and has not recorded any abnormality in

their carotids.

It would seem therefore that this approach to the reptilian

structure does not characterize any particular species or genus, but

is liable to appear sporadically in individual specimens of species

belonging to widely separated groups.

In conclusion, I have to express my thanks to the Society for the

facilities for study which they have afforded me, and in particular

to their Prosector, without whose kind tuition and assistance this

communication would have been impossible.

i
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Within the last few months I have come upon two cases of an
abnormality similar to the above, but still more marked, inasmuch
as instead of a cord a functional vessel was present. In the first

instance, which occurred in a A''iolaceous Night-Heron {Nycticorax
violaceus), the deviation from the ordinary arrangement was very
marked, as is well shown in the figure, whicli was drawn from the
injected specimen by Mr. Harrison, under my supervision. The
right carotid was very large at its origin, and ran for about an inch

towards the left (this portion of the vessel being marked in the
figure by an asterisk), when it turned almost at right angles

and ran forward in the usual manner, giving off at the turning

pohit the right vertebral, and a rather larger vessel which ran

back to join the dorsal aorta at the base of the heart. In the figure

the heart is removed, and the aorta pulled forward to show this

junction. Injection proved that this connecting duct had a lumen
and was thus quite functional, though apparently not of equal

D.Ao

Carotids of Nycticorax vlolaccub,

Ca, carotids ; V, vertebi-als ; D.B, ductus bufcalli ; In, iiinouiiiiates ;

D.Ao, dorsal aorta. Tlie * marks the enlarged part of the right carotid.

calibre throughout. The vertebrals {V, F), though given off so far

apart, reached the spinal column at about the same point ; nor did

I observe any abnormality in the vessels of the left side.

Proc. Zool. Soc—1891, No. XII. 12
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The appearance of the abnormal vessels in the other specimen,

a Chihan Pintail {Dajila spinicauda), though the abnormality was
essentially the same, was less striking ; the right carotid ran towards

the left as in the Heron, for a short distance, but seemed relatively

smaller and straighter ; but it similarly turned suddenly forwards,

at the point of giving off the vertebral, and sent a vessel backwards
to the dorsal aorta, which it joined, at the left side of it opposite

the base of the heart. This specimen was not injected, but I was
able, by passing a bristle down the tube, to satisfy myself that the

connection between the carotid and the aorta was a functional one. I

also noted that in this specimen the artery supplying the skin of the

neck sprang, on the right side, from the same point as the vertebral,

while on the left it was smaller and given off a little posteriorly to

the vertebral. A ductus arteriosus stretched from the left side of

the dorsal aorta to the left pulmonary artery. Professor G. B.

Howes has kindly drawn my attention to Professor Turner's paper
on Globiocephalus svinevcd (Journ. Anat. & Phys. ii. p. 66, 18G8), in

which the existence of a closed ductus arteriosus between the aorta

and pulmonary artery is recorded as occurring in that Cetacean.

Messrs. Marshall and Hurst also mention it in the Rabbit.

Although I have dissected examples of upwards of 90 species, the

above is the only abnormal variation in the carotids whicli I have
observed ; and that in the two specimens in which it occurred it can
only be regarded as an individual peculiarity I have had ample oppor-
tunities of proving, having dissected three other specimens of Nyc-
ticorax violaceus and one other of Dafila spinicauda, besides two
specimens of Nycticorax griseus and one of Dafila bahamensis, none
of which exhibited this abnormality. I find, too, that the late

Prof. Garrod has examined the three first-named species, besides

Nycticorax caledonicus, and has not recorded any abnormality in

their carotids.

It would seem therefore that this approach to the reptilian

structure does not characterize any particular species or genus, but
is liable to appear sporadically in individual specimens of species

belonging to widely separated groups.

In conclusion, I have to express my thanks to the Society for the
facilities for study which they have afforded me, and in particular

to their Prosector, without whose kind tuition and assistance this

communication would have been impossible.
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March 3, 1891.

Prof. Flower, C.B., LL.D,, F.R.S., President, in the Chair.

The Secretary read the following report on the additions to the
Society's Menagerie during the month of February 1891 :

—

The total number of registered additions to the Society's Mena-
gerie during the month of February was 65, of which 35 were
by presentation, 1 by birth, 15 by purchase, 3 were received in

exchange, and 1 1 on deposit. The total number of departures during
the same period, by death and removals, was 69.

Mr. Sclater exhibited the typical and unique specimen of Mac-
gregor's Paradise-bird {Onemophilus macgregori) from the Queens-
land Museum, Brisbane, which had been kindly lent to him by the
authorities of that Institution for the purpose of being figured in
' The Ibis.' Mr. Sclater remarked that CnemojMlus, though possibly
allied to Xanthomelus, was a very distinct genus, having a structure
of the bill and frontal plumes something like that of Diphyllodes.

Mr. Arthur Thomson, the Society's Head Keeper, exhibited a
series of Insects reared in the Insect-house in the Society's Gardens
during the past year, and read the following Report on the subject :

—

Report on the Insect-housefor 1890.

Examples of the following species of Insects have been exhibited
in the Insect-house during the past season :

—

SiHc-produciny Bombyces and their Allies,

Indian.

Attacus atlas.

pernyi.

cynthia.

ricini.

Satnia cecropia.

ceanothi.

Telea polyphemus.

Anthercea cytherea.

American.

African.

memppe.
*Henucha smilax.

Anthercea mylitta.

Actios selene.

Cricula trifenestrata.

Telea promethea,

angulifera.

Hypocliera io.

Gynanisa isis.

JBuncea caffrariu.

* Exhibited for the first time.

12*
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Diurnal Lepidoptera.

European.

Papilio podalirius.
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In July and August we received some Spiders from Messrs- Raleigh

and C. F. R. Blandy. There are examples of two species of Taran-
tulas {Lycosa nigra and Lycosa porto-santana) and specimens of the

Zehra Spider (^rjrj/ojje/ascia^a). These are all from Madeira. One
of the Zebra Spiders made a web and laid some eggs; these pro-

duced young ones, but they all died.

The following papers were read :

—

1. On a Collection of small Mammals made by Mr. F. J.

Jackson in Eastern Africa. By Oldfield Thomas.

[Eeceived February 2, 1891.]

(Plate XV.)

By the kindness of the Misses Jackson I have been entrusted with

the examination of the small Mammals collected by their brother,

Mr. F. J. Jackson, during his recent successful expedition to the

interior of the British East-African Company's Territories and up
Mount Elgou. Mr. Jackson has already distinguished himself as a

collector, and this last expedition, so far beyond the region explored

by naturalists, has resulted in the discovery of a very large number
of novelties. Mr. Jackson is much to be congratulated on his striking

success in this direction \
The localities at which the Mammals were collected were as

follows :

—

Mount Elgon, a volcanic peak, about 14,000 ft. in altitude, N.E. of

the Victoria Nyanza, about 1° N., 34° 35' E.^ Never ascended

previously by any European.
Turquel, in the Siik country, between 1° and 2° N. and 34° and

3.5° E. ; inland British East Africa.

Mianzini, just east of Lake Naivasha, about 0° 55' S. and 36°

25' E. ; at an altitude of nearly 9000 feet.

The geographical affinities of the collection are extraordinarily

mixed, and even dividing the localities, for Mount Elgon is nearly

200 miles distant from Mianzini, the same peculiarity is observable.

Thus of the three species marked as from Mount Elgon ^, one is

new, with distinct South-African and Abyssinian, not West-African,

affinities ; one is typically West-African (as are many of the birds),

^ See papers on the Birds by Messrs. Sharpe and Grant, 'Ibis,' 1891.
^ These positions are taken from the map in Mr. Joseph Thomson's ' Through

Masai-land,' 1885.
'' Unfortunately some of the specimens, although numbered by Mr. Jackson,

have not the localities marked on them, so that until his notes arrive the exact

locahties cannot be recorded ; and some of these specimens may also be from
Mount Elgon.
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and the other occurs over the whole of Africa. The same sort of

thing is the case with the other specimens.

In tliis part of the new British Territories, therefore, we seem to

possess a region of exceptional zoological interest, as being the

meeting-place of the North-eastern, Western, and Southern faunas

;

and it is much to be hoped that under the auspices of the Imperial

British East-African Company other naturalists will follow Mr.
Jackson's spirited example, and that we shall thereby gain a thorough
knowledge of the manner in which the different zoological districts

pass into one another within our " sphere of influence."

The collection consists of 38 specimens, referable to 15 species,

of which three, two Rodents and a Bat, are new to science'. The
forms mostly belong to groups so obscure zoologically, and so trouble-

some and difficult of collection under the trying circumstances in-

separable from such an expedition, that Mr. Jackson deserves the

sincere thanks of zoologists for this material contribution to our
knowledge of the smaller Mammals of Africa.

1. Herpestes gracilis, Riipp.

a. One specimen.

2. Petrodromus tetradactylus, Ptrs.

a. S • One specimen.

3. Crocidura hedenborgi, Sund.

a. Mianzini. 8/89.

4. Epomophorus minor, Dobs.

a-c. Turquel, Siik. 1/90.

This rare species has been obtained at Zanzibar and Bagamoyo,
and also, by Dr. Eniin Pasha, at Kiriamo, just south of the Albert

Nyanza.

5. Nyctinomus lobatus, sp. n.

a. S . Turquel, Siik. 1/90. Type.

Allied to N. cestoni, Savi ", or rather N. tceniotis, Raf.^, as it ought

to be called, and to K. africanus, Dobs. ; but distinguished from both

by its larger ears, larger tragus, higher antitragus (fig. p. 183), and

coloration, while in other respects it agrees sometimes with one

and sometimes with the other, and forms in some respects a con-

necting-link between them.

Ears very large, rounded, laid forward they extend quite a quarter

of an inch beyoud the tip of the muzzle ; their inner bases united on

the muzzle ; their substance comparatively thin and transparent

;

keel of the conch scarcely thickened below ; antitragus very high

^ Preliminary descriptions of the new species were published in Ann. & Mag.
N. H. (6) Tii. p. 303 (1891).

2 N. Qiom. Lett. p. 230 (1825).
^ Precis decouT. soiniol. p. 12 (1814)
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posteriorly, the notch behind it more than 5 millim. deep, as com-
pared to about 3 millim. in the two allied species. Tragus large

and broad, quadrangular, its tip sharply angular, and its outer upper

border long and straight. Lips apparently not deeply wrinkled.

Gular sac apparently present. Pads at base of thumb distinct.

Lower incisors 4. Colour everywhere above, and on the chin,

shoulders, and sides of thorax below dark brown ; chest, belly, base

of tail, and thighs to below knees pure white.

Nyctinomus lohattts.

Under surface of head, showing ears and antitragus. a, tragus. Nat. size.

Dimensions :—Head and body 77 milUm., tail 56 ; tail free from

membrane 30 ; ears, length from base of post-antitragal notch to

tip 30; forearm 63 (=2-47 in.).

This fine new Bat is distinguished at once from all the other species

of the genus, except i\r. miarensis. Grand., and the two above-

mentioned, by its much greater size, none of them having a forearm

exceeding two inches in length. N. miarensis is at once separated

by its structural characters and is not really allied to N. hbatus.

Of the two species to which it is allied, N. a/ricanus is a native of the

Transvaal, and i\^. tceniotis of Abyssinia', extending northwards over

a great part of the Palsearctic region : the new form is therefore inter-

mediate between them in habitat as in many of its characters ; but

there can be no question as to the specific distinctness of all three.

6. SciuRUs RUFOBRACHiATUs, Watcrh.

a. Mount Elgon, in thick forest. 6000 ft. 2.5/2/90.

b. Mount Elgon, in thick forest. 22/1/90.

c. Mount Elgon.

d. Savi, Mount Elgon. 14/2/90.

This is a typically West-African species, and its occurrence on

Mount Elgon still further extends its known range to the eastward

1 The Abyssinian T. midas, Sund., and N. ventralis, Heugl., are unquestionably,

as Mr. Dobson has sho^vn, synonymous with N. tceinotis.
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beyond that already recorded in the two papers on Emin's Mam-
malia".

7. SciuRus ANNULATUs, Desm.

ft, h. Two specimens.

8. SciURUs CEPAPi, Smith.

a, b. <S • Kikuyu.

c. 5 . Kikuyu.
d. ^.

9. Xerus erythropus, Geoffr.

a. One specimen.

10. Otomys irroratus, Bts.

a~e. Miauziui. 8/89.

These five skins exemplify very well the considerable variation

in colour to which this species is subject, tno of them being dark

umber-brown, two dark sandy fawn, and the fifth grey, with a

wash of brown on the head and centre of back. These differences,

however, may be due merely to age, as, judging by the skulls, the

last described specimen is the youngest, and the first two the next

in age of the set, the fawn-coloured specimens being therefore the

oldest of all.

All the five have 7 laminae in m^ and 4 in m?, and therefore con-

firm on the whole the conclusions come to by Prof. Barboza du
Bocage ^ as to the identity of his O. anchietce, which has 7-5

laminae in the two teeth, with 0. irroratus of S. Africa, which
ordinarily has only 6-4. There may be perhaps a tendency to an
increase northwards in the number of laminae in the last upper molar,

as S.-African specimens seem very rarely to attain the number found

in all of the Mianzini ones, which are the most northern recorded.

11. Otomys JACKSONI, sp. n. (Plate XV.)

o. Crater of Mt. Elgon, at 13,200 ft. 17/2/90. Tijpe^.

b, c (without skulls). Ditto.

Allied to O. irroratus, but readily distinguishable by the lower

incisors having two deep grooves on their anterior faces instead of

only one.

Size rather smaller than in O. irroratus
;
general form, as usual,

very vole-like. Fur excessively long and soft, the general mass of

the hairs on the back attaining a length of 18-20 millim.

' P. Z. S. 1888, p. 8, and 1890, p. 447. In the second of these two papers a
misprint occurs (p. 446), whicli I may take this opjiortunity of correcting.

The type sjjeciinen of Anomahirus orimtalis, Peters, is there said to be in the
JJriiish Museum, but it should, of course, have been Berlin Museum.

- ,T. Sci. Lisb.(2) iii. p. 206 (1889).
' Tlie single skull, on which of course the species is really founded, was not

di'liuitely allocated to any one of the three skins; but iu its size it appears to
iU a the best, and as it certainly belongs to one or other of the three, the point
js not of vei-y great consequence.
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Colour a coarsely grizzled brownish yellow mixed with black, the

grizzling appearing all the coarser from the great length of the fur.

Longer hairs on centre of back black-tipped, those on sides yellow-

tipped. Bases of hairs all over, above and below, pale slaty grey for

seven-eighths of their length ; tips of belly-hairs dirty yellow. Ears,

as usual, large and rounded. Tail short, bicolor, black along the top,

shining greyish white along the sides and under surface.

Skull very much as in O. irroratus, but the bones rather lighter

and more delicate.

Teeth. Upper incisors narrower and flatter in front than in

O. irroratus ; their anterior faces each with one deep groove in the

position of that of O. irroratus, a faint internal one also as in that

species, and between the two a third very faint and indistinct one,

just flattening the part of the tooth that is most convex in the allied

species. Lower incisors each with two deep and distinct grooves,

the outer one clearly corresponding to the single groove in O. ir-

roratus, the inner one running along the part that is so prominently

convex in that species. Lamina formula of molars ^^j as in all the

present set of O. irroratus.

Dimensions :—Head and body approximately 120 millim. ; tail (of

b, that of a being broken) 4/ ; hind foot 25'5.

Skull. Basal length .31-4, greatest breadth 18" 1 ; nasals, length

16, breadth 6'2; interorbital breadth 4 ; interparietal, length 4'9,

breadth 9"5; anterior palatine foramen &b; diastema 7'7 ; length

of upper molar series (crowns only) 7'8 ; combined breadth of upper
incisors 3"6

; lower jaw, condyle to incisor tip 23'8.

As already shown, the more numerously grooved incisors separate

this new species at once from O. irroratus, while O. brantsii, Smith,
and O. unisulcatus, F. Cuv., the only other species recognized, have
incisors even less grooved than in the form to which I have com-
pared it. It represents therefore a most interesting step towards
Oreomys typus, Heugl,^, a native of the high mountains of Abyssinia,

which has no less than three deep grooves on each of its incisors

and a lamina formula of^^ ; in fact its discovery may necessitate

the union of " Oreomys " with Otomys, the number of incisor grooves

being in this group evidently not a generic, but only a specific

character. Without having examined a specimen of Heuglin's

animal, however, and only from his description, I do not care for the

present definitely to abolish the genus.

This striking new species is one of the many important zoological

discoveries made by Mr. Jackson during his ascent of Mount Elgon
in January 1890, and it is with much pleasure that I connect with

it the name of so distinguished an explorer and naturalist as he has
proved himself to be.

< Eeise N.O.-Afr. ii. p. 76 (1877).
^ Heuglin, in his description, stated that there were 4 upper molars present

in Oreomys, with a lamina formula of 3-2-3-5 ; but he had evidently mistaken
the long posterior tooth for two, and I have therefore corrected his formula into

that above given.
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12. Mus DOLiCHURUS, Smuts.

a-d. 2 and 3 young ones. Mount Elgon. 2/90.

•' Found in a Barbet's nest in a hole in a tree in thick forest."

Mus arborarius, Peters \ originally described from the Zambezi,

and recorded by Pagenstecher from jMguruman, Masai-land, is no

doubt synonymous with the earlier described M. dolichurus ^. So

also, in all probability, is the same author's M. rutilans ^ from the

Cameroons, while a specimen from Fayum, Egypt, in the Berlin

Museum, which is marked " Mus argillosiis, Licht." *, appears also

to be the present form. The species therefore ranges over the

whole of Africa, from Egypt to the Cape, although it is evidently

very rare, as so few specimens have been brought to Europe.

The three young ones, taken from the nest by Mr. Jackson, are

clothed with straight crisp hairs above and are nearly naked below ;

their upper surfaces are of a dark mouse-grey colour with prominent

yellowish patches behind the ears ; their chins, chests, and bellies

are bordered with bright cream-colour. As in other long-tailed

species, the tails of the young are comparatively short, barely equalling

the length of the body without the head.

13. Mus (ISOMYS) ABYSSINICUS, RUpp.

a, b. Turquel, Suk. 1/90.

14. Mus (IsoMYs) PUMiLio, Sparrm.

a, b. Mianzini. 8/89.

15. Rhizomys annectens, sp. n.

a. Ad. cJ • Type of species.

(?) 6, c. Yg. Mianzini. 8/89.

Like B. splendens, Riipp., but considerably larger, although not

attaining the size of B. macrocephalus, Riipp.

Dimensions of a :—Head and body (circa) 240 millim. ; tail 45 ;

hind foot, without claws 29, with claws 33.

S^ull dimensions :—Basion to gnathiou 51 ; basion to front sur-

face of one of the incisors 52 ; zygomatic breadth 39-4 ; nasals, length

21, greatest breadth 7"6; breadth between outer corners of infra-

orbital foramina 15"3; diastema 21-5; combined breadth of upper

incisors 8*2 ; length of upper molar series (crowns only) 10-0.

Lower jaw, length (bone only) 3G ; back of condyles to incisor tips

43-5.

The basal length of the skull of B. macrocephalus appears, from

Riippell's figures, to be about 63 millim,, while that of the largest of

six specimens of B. splendens in the British Museum is only 41.

1 Siiugeth. Mossamb. p. 152 (1852).
2 En. Mamm. Cap. p. 38 (1832).
' MB. Ak. Berl. 1876, p. 478. The type of this species is said to have only

—2=4 mamma; ; but this is probably an abnormality, as there is a specimen

in the Museum from the Kiger with the usual number, 1—2=6.
^ No description published, so far as I can ascertain. The specimen was

collected by Hemprich and Ehrenberg.
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The three species therefore form a gradational series, all extra-

ordinarily alike externally, and merely differing in the sizes of their

skulls.

Mr. Jackson's discovery of this interesting connecting-link in the

genus is the more remarkable as R. splendens has been found both

to the north of its habitat, in Abyssinia, and to the south, on and

near Mt. Kilimanjaro, whence Mr. H. C. V. Hunter obtained four

specimens in 1888, which he was good enough to present to the

National Collection. These specimens are quite identical with

Abyssinian examples.

It may just be mentioned, although probably of but httle importance,

that R. annectens has not the darker muzzle ordinarily present in

R, splendens, that it has a paler tail, and that its bullte appear to

be proportionally rather smaller.

Specimens b and c are too young to be determined with absolute

certainty, at least until the exact local ranges of R. annectens and

R. splendens are known. They are remarkable for their very long,

soft and silky hair, and their peculiar bluey-grey colour, utterly un-

like the reddish-brown characteristic of the adult. In fact, with-

out the skulls, one might have been excused for looking upon them
as representing a totally distinct form.

2. Descriptions of New Butterflies collected by Mr. F. J.

Jackson, F.Z.S., in British East Africa, during his recent

Expedition .—Part I. By Emily Mary Sharpe.

[Received March 3, 1891.]

(Plates XVI. & XVII.)

This paper records the names of some new species of Papilionid(v,

Pieridce, and Acrceidce discovered by Mr. F. J. .Jackson in the

Kikuyu and Sotik districts and on Mount Elgon. I shall hope,

later on, to give an account of the entire collection made by Mr.
Jackson in these regions ; but as it contains a number of Lyccenidce,

this project will take some little time to accomplish, as the working

out of the last-named family is a very diiiicult matter.

Subfam. Papilionin-E.

1. Papilio mackinnoni, sp. n. (Plate XVI. fig. 1.)

Nearest to P. constantinus of Ward, from Ribe (Afr. Lepid.,

part i. pi. i. figs. 1, 2), but easily distinguished by the position of

the ochreous band across both wings, the absence of the submargiual

row of yellow markings, and by the want of the large oval spot in

the discoidal cell.

General colour rich brown, almost black, with all the spots and
markings ochreous.

Fore wing. Hiud margin scalloped with a half-circular edging of
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ochreous between each nervule. From the costa, near the apex, is

a row of uhie ovate yellow spots forming a transverse band down to
the inner margin, the spots distinctly separated from each other by
a line of brown, marking each nervule ; the spots on the disk below
the radial and median nervules being much larger. Between
the second and third subcostal nervules, and situated at the base of
these two nervules, is a small hastate spot, smaller in size than in

P. constantinus and nearly obsolete.

Sind wing. Similar to the fore wing in colour and markings, the
transverse band of ochreous spots being continued in the same line

as on the latter ; the hind margin similarly scalloped with a fringe

of ochre between the nervules, the tail being scalloped on the inside

only.

The ochreous markings on the hind wing are more longitudinal in

form than on the fore wing : those of the disk are in the form of longi-

tudinally-ovate twin spots, between which is a scarcely visible line

of brown ; the spot near the anal angle very small and rounded.
Underside. Resembles the upper surface in general character of

its colour and bands, but the transverse band on the hind wing is

of a pearly appearance.

The general colour of the under surface is dark brown, but there
are irregular mottlings of lighter brown on the basal area of the
hind wing, causing the darker brown ground-colour to take the
form of a baud in continuation of the ochreous band, which does not
extend higher than the second radial nervule.

Exp. 4g inches.

Hab. Between Sotik and Kavirondo, Oct. 1889.
The female is very similar to the male in colour, but the ochreous

markings are larger, especially on the hind wing, where they form a
broad band composed of entire (not twin) spots, which are obtusely
oval towards the base of the wing and scalloped towards the hind
margin.

Exp. 4| inches.

Hab. Kikuyu, August 1889.

2. Papilio jacksoni, sp. n. (Plate XVII. figs. 1, 2.)

Nearest to P. cynorta of Fabricius, but differing in the white
band of the fore wing, which, instead of being continuous with that
of the hind wing, is broken up into spots.

General colour black, with white bands, spots, and markings.
Fore wing. Hind margin obsoletely scalloped with a white fringe

between the nervules, a transverse row of eight spots slanting from
the apex towards the inner margin, those between the radial and
median nervules much smaller and more hastate in shape than in
P. cynorta ; the submedian spot of white consisting of a twin spot
longitudinal in shape. Below the discoidal cell, the areas of the
wing adjoining the nervules are marked by a shade of ashy brown,
the texture of the wing at the same time being hirsute.
Hind wing. Hind margin distinctly scalloped with white between

the nervules ; a submarginal row of five white spots, rounded in
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shape, four on the disk and one above the second subcostal nervule :

the basal area somewhat browner and followed by a broad oblique

transverse band of yellowish white.

Underside. Fore wing blackish, the transverse row of white

ovate spots distinctly marked, but becoming obsolete towards the

apex, where there is a distinct shade of ashy ; on the upper fore

margin of the discoidal cell is an indistinct spot of white.

Hind wing light brown, darkening towards the apex and across

the disk ; the white spots not so distinct as on the upper surface,

the middle one of the five being obsolete ; between the second sub-
costal nervule and the radial nervule is an additional spot of white

;

basal area rufous, with a spot and streak of black above the sub-

costal nervure ; the discoidal cell with three black lines ; the rufous

base followed by a white band not so distinct as on the upperside of

the wing, and shaded with lilac under certain lights.

Exp. 4 inches.

Hab. Between Sotik and Kavirondo, Sept. 1889.

The female is rather larger than the male, and is distinguished by
the patch of rufous ochre which takes the place of the white trans-

verse band of the male. There is a submarginal row of six white

spots on the hind wing, instead of five as in the male. Instead of

the band of longitudinal spots on the fore wing of the male, the

female has a submarginal row of rounded white spots differing in

size, five in number in a continuous series, confined to the disk,

absent between the fourth and fifth subcostal nervules and between
the latter and the first radial, but re-occurring between the third and
fourth subcostal nervules near the apex. There are three irregular

large white spots, one triangular on the upper margin of the dis-

coidal cell, another below the cell, ovate in shape, between the first

and second median nervules, and the third, a twin spot of irregular

shape, at the base of the fifth subcostal and first radial nervules.

Exp. 4\ inches.

Hab. Kikuyu, Sept. 1889.

This species is also nearly allied to P. echerioides of Trimen (cf.

S. Afr. Butterfl. iii. p. 255), a species figured in the 'Transactions

of the Entomological Society' for 1868 (p. 72, pi. vi. figs. 1, 2).

The position of the white spots on both wings is quite different,

and both spots and bands are white, not yellowish white as de-

scribed by Dr. Trimen.

Subfam. Pierin^.

3. Mylothris wiNTONiANA, sp. n. (Plate XVI. fig. 2.)

Female. Similar to thet female M. clarissa of Butler, and with a

yellowish hind wing as in that species, but with a very much broader

blackish border.

Fore lui'tiff white, the basal area pinkish ; costal margin and an
oblique patch on the apex blackish, with four triangular spots on

the hind margin diminishing in size towards the posterior angle, the

spot at the end of the submedian nervure being very minute, those
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at the end of the three median uervules becoming gradually larger,

and the mark at the end of the radial nervules beiag confluent with

the blackish apex.

Hind wing creamy ochreous, with a pinkish tinge on the basal

area, the hind margin scalloped with a white fringe, before which a

broad band of black, confluent at the end of the subcostal and radial

uervules, and succeeded by a large rounded spot of black at the end

of each median nervule. At the end of the submedian nervure is a

small spot of black, the adjoining portion of the wing being shaded

with orange.

Underside. Fore wing pearly white, rich orange at the base,

and shaded with orange-yellow towards the apex, with a distinct row

of black spots on the hind margin of the wing, and extending round

the apex till they become evanescent on the costal margin.

Hind wing orange-yellow, a little deeper in colour near the base

;

the hinder margin with a row of large black rounded spots.

Exp. 4 inches.

Hab. Kavirondo, Oct. 1889.

4. Mylothris jacksoni, sp. n. (Plate XVI. fig. 3.)

Nearest to M. narcissus of Butler (P. Z. S. 1888, p. 95), from

Kilimanjaro, but differing in the broad black border, which extends

along the inner margin to the base of the fore wing.

Fore wing white, with a complete black border all round, the

base black, with a swollen area of black, extending from the base

along the upper margin of the discoidal cell to the middle of the

costal border, where the black costal margin is decidedly narrower ;

the border on the hind margin denticulated on its inner edge.

Hind luing bright sulphur-yellow, with tiny black spots marking

the end of each nervule on the hind margin ; and with a broad

black streak, extending along the edge of the wing from the apex to

about the end of the subcostal nervule.

Underside. Fore wing white, with the costal margin black,

becoming yellow towards the apex, which continues yellow as far as

the third median nervule. Each nervule is marked by a tiny black

spot on the hind margin ; these spots are more distinct on the

hind wing, which is entirely sulphur-yellow.

Exp. 2| inches.

Hab. Kavirondo, Oct. 1889; Kikuyu, Aug. 1889.

5. Mylothris mackenziana, sp. n. (Plate XVI. fig. 5.)

Nearest to M. rueppelli of Koch, but with no yellow at the base of

the hind wing ; the orange of the fore wing much more restricted and

extending in an oblique patch across the basal third of the discoidal

cell to the costal margin ; the latter is black ; there is no apical

patch, but the costal margin shows two confluent black spots near

the apes, and each nervule is marked with a tiny black spot on the

hind margin as far as the first median nervule.

Hind wing white, with a tiny black spot at the end of each

nervule on the hind margin.
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Underside considerably different from that of M. rueppelli, the

hinder wing and the apex of the fore wing being ochreous,

each nervule being represented on the hind margin by a spot of

black ; the base of the fore wing with an oblique mark of bright

orange as on the upper surface, but this orange mark is extended

much further along the costal border and reaches beyond the limit

of the discoidal cell.

Exp. 2|- inches.

Hab. Kavirondo, Oct. 1889.

6. Teracolus elgonensis, sp. u. (Plate XVI. fig. 6.)

General colour greenish white, with a small black spot at the end

of the discoidal cell. The costal margin is narrowly edged with

black, which is much broader at the apex, and continues along

the hind margin, decreasing in width towards the submedian nervure,

where the black terminates. Near the apex, between the third

subcostal and first radial nervules, is an ovate spot of deep crimson

followed by two other spots smaller in size, the last being nearly obso-

lete. At the base near the inner margin is a slight shading of grey.

The hind wing is greenish white with no visible markings.

Underside, fore wing white, with the costal margin, hind

margin, and apical portion pale yellow, the small black spot at the

end of the discoidal cell visible.

Hind wing entirely pale yellow, the costal margin narrowly edged

with orange ; a small streak of black is very distinct at the end of

the cell ; from the end of the costa to the submedian nervure is a

half-circle of light brown spots between the nervules.

Exp. 3 inches.

Eab. Mount Elgon, Feb. 1890.

7. Belenois margaritacea, sp. n. (Plate XVI. fig. 4.)

Fore wing with more than the basal half pearly white, the apical

portion of the wing with the costal margin black, this black

extending to the posterior angle but becoming much narrower in

this direction. Some slight indications of subapical whitish

streaks.

Hind wing pearly white with a bluish reflexion ; the hind margin

with a tolerably broad band of black indented by subterminal spots

of bluish white, becoming smaller and more longitudinal between

the first and second median nervules, and becoming obsolete above

the submedian nervure.

Underside. Eore wing with the basal portion white, with a yellowish

tinge, inclining to pale orange near the extreme base ; costal margin

and apical portion of the wing black, inclining to bronzy black at

the apex and on the hind margin ; this leaves a subterminal band of

deeper black bordering the white area.

Hind wing bronzy black, with a spot of orange -yellow before the

apex, and with a slight edging of yellow near the base of the costa
;

a slight indication of a paler subterminal shade of bronzy brown
along the hind margin.
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Exp. 2 inches.

Hal. Sotik, Sept. 1889.

Allied to B. raffrayi of Obertbiir (c/. Etudes d'Entomologie, p. 17,

pis. i. &iii.).

Subfam. Acr.^in^.

8. AcR^A EXCELSIOR, sp. 11. (Plate XVII. fig. 3.)

Of the same group as A. bonasia, but with a yellow subapical

patch on the fore wing and a yellow patch on the hind wing. The
underside differs from that of any species of Acrcea which I have

yet seen.

Fore whiff. A large basal area of deep orange-rufous extending

over two thirds of the cell and over all but the hind margin of the disc,

so that it occupies the major portion of the wing. The base black,

extending as a broad border along the costal margin to the apex,

and round the hinder margin and along the inner margin, though
here it is much narrower ; where the rufous portion touches the black

which borders it, there is a slight indication of a yellow intermediate

line, near the costal margin and the outer posterior and inner

marginal border. The subapical patch of pale yellow is tinged with

rufous, and in shape is long and oval, extending from near the

costal margin almost to the hind margin, crossing the base of the

subcostal nervules and radial nervules almost to the posterior

margin of the third median nervule. This yellow patch is separated

from the rufous area by a black band from the costa to the hind

margin.

Hind wing. Basal area black, with a rufous spot above the

subcostal iiervure ; the centre of the wing crossed by a broad

band of yellow, from the costa to the inner margin, washed with

rufous towards the former and above the disk ; the hind margin
with a broad black band which occupies, at least, a quarter of the

wing.

Under surface. More than the basal half orange-rufous, streaked

with yellow at the base and along the costal margin, which is other-

wise dusky black as well as the apex and hind margin of the wing,

the latter narrowing towards the anal angle and ornamented with a
mesial streak of crimson on the hinder margin between each

nervule. A yellow subapical patch is enclosed by a band of black,

exactly as on the upper surface.

Hind wing. Beautifully varied with yellow and crimson, the greater

part of the wing being yellow. The base is crimson, enclosed in a
triangular line of black, with a white spot at the base of the' internal

nervure. About the middle of the costal border is another tri-

angular patch of crimson, enclosed by black, reaching to the hind

margin of the discoidal cell. The hind margin of the wing is

occupied by a broad border coequal with that of the upper surface,

the nervules marked by a broad line of ashy black, the intervening

spaces being crimson with a well-marked subterminal spot of white,

the hind margin being fringed with black.
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Exp. 2 inches.

Hab. Kikuyu, Sept. 1889.

9. AcR.EA MELANOXANTHA, sp. n. (Plate XVII. fig. 4.)

Black and yellow as in A. circeis, wliicli it somewhat resembles,

especially on the underside ; it is, however, much smaller, and has
fewer transparencies on the fore wing.

Fo7-e wing black, with a double row of spots ; two are twin-

spots, one being at the posterior end of the cell, and the other
adjoining it at the base of the disk, between the first and second
median nervules. These two spots are irregularly oblong in shape
and of a yellow colour. A second row of siibapical spots consists of

three, also irregularly oblong in shape, but transparent white ; these

are situated in juxtaposition, below the fifth subcostal and second
radial nervules.

Hind wing blackish, with a patch of yellow, irregular in shape,

occupying the middle of the wing. The basal area of the wing is

black, extending in a black band along the costal margin, which
joins the broad black border of the hind margin. The yellow colour

of the hind wing reaches to the inner margin about its centre ; the

black nervules are indicated plainly as they cross the yellow area,

and two black spots are also visible on the yellow of the upper
margin of the discoidal cell.

Underside. Fore wing ashy brown for the basal two thirds,

the white spot of the upperside indicated below, with a dusky spot

at the base of the fifth subcostal nervule ; apical area and hind

margin of the wing coppery bronze, each interspace with a black

mesial line, the nervules also marked out in black ; the hind margin
fringed with black.

Hind wing. Basal area ochreous yellow, deeper near the base, all

this pale area numerously dotted with black sjiots, clustering nearer

to the base and on the inner margin ; hind margin with a broad band
of coppery bronze, with the same mesial line of black and the black

lines of the nervules also strongly indicated ; the hinder margin
fringed with black.

Exp. 2 inches.

Hab. Mount Elgon, Feb. 1890.

10. AcR^A OREAs, sp. H. (Plate XVII. fig. 5.)

Resembling A. melanoxantha on the upper surface, with two rows

of triple white spots, the subapical ones, however, not being trans-

parent. The hind wing is further different in the yellow central

patch being entirely shut in by black. The under surface, however,

is totally different from that of A. melanoxantha and is more in the

style of A. cabira.

Fore wing. Upper surface black, with two rows of oblong white

spots : one row about the middle of the wing consisting of three

dissociated spots, one in the middle of the cell, a second below the

base of the second median nervule, and the third near the hind

margin below the first median nervule. The second row of white

Proc. Zool. Soc— 1891, No. XIII. 13
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spots are subapical, two spots being close together below the fifth

subcostal nervule, the second between the first radial, while the

third is a little further off near the hind margin, below the second

radial nervule.

Hind wing black, enclosing a large yellow area which reaches

from near the base of the wing, spreads over the cell, and occupies

the basal third of the disk.

Underside. Fore wing dusky, the apex somewhat reddish ; the

base buff chestnut, extending along the basal edge of the costal margin.

The white spots of the upper surface indicated by pearly-white spots

below.

Hind wing. Bright chestnut at the base, with tiny dots of black,

followed by a yellow mesial area, almost coextensive with the same

area on the upper surface, but reaching to the inner margin of the

wing behind the chestnut, which has sharply quadrate borders on its

hinder aspect ; the whole of the hind margin bronzy brown with a

reddish tinge, forming a very broad band, the nervules marked by

black lines, with a mesial hne of black between each nervule to the

hind margin.

Exp. 24 inches.

Hab. Mount Elgon, Feb. 1890.

DESCRIPTION OP THE PLATES.

Plate XVI.

Fig. 1. Papilio macTcinnoni, sp. n., p. 187.

2. Mylofhris winfoniana, sp. n., p. 189.

3. Mylothris jackso7ii, sp. n., p. 190.

4. Belenois margaritacea, sp. n., p. 191.

5. Mylothris macJcenziana, sp. u., p. 190.

6. Teracolm elgonensis, sp. n., p. 191.

Plate XVII.

Fig. 1. Papilio jacksoni, sp. n., cf, P- 188.

2. Papilio jacksoni, sp. n., §, p. 188.

3. Acrcea excelsior, sp. n., p. 192.

4. Acraa melanoxantha, sp. n., p. 193.

5. AcrcBa orcas, sp. n., p. 193.

3. On the Comparative Osteology of the United States

Columhidce. By R. W. Shufelut, C.M.Z.S.

[Eeceived February 2, 1891.]

Opportunity has recently been afforded me to compare together

examples of the skeletons of the following species of Pigeons of our
avifauna, viz.:

—

Ectopistes migratorius, Zenaidura macroura, Engy-
ptila albifrons, Melopelia leucoptera, Oolumhigallina passerina, Scar-

dofdla inca, and Starnoenas cyanocephala. I have also had at hand
during this work skeletons of several of our domesticated varieties, a
large series of skeletons of nearly all our gallinaceous birds, and the

published accounts of the osteology of many forms of columbine
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types, such as have been described by the Newtons, by the Parkers,

by Fiirbringer, and by many others \

So liar as I have examined them, then, I find the Pigeons of this

country to be :

—

1. Completely schizognathous birds; and with elongated narial

apertures in the skull, which are not separated by an osseous

septum nasi.

2. A large lacrymal bone is present, which fuses extensively with

the pars plana, thus forming an unbroken plate.

3. With large vacuities in the anterior wall of the brain-case, the

lower one of which merges with a big one in the interorbital

septum.

4. Zygoma very slender.

5. Basipterygoid processes present, which may (in all save

Ectopistes ?) or may not articulate with the short pterygoids
;

the latter not in contact in the middle line anteriorly.

6. Palatines very slender, with their laminte somewhat reduced,

and with their postero-external angles completely rounded off.

7. Maxillo-palatines antero-posteriorly elongated, internally

spongy, and fused with the prepalatines, the maxillary, and

the premaxillary.

8. The premaxillary process of the nasal bone carried far forwards,

beneath the osseous culmen.

9. Sphenoidal rostrum sharp in front, thick and rounded behind.

10. Vomer may or may not be present (?). Huxley figures the

palate of Columba palumbus, and says " the vomer is very

slender" (P. Z. S. 1867, p. 434) ; Parker says the Pigeons

are without a vomer.

11. Quadrates typically ornithic, and with two transversely dis-

posed facettes for articulation with mandible.

12. Mandible V-shaped, its symphysis short and feeble ; arti-

culatory ends transversely truncated posteriorly, from above,

downwards and forwards ; ramal vacuity may {Ectopistes)

or may not {Starncenas) be present.

13. Eighteen {Ectopistes) or nineteen {Starncenas) vertebrae in

the spinal column between the skull and pelvis. Three

leading dorsal vertebrae fuse together to form one bone

{Ectopistes), and with it may fuse the ultimate cervical

{Melopelia). Five {Starncenas) or six {Ectopistes) free

caudal vertebrae. A good-sized pygostyle present. Pelvis

broad and shallow ; no prepubic spine present.

14. Os furcula U-shaped ; without hypocleidium, and very

slender.

1 To the U.S. National Museum, and to Mr. P. A. Lucas of that Institution,

I am indebted for the use of a skeleton of Ectopistes and one of Colmnbigallina

passerina ; one of the assistants also, Mr. SchoUick, has presented me with a

skeleton of the domesticated Pigeon known by the name of the "Archangel."

Mr. J. S. Singley of Giddings, Texas, has litewise forwarded me several valu-

able specimens. My private cabinet also contains numerous skeletons of our

various species of Columbida.
13*
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15. Sternum large, vpith very deep carina ; two pairs of flaring

xiphoidal processes, usually making the bone 4-notched, but

the posterior or more inconspicuous internal pair of xiphoidal

processes may unite by their extremities with the mid-xiphoi-

dal prolonsation and thus create fenestrsB behind. Manu-
brium small. Corpus sterni often narrow for its entire length.

Usually four articular facettes upon each costal border.

IG. The humerus is straight, pneumatic, and its radial crest is

triangular in form. The radius is straight and the ulna is

bowed.

1 7. Trochanter offemur elevated above the summit of the shaft.

Patella mav be very small and in two pieces, or it may be

larger with a single minute piece near it {Starnoenas).

Ossific centres in tibial cartilage.

IS. Hypotarsus of tarso-metatarsus of short cubical form, and is

both pierced and grooved for the passage of tendons.

Hallux on a level with the other toes, and its metatarsal

peculiarly twisted. Phalanges of pes 2, 3, 4, 5 for the

1st to 4th toes respectively.

Conclusions.

Our Suborder of Golumlin; in the United States contains but one

family—the Columbidce. "Whether the Quail-Doves of the genus

Stanicenas should be awarded a subfamily of the Columbidte can

onlv be settled when we are in possession of a full knowledge of

their anatomy. So far as the osteology of Starnoenas cyanocephala

goes, it would seem to indicate that a subfamily line separates it

from our other Pigeons ^

One of the best established facts in ornithology is that the

Columbidce are nearly related to the great gallinaceous group of

birds, so then the nearest relatives they have in our avifauna are

the Tetraonidte, especially the Grouse. Then beyond them are the

Cracidce and Turkeys. Huxley has said (P. Z. S. LS67, p. 460)

that "on the other side they seem to be allied with the Owls and

Vultures." Such affinities, however, must be quite remote. There

is no question about the links that connect the Columbine types

with the Grouse and Ptarmigans {Lagopus), for they are most

perfectly seen in the Sand-Grouse, holding as these latter do a

morphological position directly between them. The Plovers are

not so far off in another direction, and Tinamus and Hemipodius

have al;0 distant claims to kinship. The extinct Dodo and the

existing Didunculus of Samoa show other and perhaps nearer

relations. Fossil remains of Pigeons, so far as the present writer is

aware, have not as yet been found in this country, though those of

several species of Turkeys have.

1 With its enormous sternum, its differently constituted vertebral column, and
a number of other points, it will at once be seen tbat, osteologieally, Utarncenas

is quite ditferent from any of our other Pigeons. These characters are also

supported by others already pointed out by Coues (Kej-, 2nd ed. p. 571), wlio

has created for it the subfamily Starnxnadinee, and I am strongly iucliued to

believe he is ri;'ht.
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March 17, 1891.

Prof. G. B. Howes, F.Z.S., iu the Chair.

Mr. Sclater exhibited two specimens of the horns, with scalps

attached, of an Antelope from Somali-land which he had received

from his correspondent Capt. H. G. C. Swayne, E.E.

Writing from Berbera (February Uth," 1891), Capt. Swayne
stated that the specimens had been lately given to him by some

Dolbohanta Somalis (see map in James's ' Unknown Horn of Africa,'

where the district of Dolbohanta is marked to the S.E. of Berbera

about 100 miles distant), who had brought them from the interior,

and told him that this " kind of Gazelle " was not found anywhere

near the coast-line. Its size was said to be " about the same as

that of Waller's Gazelle, which is found all over Somali-land." Its

Somali name was " Dip-tag."

Capt. Swayne was starting next day on a shooting expedition into

the Dolbohanta country, where he hoped to meet with this Antelope

and to be able to send better specimens.

Mr. Sclater stated that, with the kind permission of Mr. Oldfield

Thomas, he had compared the present specimens with the skull

upon which Mr. Thomas had just founded his Cervicapra clarkei

(Ann. & Mag. Nat. Hist. 1891, vii. p. 304), and that there was no

doubt that they all belonged to the same species. But Mr. Sclater

could not at all agree with Mr. Thomas that the Antelope in question

was a Cervicap7-a. It appeared to him to be rather one of the Desert

Antelopes allied to Gazella, and, judging from the form of the cranium

shown in Mr. Thomas's specimen, to be probably allied to Waller's

Gazelle {LitTiocranius walleri).

Mr. Sclater exhibited two skins of the Ounce {Felis undo) in

reference to the specimenof this Cat lately acquired by the Society',

and made some remarks on its distribution, which appeared to be

entirely confined to the High Plateau of Central Asia. From the

Himalayas it undoubtedly extended north of the Altai and into

Amur-land and the island of Saghalin (c/. Schrenck, Amur-Reisen,

vol. i. p. 96). But the story of its occurrence in Asia Minor, in-

vented by j\Ir. D. G. Elliot, had now been quite upset by Messrs.

Danford and Alston (see P. Z. S. 1880, p. 51). Nevertheless, Mr.

Sclater had thought it would be of interest to get a living specimen

of the so-called Felis tulliana, from the mountains above Smyrna,

and had consequently applied to Mr. Frederic Holmwood, F.Z.S.,

at present H.B.M.'s Consul General at Smyrna, to use his best

endeavours to obtain an example of this animal.

The following papers were read :

—

1 See below, p. 212.
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1. Note on some Dermal Plates of Homosteus from the Old

Red Sandstone of Caithness. By A. Smith Woodward,

r.Z.S., of the British Museum (Natural History).

[Keceived March 2, 1891.]

So much is now Icnown concerning the dorsal shield of the large

armoured fish Homosteus, from the Old Red Sandstone of N. Scot-

land and N.W. Russia, that little remains to be added beyond
points of detail concerning the form of the Yarious plates. The
Tentral shield, however, is still unrecognized, and much has yet to

he determined in connection with the facial bones. Existing know-
ledge of the subject is due chiefly to the researches of Hugh Miller^

Asmuss^ Pander ^ and Traquair^ ; and further advances can only

be made by the discovery of additional specimens.

For one such discovery, which makes known a few novel features

of interest, the writer is indebted to Mr. Donald Calder, of Thurso,

who has recently forwarded to him an associated group of five

dermal plates of Homosteus milleri from the Thurso flagstones.

The three occipital plates are isolated and beautifully exhibited from

the visceral aspect ; a smaller, bilaterally symmetrical plate, also

exposed from the visceral face, seems to he the anterior median
ventral element ; and another plate, with an adjacent fragment, is

most probably one of the anterior ventro-laterals. The median
occipital is shown in the accompanying drawing, fig. 1, p. 199, the

left lateral occipital in fig. 2, tiie anterior median ventral in fig. 3,

and an impression of the supposed left anterior ventro-lateral in

fig. 4 ; all the figures being of one quarter of the natural size.

It has long been known that the median occipital plate in

Homosteus overlaps the lateral occipitals to an enormous extent, hut
the precise limits of the great facette on each side have not been so

clearly exhibited as in the new specimen (fig. 1,/). Except in the

hinder two thirds of the anterior half, the overlapping surface is

more extensive than the exposed visceral face ; and in front, where
the bone is very robust, it exhibits a pair of broad facettes (/),
distinct from the lateral pair and thus evidently overlapping the

central plates immediately in advance. The exposed median portion

exhibits a longitudinal ridge arising shortly in front of the occipital

border and soon bifurcating into a symmetrical pair of ridges, which

1 H. Miller, ' Footprints of the Creator (1849), p. 70, figs. 2-1, 27-29, 36,

37, 39-41.
2 H. Astauss, ' Das Tollkommenste Hautskelet der bisher bekannten Thier-

reihe ' (Inaug. Dissert. Dorpal, 1856), pp. 8, 35.
• C. H. Pander, ' Die Placoderinen des devonischen Systems ' (1857), p. 74,

pi. viii. figs. 2, 3, 6, 7.
* R. H. Traquair, " Homosfcus, Asmuss, compared with Coccosteus, Agassiz,"

Geol. Mag. [3] vol. vi. (1889), p. 1, pi. i.
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gradually diminish to the anterior third of the bone and then pass

into broad undulations bounding a median longitudinal hollow.

Posteriorly, where the two lateral occipitals approach most closely,

the ridge is an arrowhead-shaped boss, the apex directed back-

wards and the base forvsards ; and at this point there may have

been a descending plate of bone. At its bifurcation the ridge

Figs. 1-4. Dermal jAates of Bomosteiis milkri, hom the Caithness Flagstones;

all shown from the visceral aspect, of one quarter the natural size.

1, median occipital ; 2, left lateral occipital ; 3, anterior median

ventral; 4, impression of left anterior ventro-lateral. /, facettes

for overlap.

becomes much less elevated, broader and rounder, gradually dimin-

ishing forwards as just described; and on either side is a series of

shallow, transverse linear grooves, symmetrically disposed in several
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pairs, all directed both backwards and outwards. These markings

become very feeble anteriorly, and still await explanation ; behind

tbey are very suggestive of an impression of the anterior part of the

spinal cord with its divergent nerves, but in front they appear

rather as if corresponding to the septa between the myocommas of

the muscular system. The brain itself would certainly have occu-

pied a more anterior situation.

Both the lateral occipitals are well shown from the visceral aspect

in the fossil, and that of the left side is represented in fig. 2. The
postero-external angle and posterior border are much thickened for

articulation with the dorso-lateral plate, but the specimen is some-

what fractured, at this margin. A narrow lenticular facette {f)
extending along the greater part of the outer border, and a large

distinct facette (/") occupying the anterior apex of the bone, show

that it overlapped the marginal and central plates ; but the remainder

of the visceral surface would be in direct contact with the soft parts

of the animal, and it is quite smooth or exhibits only hnes of growth,

except at the postero-external angle, where a feeble short ridge is

directed forwards and inwards, evidently to strengthen the bony

lamina at that point.

Though occurring on a detached fragment of matrix, the bone

here interpreted as anterior median ventral (fig. 3) was found so

closely associated with the occipitals already described, that Mr.
Calder, who is an experienced collector, has no doubt as to its

pertaining to the same individual. Its borders are completely pre-

served, thus proving that its obvious bilateral symmetry is not

accidental ; and the absence of facettes on the smooth visceral as-

pect, except possibly behind, indicates that it must have been over-

lapped by any lateral plates that were originally adjoining. The
anterior border is nearly straight, and accompanied by a low,

rounded, transverse ridge ; and the anterior is the broader end of the

bone, being produced on either side into a short and broad triangular

extension. The thin hinder border is excavated by a symmetrical

re-entering angle, into which the front margin of a diamond-shaped

median ventral plate doubtless fitted.

The fourth plate under consideration (fig. 4) also occurs upon a

detached fragment of matrix, and is shown only as an impression of

its visceral surface. The borders, however, are almost completely

preserved ; and the impression proves that the bone was not quite

flat, but marked by two broad rcunded folds extending and diverging

from the shortest of the four margins. This margin is gently ex-

cavated, with a sharp angle at one end and a rounded corner at the

other ; while the only distinct evidence of an overlapi)ing facette is

at the opposite border, which seems to have been much attenuated.

The state of preservation does not permit of ascertaining whether

any other facettes were present ; but the outline of the bone agrees

so closely with that of the anterior ventro-lateral plates of Coccosteus

that it is probable the two long borders joining those already noticed

were also overlapping. Indeed, the element now described seems to

differ only from the anterior ventro-lateral plates of Coccosteus in its
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comparatively short and broad proportions—the same feature by
which the dorsal shield of Homosteus is most conspicuously distin-

guished from that of Coccosteus ; and it may be added that if the

originals of figs. 3 and 4 are correctly determined as anterior median
ventral and ventro-lateral respectively, they represent a fish of ex-

actly the same size as that indicated by the occipital plates with

which they are associated.

In conclusion, the new evidence seems to show that the "cranial

shield " of Homosteus extended backwards far beyond the hinder

extremity of the brain ; while there are suggestive indications of the

ventral shield having been as remarkal)ly short and broad as the

dorsal. The last mentioned result is exactly such as might have

been anticipated ; but the former, if substantiated by further dis-

coveries, presents some novel features for investigation.

2. On Simony^s Lizard, Lacerta simonyi.

By G. A. BouLENGER, F.Z.S.

[Eeceived March 3, 1891.]

(Plates XVIII. & XIX.)

The largest ofthe three specimens ofZ.acerfa siw.0Hyi,Steindachner*,

obtained by Canon Tristram on the Rock of Zalmo, near Hierro,

Canary Islands, and presented to the Society by Lord Lilford,

liaving recently died, has been acquired by the British Museum. I

propose to give a description and figure of this rare Lizard as a
supplement to Dr. Steindachner's account. The specimen here

described is a male.

Physiognomy and general proportions of Lacerta ocellata. Head
large, with swollen cheeks ; snout moderately long, obtuse. Rostral

entering the nostril ; a single postnasal, in contact with the first

and second labials ; frontal as broad as long, not quite as long as the

frontoparietals ; supraoculars separated from the supraciliaries by a

series of granules ; interparietal very narrow, as long as the occipital

;

occipital large, trapezoid, its posterior border two thirds the width

of the frontal ; five upper labials anterior to the subocular ; temple

covered with large irregular shields ; a narrow elongate shield on

the upper anterior border of the ear ; the so-called masseteric

shield more or less enlarged. Gular fold absent ; 34 gular scales

on a line between the collar and the third pair of chin-shields;

collar with serrated edge, composed of 13 plates. Dorsal scales

small, oval, strongly keeled, separated from one another by minute

granules ; 90 scales across the middle of the body ; two or three

series of scales on the sides correspond to one ventral plate. Ventral

plates square in tbe middle, longer than broad on the sides, in 20
longitudinal and 34 transverse series. Prseaual plate bordered by
three semicircles of small plates. The hind limb reaches the axilla.

1 Anz. Ak. Wien, 1889, p. 260.
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Femoral pores 31—31. Tail nearly once and a half as long as head
and body (reproduced) ; caudal scales strongly keeled, with truncate

posterior border. Elackish brown above ; a lateral series of six or

seven roundish pale yellow spots, gradually decreasing in size from
front to back, the first above the shoulder ; three other large

yellowish spots lower down on each side, extending on to the outer

ventrals ; lower parts brown, yellowish in the middle of the belly
;

some of the ventrals tinged with red.

miUim.

Total length 535
Head 57
"Width of head 45
From end of snout to fore limb 90
From end of snout to rent 210
Fore limb 80
Hind limb 120

Tail (reproduced) .....' 325

The teeth haye tricuspid crowns, the lateral cusps being stronger

and more regular than in any of the adult Lacertce which I have

examined. They differ much from those of a Lacerta ocellata of

similar size in not being worn down, as may be seen from the figures

(Plate XIX. figs, d, e) appended to this paper, which represent the

lateral teeth in the two Lizards.

Lacerta simonyi has been correctly compared by Steindachner with

L. galloti from the Canary Islands, which must be regarded as its

nearest ally. Its affinities to L. ocellafa are, however, equally

striking, for though it agrees with the former in its single postnasal,

its five anterior labials, and the number of femoral pores, it differs

from it and agrees with the latter in its temporal scutellation and its

denticulate collar. It appears to me, therefore, that L. ocellata and
L. galloti are more intimately connected than has been hitherto

believed.

EXPLANATION OF THE PLATES.

Plate XVIII.

Lacerta simonyi, cJ . Two thirds natural size.

Plate XIX.

a. Tapper view of head of Lacerta simonyi.

b. Lower view of head of ditto.

c. Anal region of ditto.

d. Maxillary teeth of ditto. Multiplied two diameters.

e. Maxillary teeth of Lacerta ocellata. Multiplied two diameters.
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3. On some Neuroptera Oclonata (Dragonflies) collected

by Mr, E. E. Green in Ceylon. By W. F. Kirby,

F.L.S., F.E.S., Assistant in Zoological Department,

British Museum (Natural History), S. Kensington.

[KeceiTed March 17, 1891.]

(Plate XX.)

Among the insects from Ceylon which Mr. E. E. Green has lately

presented to the British Museum are a few Dragonflies, repre-

senting 1 6 species, 3 of which appear to be new, while one or two

of the others have not previously been recorded from the island.

As they are nearly all carefully marked with dates and localities, I

think it will be useful to enumerate them, though the small number

of species represented renders it impossible to attempt any generali-

zations.

LiBELLULIDvE.
LlBELLVLINi£.

Rhyothemis, Hag.

1. Rhyothemis marcia.

Libelhila marcia, Drury, 111. Ex. Ent. ii. pi. xlv. f. 3 (1773).

A common East-Indian species.

Trithemis, Brauer.

2. Trithemis trivialis.

Libellula trivialis, Ramb. Ins. Nevr. p. 115 (1842J.

Kandy (Aug. 1888).

Occurs in India and Ceylon.

3. Trithemis yerburii.

Trithemis yerburii, Kirb. Cat. Neur. Odon. p. 18. n. 5 (1890).

Pundaloya (April 1889).

In the British Museum from India, Ceylon, and Borneo.

De Selys considers this species to be the true T. aurora, Burra.

Orthetrum, Newm.

4. Orthetrum pruinosum.

Libellula pruinosa, Burm. Handb. Ent. ii. p. 858. n. 63 (1839).

Pundaloya (Sept. and Oct. 1888).

A common species in the East Indies.

A specimen taken in January 1889 may be a variety of the female

of this species, or may belong to O. carnaticum ; it is tawny yellow,

with two broad reddish-brown stripes on the sides of the thorax, the

uppermost intersected by a black line close to its upper edge.
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5. Orthetrum carnaticum. (Plate XX. fig. 1.)

Libellula carnatica, Fabr. Eiit. Syst. Suppl. p. 284 (1798).

Pundaloya, Ceylon (Feb. 1889).

Not previously known from Ceylon ; the British Museum has

specimens from Nepal.

The insect, which I identify with the Fabrician species, is closely

allied to O. triangularis, Selys ; but De Selys refers Fabricius's

description to Trithernis ccesia, Ramb.

Agrioniu^.
Agrionin^.

Neurobasis, Selys.

6. Neurobasis apicalis, sp. n. (Plate XX. figs. 2, 2 a.)

Exp. nearly 3 inches.

Male, Bright green above ; head with a short black streak in

front of the ocelli ; antennae black, conspicuously testaceous beneath ;

labrum black, with the rim and a large spot on each side testaceous ;

labium testaceous, lined with black. Thorax with the sutures black

in front and testaceous behind ; under surface testaceous. Legs
black. Wings iridescent-hyaline, front wingg shining with magenta,

and hind wings with coppery-green in the sunlight ; tips of all the

wings dusky. Upper anal appendages hairy, with a triangular tooth

on the lower surface and 5 teeth on the upper.

Nawala-pittia, Ceylon.

It is to be regretted that Mr. Green only obtained one damaged
specimen of this handsome species, which resembles an Echo in its

markings, though its neuration clearly shows it to be a Neurobasis.

PsEUDOPHyEA, Kirb.

7. Psetjdoph^a splendens.

Euphcea splendens, Selys, Syn. Cal. p. 52 (1853).

Pundaloya (Sept. 1888).

Mr. Green obtained both sexes ; the female is rarer in collections

than the male.

Micromerus, Bamb.

8. Micromerus finalis.

Micromerus Jinalis, Selys, Bull. Acad. Belg. (2) xxvii. p. 665

(1869).

Nawala-pittia (Oct. 1889).

Originally described from Ceylon.

COENAGRIONIN^.

P1.ATYSTICTA, Selys.

9. Platysticta greeni, sp. n. (Plate XX. fig. 3, 3 a.)

Long. corp. 48 millim ; exp. al. G2 millim.

Male, Pterostigma brown, the lower edge twice as long as the
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oreadth, covering one or two cells ; some of the apical cells beyond
divided ; nodal sector broken through the greater part of its length,

rising from the vein descending from the nodus ; subnodal entire,

rising separately a little before the other; 21-26 postcubital

nervures ; sectors of the arculus rising from a short stalk ; sometimes
two basal postcostal nervures close together instead of one, in one or

other of the wings.

Head bronzy black; rhinarium, labrum, and base of mandibles

white. Prothorax bronzy black above, shading into bronzy green

at the extremity; under surface testaceous, with an oblique white or

very pale green stripe on the sides ; the extremity beneath and on
the lower border of the same colour. Legs, except the tibiae and
tarsi, which are black, some spots between the wings above, and the

base and under surface of the abdomen rufous ; the greater part of

the three terminal segments of the abdomen with a pale mark above,

which is probably blue during life. Upper appendages more than
twice as long as the 10th segment, obtuse, and crossing inwards

and downwards, with a strong tooth on the inner side near the base.

Lower appendages about half as long, slender, the tips turned inwards

at a right angle.

Belongs to the group of P. hilaris, Selys, but is apparently more
like P. maculata, Selys, in general appearance, to judge from the de-
scription of that species.

Pundaloya (Aug. 1889).

DisPARONEURA, Selys.

10. DiSPARONEURA C^SIA.

Alloneura ccesia, Selys, Bull. Acad. Belg. (2) x. p. 460 (I860).

Pundaloya (Aug. 1889).

MiCRONYMPHA, Kirb.

11. MiCRONYMPHA AURORA.

Agrion (Ischnura) aurora, Brauer, Verb, zool.-bot. Ges. Wien, xv.

p. 510(1865).

Taken at Pundaloya.

A widely-distributed East-Indian and Australian species.

Archibasis, Kirb.

12. Archibasis ceylonica, sp. n. (Plate XX. fig. 4.)

Exp. al. 50 millim.

Head rufo-testaceous, paler beneath. Thorax tawny above,

inclining to greenish on the sides ; beneath pale testaceous, as well

as the legs ; the short spines, and a stripe on the femora above,

black. Abdomen with the first two segments, the sides and under
surface dull greenish brown ; second segment with a bronzy black

stripe on the median line, expanded at the lower extremity, where
there is a groove in the middle, but not quite reaching the end of

the segment, whicli is marked with a narrow black transverse stripe.
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A bronzy black stripe, showing slightly greenish in some lights,

covers segments 3-6 above (terminal segments wanting). Wings
hyaline, with 1 1 postcubital nervures

; pterostigma pale yellow, very

oblique and pointed at the ends, and covering less than one cell.

Kandy (August 1888).

Allied to Stenobasis occipitalis, Selys, from New Guinea; but

in A. ceylonica the head is concolorous, and consequently there

are no postocular spots, a character which I regard as purely arti-

ficial. Arehibasis {Stenobasis, Selys) appears to differ from
Teinobasis {Telebasis, p., Selys) in the position of the basal post-

costal nervure. In Arehibasis it is placed about halfway between
the level of the two antecubital nervures, whereas in Teinobasis it is

placed close to the level of the second.

13. Lestes elatxjs.

Lestes data, Selys, Bull. Acad. Belg. xiii. p. 319 (1862).

Pundaloya.

14. Lestes gracilis (?).

Lestes gracilis, Selys, Bull. Acad. Belg. xxiii. p. 327 (1862).
A pair of Lestes in Mr. Green's collection from Pundaloya agree

fairly well with De Selys's description of this species, but they present

no trace of bluish colouring, and the male has only 9 postcubital

nervures on the anterior wings; the female has 12. The genus
Lestes is well represented in Ceylon ; and I do not feel justified in

describing Mr. Green's specimens as new in the absence of others of

the same section from the island.

I have passed over two other Dragonflies in Mr. Green's collection,

allied to Agrionoptera and Ccenagrion respectively, pending the

acquisition of a larger series.

EXPLANATION OF PLATE XX.

Fig. 1. Orthetrum carnaticum, Fabr., p. 204.

2. Keurobasis apicalis, sp. n., neuration, p. 204.
2 a. , anal appendages.
3. Platysticta greeni, sp. n., p. 204.

3 a. , anal appendages.
4. Arehibasis ceylonica, sp. n., p. 205,

4. On some Antelopes collected in Somali-land by
Mr. T. W. H. Clarke. By Oldfield Thomas.

[Eeceived March 17, 1891.]

(Plates XXI. & XXII.)

By the kindness of Messrs. Rowland Ward & Co., the well-known
taxidermists of Piccadilly, I have been entrusted with the examination

of the fine series of Antelope heads and horns recently collected in

Somali-land by Mr. T. W. H. Clarke. These Antelopes prove to
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be of so much interest zoologically, one of tliem representing not

only a new species, and that a most beautiful one, but even a new
genus, that I have thought it well to go through the whole collection,

to record the length of the horns in all the specimens, such records

of their local development being often very useful, and to make such

notes upon them as appeared necessary.

The species represented in the collection are 8 in number, and,

with the exception of the new one, Ammodorcas clarkei, have all been

obtained in Somali-land before, although they have not in all cases

been recorded.

Besides the Antelopes, Mr. Clarke obtained in Somali-land a skin

of Proteles cristatus, Sparrm., a species, so far as I am aware, not

hitherto recorded north of Angola.

1. Oryx beisa, Riipp.

d.L.' 781 millim. CM 58.

2. LiTHocRANius ' WALLERi, Brooke.

cf. L. 336. C. 140. Rings 27.

c?. L. 311. C. 133. Rings—.
cJ. L. 313, C. 130. Rings 31.

As usual with Somali collections, several Gerenook Gazelles were
obtained. This remarkable species has been made the type of a
distinct genus by Dr. Kohl, and I believe rightly, for not only has it

a very different skull from that of Gazella, hut its external form and
its habits are both quite unlike those of any member of the genus.

3. Ammodorcas clarkei S g. et sp. n. (Plates XXI. &
XXII.)

a. L. ' (round curve posteriorly) 286 ; do. anteriorly 279 ; base

to tip in a straight line 222. 0.120; tiptotipll4. Rings 10.

b. L. (round curve posteriorly) 267 ; do. anteriorly 254 ; base

to tip in a straight line 222. C. 114; tip to tip 89. Rings 8.

c. L. (round curve posteriorly) 245 ; do. anteriorly 245 ; base

to tip in a straight line 221. C. 112 ; tip to tip 134. Rings 7.

This most remarkable animal combines the horns of a Reed-buck
(^Cervicapra) with the essential characters of a Gazelle, showing a

special relationship to that most aberrant Gazelle the Gerenook
(Lithocranius walleri), and appears certainly to be worthy of generic

distinction. On the first arrival of the specimens, before the skulls

were cleaned, and before Mr. Sclater had received from Mr. Swayne
the face-skins mentioned below, the animal was naturally supposed

to be a Reed-buck from the character of its horns, little likely as it

^ Length round curves anteriorly. ^ Circumference at base.
3 " Litocranius," Kohl, Ann. Mus. Wien, i. p. 82 (1886).
* Preliminary description of the species given, under the erroneous generic

name of Cervicapra, Ann. Mag. N. H. (6) vii. p. 304 (March 1891). See also

Mr. Sclater's remarks, above, p. 1 97.
° For the benefit of sportsaien and others not having metric measures avail-

able, it may be noted that the five measurements of the horns of a, in English
inches, are 11:^, il-0, 8|, 4|, and 4| respectively.
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appeared that a Reed-buck would occur in the dry sandy plateau of

Somali-land. Now, however, that better material is available, I am
able to draw up a fairly complete account of the more essential

characters of this most beautiful Gazelle, of the discovery of which
Mr. Clarke, both as sportsman and naturalist, has so much reason

to be proud.

Muzzle, character of face-markings, and presence of anteorbital

glands as in Gazella. General form (as described by Mr. Clarke,

see below) and skull more as in Lithocranius. Horns in curve and
general appearance as in Cervicapra.

Coloration of face, using Sir Victor Brooke's phraseology ', as

follows :—Central facial band deep rich chestnut-rufous, becoming
duller towards the bases of the horns ; light facial streaks pure white,

very prominent and sharply defined, extending the whole length of

the head from the bases of the ears to the corners of the nostrils,

somewhat duller and more indistinct at their extremities, but broad-

ening in the middle to encircle the eyes ; dark facial streak present

but not strongly marked. Cheeks and sides of neck pale fawn
;

throat white. Crown between and behind horns brown or grizzled

fawn, the latter condition occurring in the older of Mr. Swayne's two
head-skins ; a marked whorl of hairs situated between the ears. Back
of ears short-haired, dark fawn hasally, gradually darkening to black

terminally ; insides white-haired, but with black tips.

Horns evenly curved upwards and forwards, the basal halves

running backwards and the terminal halves nearly vertically upwards,

the m.ain curvature being therefore exactly in the opposite direction

to that found in Gazella and Lithocranius. The horns themselves

slender, their smooth unridged portion very long, the first indistinct

ridge occurring about 5 inches from the tip. Ridges widely separate,

strongly defined anteriorly, but becoming abruptly obsolete about

halfway round, the sides and back showing scarcely a trace of them ;

their number amounting to 10 in the oldest specimen available, a

number probably but seldom much exceeded, judging by b and c,

which, although fully adult, have only 8 and 7 ridges respectively.

Of Mr. Swayne's two specimens one has 8 and the ether 5 ridges.

Skull diverging from that of Gazella and approaching that of Litho-

cranius by being unusually low, long in the occipital region, with a
comparatively straight cranio-facial angle, with very small bullae, with

the postero-internal wall of the suborbital fossae imperfect, and with

a remarkably small and slender lower jaw. On the other hand, it

differs from the same skull by being peculiar to a less extent in all

these points, by the greater development of the premaxillae pos-

teriorly, where they have a broad articulation with the nasals, by
the larger nasals and smaller interparietal, and by the larger and
more powerful teeth, which are absolutely larger in the smaller

animal.

In its skull-characters, therefore, Ammodorcas stands just inter-

mediate between Gazella and Lithocranius ; in its muzzle and in the

1 P. Z. S. 1873, p. 536.
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characters of its markings it agrees fairly with both, but in general

form with the latter only, that animal, like it, being peculiar for its

extraordinarily long neck ; and, finally, in the curvature of its horns

it differs absolutely from both, as also from any of the other Gazelliiie

genera, while it agrees with a group so different from it in all essen-

tial respects that the resemblance must evidently be an accidental

one and not indicative of any relationship. Presumably the whole

of the horn of this species is homologous with the terminal three or

four inches of the Gerenook's horns ; that is to say, with the upwardly

curved part, the greater part of the horn having become obsolete

while the upwardly curved tips have attained to a remarkable pro-

portionate development.

The following are the dimensions of the skull of specimen c :

—

Length, occiput to gnathion, 210 raiUim., tip of nasals to occiput

1 76, greatest breadth 95 ; height, crown to angle of lower jaw 94 ;

nasals, length 67, breadth 26 ; interparietal, length 24, breadth 39 ;

height of orbital opening 35, gnathion to front of anterior premolar

63 ; length of molar series 53. Lower jaw, condyle to front of

symphysis 153; height from coronoid process to angle 70; height

of ramus at centre of i^ 15*4, at posterior end of symphysis 9.

In a letter addressed by Mr. Clarke to Mr. Rowland Ward, the

following notes on the appearance and habits of this species are given:

" The Somali name for these Antelopes is ' Debo Tag.' I shot them

in the new country I went into, and did not see them in any other

part. They have a very long thin tail, and, when they run, throw it

up and over towards the neck. The neck is very long and thrown

back towards the tail, so that the two look as if they would touch

each other."

Shortly after the arrival of ]\Ir. Clarke's specimens, Mr. Sclater

received from Mr. Swayne two scalps of this species which he had

bought in Berbera, and these scalps Mr. Sclater has most kindly

handed over to me for the purposes of the present paper. Fortu-

nately the muzzle of one of them has been preserved, so that I have

been able to make out its strictly Gazelline character, and the de-

scription of the colours above given has also been taken from these

specimens.

It is much to be hoped that more specimens of this beautiful

Gazelle will soon be obtained, and that we may thereby gain a full

knowledge of its range, habits, and natural affinities^

1 P.S. (May 14th).—Mr. Olarke has favoured lue with the following notes

on this new Grazelle :—

•

" I saw this Gazelle for the first time on December 17th, 1890, about three

hours from ' Bairwell,' or about one clay from ' Buroa Well, Habergerhagi's

country,' and afterwards on the road all the way into the Marchan district,

8° N. 47° E. I killed a male, and found one of the horns broken off close to the

skull, which had apparently been done a year or so ago.

"They are very graceful animals, with a long neck and well-proportioned

head and horns ; the body is rather slender, but considerably larger than in

Gazella spekii, about the size of a female G. walleri. The legs are long and
slender; the hoofs are not so triangular as those of G. spekii, and small for the

size of the animal.

Proc. Zool. Soc— 1891, No. XIV. 14
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Mr. Clarke informs me that the female of Ammodorcas is without

horns, a character which allies it still more closely with Lithocra-

nius, and removes it from the typical Gazelles. The exact locality

at which he obtained the specimens is about a day and a half from

the Buroa Wells, Central Somali, about 100 miles south of Berbera.

4. GaZELLA StEMMERRINGI, Cf.

d.
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c?. L. 273. C. 102. Rings 19.

5. L. 272. C. 98. Rings 17.

?. L. 241. C. 70.

Mr. Clarke's specimens prove the fact, unsuspected or forgotten

since 1856, that the original G. spekei of Blyth is the Flabby-nosed

Gazelle of the Somali plateau, and not the smooth-nosed one of the

lowlands near Berbera, to which tiie name has been applied by

Mr. Lort Phillips. The smooth-nosed one is that described by

Dr. Kohl as G.pelzelni (loc. infrd cit.), the horns of the latter brought

by Mr. Clarke agreeing absolutely with one of the specimens of

" G. spelcei" obtained by Mr. Lort PhilHps.

Without entering into details, the identity of " G. naso " with

G. spekei is readily shown by the following extract from Lieut,

(afterwards Sir Richard) Burton's notes on 0. spekei given in Blyth's

description :
—" as you may observe that there is an elevation of loose

replicated skin upon the nose."

The mistake has arisen not unnaturally by supposing that at

Berbera Speke got the Berbera Gazelle (G. pelzelni), and there is

little in Blyth's own description and nothing in Mr. Blanford's figures

to have aroused a suspicion of the true state of the case.

The horns of G. spekei are readily distinguishable from those of

G. pelzelni by their much greater curvature, those of the latter species

being almost as straight as those of G. thomsoni, Giinth., to which

in fact G. pelzelni is most nearly allied. The black nose-patch of

G. spekei affords also a ready mark of distinction from G. pelzelni,

in which the upper surface of the muzzle is quite uniformly coloured.

Mr. Clarke says :
—" The Gazelle heads were all shot beyond

Ragar and have the big nose. The straight-horned one [^G. pelzelni]

is the common one round Berbera, but when once you get on the

plateau, the big-nosed ones take their place. The two species are

very much alike in the body, but the horns of the Berbera one are

straight and it has no loose nose."

6. Gazella pelzelni. Kohl.

Gazella spekei, Lort Phillips, P. Z. S. 1885, p. 931 (nee Blyth).

G. pelzelni. Kohl, Ann. Mus. Wien, i. p. 76, pls.iii. & iv. (animal,

skull, and horns) (1886).

a. d. L. 267. C. 9.5. Rings 17-

b. c?. L. 297. C. 86. Rings 19.

Specimen b has nearly an inch of rough but un-ringed horn at

the base below the large rings, showing that 19 rings are about as

many as this species ever develops.

7. Oreotragus saltator, Bodd.

d . L. 9.5.

8. Neotragus saltianus, De Blainv.

cJ. Horns, 1. 70.

All the North Somali Neotragi seem to belong to this, the Abys-

sinian species, and not to N. kirki, Giinth., the East-African form,
14*
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which, however, Mr. Lort Phillips obtained in Central Somali-land *.

The same gentleman, and also Herr Menges, collected several speci-

mens of J\\ saltianus in the neighbourhood of Berbera, and these

are now in the British Museum. It may be noted, for the

benefit of sportsmen, that besides the decided dental and osteological

distinction described bj Dr. Giiiither-, the horns of N. saltianus

may be distinguished from those of ^.V. kirki by being flattened along

their inner side and therefore triangular in section, while those of

the latter species are rounded and therefore circular in section.

April 7, 1891.

F. Du Cane Godman, Esq., F.R.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 1891 :

—

The total number of registered additions to the Society's Mena-
gerie during the month of March was 83, of which 35 were by
presentation, 3 by birth, 39 by purchase, and 6 on deposit. The
total numher of departures during the same period, by death and

removals, was 96.

Amongst the additions I may invite special attention to the

following :

—

1. A young example of the Ounce or Snow-Leopard (Felis

uncid), purchased of Mr. W. Jamrach, March 6th, and believed to

have been obtained in Bhotan. I have already (see above, p. 197)
spoken of the acquisition of this most interesting animal, an example

of the only species of the larger Cats which we have not previously

been able to exhibit in the Gardens.

2. A small-clawed Otter {Lutra leptonyx) from India, acquired

by purchase March 16th, being the second specimen of this Otter

which has been obtained by the Society^.

3. A Lhuys' Impeyan Pheasant (^Lo]}hophorus Ihuysi), male. A
fine example of this rare Pheasant from Szechuen, Western China,

obtained by Mr. A. G. Pratt during his recent visit to that country,

and purchased of him on the 18th March. This is the first example

of the species received in Europe.

I may also remark that among the deaths registered in the

Society's Gardens during the month of March was that of a

European Crane (Grus cinerea), which was acquired by purchase on

the 13th May 1848, and had thus lived nearly forty-three years in

captivity.

1 Cf. Phillips, P. Z. S. 18S5, p. 932, and Sclater, P. Z. S. 1886, p. 504.
- P. Z. S. 1880, p. 17.

Cf. P. Z. S. 1888, p. 564.
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The Secretary called attention to the breeding of the beautiful

Antelope TrageJaphus gratus in the Gardens of the Zoological

Society Natura Artis Magistra of Amsterdam {cf. P Z. S. 1889,

p. 220), and exhibited a water-colour drawing of the female and

young two days old of this species, forwarded to him by Dr. C.

kerhert, the Director. The following extract from Dr. Kerbert's

letter on this subject was read :
—" Enclosed I have the pleasure to

forward to you the coloured drawing of the female Tragelaphus

gratus with young two days old, and I beg to add a few particulars

about them/ The male was received very young about 5 years ago,

two females two years later, and the third was purchased last year,

all of them from the West Coast of Africa. The first female was

covered the 16th March, 1890, and the young bom the 11th

November; the second female was covered the 1st August, and

within a short time we expect another young one.

"The young is growing very rapidly, and is at this moment

60 cm. high."

The Secretary exhibited on behalf of Mr. W. L. Sclater, F.Z.S.,

a specimen of" a Duck apparently a hybrid between the Mallard

(Anas boscas) and the Gadnall {A. strepera), and read the following

extracts from a communication received from Mr. W. L. Sclater on

this subject :

—

" A specimen of a very curious Duck was brought to the Museum

the other day ; it was brought here alive, and there can be no

doubt that it was obtained somewhere in the vicinity of Calcutta.
^

" I puzzled over it for some time, but was quite unable to identify

it with any of the Indian Ducks or others of which I could easily

find figures.

" Mr. Fraser, of this Museum, has suggested that it may be a hybrid

between the Mallard and the Gadwall, and I have now little doubt

that he is correct in his surmise.
" The following is a description of the bird, which proved on

dissection to be a male :—Forehead and crown dark reddish brown,

sides of the head and nape bright green, the green extending round

the ueck so as to form a ring, which is edged with a very thin band

of white posteriorly and ventrally ; cheeks and chin lightish brown ;

fore part of the back and scapulars grey barred with brown, getting

darker till on the rump is blackish green ; no recurved feathers in

the tail : tail ashv, shghtly edged with grey ;
primaries ashy grey ;

secondaries almost black, but with the typical bottle-green speculum ;

greater secondary coverts grey, broadly tijjped with black ; median

coverts shghtly tipped with chestnut-red ; beneath, fore part of the

breast red with black spots, the colour and spots gradually fading

posteriorly, where the plumage is white narrowly barred with black ;

under tail-coverts black ; axillaries white. Beak black on the

culmen throughout the whole length ; on either side a broad yellow

band from the lores to the tip ; feet bright red, nails black.

" A perusal of the description given above will, 1 think, convince
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every one that the bird is intermediate in its coloration between a

Mallard and a Gadwall.
" The head, the wiog, and the lower parts are specially noticeable,

and the only conclusion one can come to is that it is a hybrid.

Complete evidence on the subject of naturally bred hybrids of course

it is almost impossible to obtain, but I do not see how this bird can

be explained in any other way."

Mr. E. T. Newton exhibited and made remarks on a small and

abnormally shaped egg of the Common Fowl.

The following papers were read :

—

1. On the Geographical Distribution of Slugs.

Ey T. D. A. CocKERELL, F.Z.S.

[Eeceived March 12, 1891.]

The Slugs, or naked Land-MoUusca, are found in almost every

inhabitable part of the globe, but the distribution of the several

families and groups is much more restricted, presenting features of

considerable interest. Salt water is fatal to Slugs, and it is evident

that on land they are little fitted for extensive migrations, their tardy

pace being proverbial. They frequent old logs and trunks of trees,

and may very possibly be carried down rivers or even over short

arms of the sea on floating timber ; but, broadly speaking, their

means of distribution may be said to be almost as small as those of

any group of living organisms, not excepting the Mammalia and

Amphibia. It follows, therefore, that their geographical distribution

offers points of special value as bearing on questions relating to the

former extent ot land, and also, perhaps, to the climate of earlier

times.

For various reasons, which need not be discussed in the present

paper, it is practically certain that at least the great majority of Slugs

have descended from testaceous forms. This is especially clear

in the LimacidcB, where in Parmacella and other genera the young
is much more enclosed in a shell than the adult ; while tiie life-

histories of many of the slug-like Helicurionince are suggestive of a

series of the still existing adult foims.

It is also evident that the Slugs are of polygenetic origin, a fact

which should prevent their being nearly all classed under a single

family, as is still sometimes done. Of the six families of Slugs recog-

nized in the present paper, five are more nearly allied to as many
testaceous groups than to each other.

The classifications of various authors are exceeding diverse, and

especially does there seem to be the widest divergence of opinion

among good authorities as to what constitutes a family. Thus Ray
Lankester ' gives a family Limacidce, which includes three families

' Art. Mollusca, reprinted from Encycl. Brit. 1891.
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according to my classification, two of which are usually considered

more nearly allied to two of the genera he places in HelicidcE than

to each other. On the other hand, Simroth ' uses the family term
TJrocyclidce for a group which I here place only as a tribe of the

subfamily Helicarionince.

In order to bring the classification of the groups into a condition

of approximate uniformity, I have to propose a partly new
arrangement, based on the structural characters of the animals, and
especially the jaw and lingual membrane. In this arrangement, for

the sake of clearness, I have included the testaceous families which
are more related to families of Slugs than to each other (see p. 216).

SucciNEiD^.

—

JanellincB.

A very remarkable subfamily, confined to the Australian region.

The genera differ in the degree of development of the curious sulci-

form grooves on the back. From an examination of some very

interesting material in the British Museum, I am able to classify the

generic groups more clearly than has been done before. The following

genera may be recognized :

—

Aneitea, Gray, 1860.—This seems to be the most highly deve-

loped of the genera. The respiratory orifice is situated at the apex

of a grooved triangle, the base of which forms part of the dorsal

groove. The described species are seven in number :

—

A. macdo?ialdi, Gray.—New Caledonia, and reputed also to occur

in the New Hebrides.

J. hirudo (Fischer).—New Caledonia.

A. modesta (Cr. & Fisch.).—New Caledonia.

A. megalodontes (Q. & G.).—New South Wales. This is tlie Limax
megalodontes of Quoy and Gaimard, from near Port Jackson. It

may not belong here ; the description is not very clear.

A. graffei (^Humbert).—Queensland and New South Wales. The
British Museum has examples of this large species from Brisbane

and Sydney {^Challenger Coll.).

A. hrefftii (Keferst.).—Australia. A specimen in the British

Museum is from the head of the Murray River {Sir G. Macleay).

This species is very close to the last, but A. Tcrefftii is yellowish-white,

while A. gr'dffei is grey and has the triangular "mantle " longer in

proportion to its breadth.

A. schutei (Keferst.).—Australia.

Probably the number of species will be considerably reduced when
they are better known. Triboniophnrus, Humb., is a synonym of

A eitea.

Aneitella, n. gen., type 4. virgata (Smith, P.Z.S. 1884).—This

genus, from the Admiralty Is., differs from Aneitea in having only

one of the grooves which form the triangular so-called mantle in that

genus, namely that running obliquely backwards to the respiratory

orifice. The only known species is well described and figured by

' Nov. Act. Ac. Caes. Leop.-Oar., 1890.
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Mr. E. A. Smith as Aihoracophorus virgatus, and the original

specimens are in the British Museum.

Athoracophorus, Gould, 1852 (=Janella, Gray).—A New-
Zealand genus, consisting of small species with a dorsal groove,

but in the typical forms no triangular " mantle " like that o{ Aneitea.

A. biteniaculatus (Q. & G.).—New Zealand.

A. biteniaculatus forma antipodarian (Gray).—New Zealand.

Gray's type is in the British Mu.«eum, as well as a specimen from
Wellington {Otago Univ. Museum). The variety differs from the

type in being without spots.

Subg. Konophora, Hutton.—This subgenus or section scarcely

differs from Atlioracophonts, but the dorsal groove, in a specimen

in the British Museum, is not carried forward medially beyond the

point where it branches, and the diverging branches converge below

the tentacles and unite just above the mouth.
A. marmoreus (Hutton).—New Zealand, South Island.

A. marmoreus forma nov.: 22 millim. long (in alcohol). Whitish,

with scattered pale brownish depressed- raised tubercles, foot with a

fairlj'- well-defined margin. Dunedin (Otago Utdversity Museum),
in the British Museum. This form differs very much in colour from
Button's description of the type.

Subg. Pseudaaeitea, nov.—Small Slugs of New Zealand and the

Auckland Is., resembling Athoracophorus, but showing a decided

tendency towards the formation of a " mantle-area " like that of
Aneiteci. The Jcinella papillata of Hutton may be taken as the

type.

A. papillatus i^ixxiton')

.

—New Zealand, North Island and South
Island ; also Auckland Is. and Chatham Is. A specimen from Dun-
edin [Otago Vniversitij Museum) is in the British Museum. This
species is widely different from A. bitentaculatus, of which it was
considered a variety. The " mantle-area "' is quadrangular, and the

edges of the foot are excavate-grooved. The dorsal groove persists

somewhat on the face.

A. verrucosus, V. Mts. in Simroth. Auckland Is. Very nearly

allied to the last. The " mantle-area "'
is triangular.

A. marmoratus, V. Mts. in Simroth. Auckland Is. This will

probably form a distinct subgenus or section. The specific name is

unfortunately chosen, as there is already a marmoreus of Hutton.

Neojanella, n. g. The most simply developed of the family,

lacking both the " mantle-area " and the dorsal groove,

Neojanella dubia, n. sp.—Length (in alcohol) 53 millim., breadth

1 1 millim. Sole not differentiated into parts, and only a very slight

groove between the sole and back. No " mantle-area." Respiratory

orifice situated on the back, slightly to the right of the median line.

Tail rounded, flattened, no keel, no mucus-pore. Sole pale yellowish.

Back pale yellowish, marbled all over with black or dark bluish

grey. Eespiratory orifice pale, on a pale patch, which is ringed

with black. Head injured and shrivelled in the specimen described.
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External genital orifice on a pale patch, below and slightly anterior

to respiratory orifice. No regular dorsal grooves.

Genital orifice from head 13, from respiratory orifice 5, from sole

2| millim. Respiratory orifice from head 16, from genital orifice 5,

from sole 7 millim.

Described from a specimen in the British Museum, from the south

side of Cook's Straits, New Zealand {Wellington Museum).

Hyalimacince.

Contains the genus Hyalimax, H. & A. Ad., with one species in

the Andaman Is., one in the Nicobar Is., one in Bourbon, two in

Mauritius, and one only on the Asiatic mainland

—

H. viridis Theob.,

of Pegu.

Succineinfe.

The typical but testaceous genus Succinea is widely distributed in

both hemispheres. A slug-like genus, Omalonyx, d'Orb, is found

in Trinidad, British Guiana, Brazil, and La Plata, and reported also

from Guadeloupe and Juan Fernandez. A specimen in the British

Museum from Pernambuco {H. N. Ridley) may be O. patera,

Doring ; it is paler and less marked than O. unguis. Per.

Vaginulid^.— Veronicellince.

This subfamily consists of the genus Vcronicella, Blainv.

(
Vaginiila, Per.), with very numerous species in tropical regions,

and the monotypic genus or subgenus Leonardia, Tapp.-Can.,

which differs in the more posterior position of the female genital

orifice. The genus Veronicella consists of about 133 species, distri-

buted as shown on pp. 219-220. The correct numbers cannot be

exactly ascertained, as it is probable that some of the species will prove

synonymous with others, while others may have to be placed in dis-

tinct genera \ It is also probable that many species remain to be dis-

covered. The numbers given for each country, added together, make
more than the total of 133, owing to the fact that several species

inhabit more than one country. As a rule, however, the species have

not a wide distribution ; very many are peculiar to islands. There

are no species in the Palaearctic orNearctic Regions, the occurrence

of V.floridana in Plorida being merely an indication of the West-
Indian affinities of the fauna of that State ; while the anomalous fact

of a species {V. scliivelya, Pilsbry) in Bermuda seems to find its

explanation in the probable introduction of the Bermuda species

' For example, I have recently examined specimens in the British Museuiu
from the Neotropical region which seem worthy of at least subgeneric distinc-

tion, namely a species from Eio Janeiro referred to V. taunaysi, F6r., and the

true Veronicella Icsvis, Blainv., from Jamaica. F6russac's name Vaginnla may
be used for the former, and thus we get :

—

(1) FeTO»/cc//a, Blainv. Sole narrow, rounded and not projecting beyond
mantle posterioi'ly. Female genital orifice post-median. (Type, V. Uevit!,

Blainv.)

(2) Vfiginida, F^r. Sole broader, projecting beyond mantle posteriorly.

Female genital orifice antemedian. (Type, V. tautiaysi, Fer.)
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from Mexico. I. have compared the description of V. seliivelyce

with that of the Mexican F. moreleti, Crosse and Fischer, and they

would certainly seem to be the same species, though the female

genital orifice of V. sclilvelyae is said to be more posteriorly situated

than that of V. moreleti.

Distribution of Veronicella.

(1) Neotropical Region.

Uruguay. . .

.

Brazil
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(4) Australian Region.

New Guinea . . 2 species. Queensland . . 3 species.

New Caledonia . 1 „

There are also specimens from Port Elizahetli, S. Africa, Panama,
Honduras, and St. Lucia in the British Museum collection, of which

I hope to write at some future time *.

Vaginulince.

While the Veronicellince have a ribhed jaw and quadrate marginal

teeth, the VaginuUnre have no jaw and the teeth all aculeate. Thus
the two subfamilies diflPer from one another much as the Arionidcf

differ from the Testacellidcp, so far as these particulars are concerned,

but in other respects they seem so closely allied that they may be

united under a single family. It would be interesting to ascertain

whether the Vagimdidce are carnivorous, as from their structure they

should be.

Under Vaginulince are three genera:

—

Rathousia, Heude, with three

species, from China ; Vaginulus, " Stol." -, Cochin China and the

Malay Peninsula : and Atopos, Simroth, found in Amboina and
Mindanao, and apparently also in New Guinea and Queensland.

Perhaps these three genera will not all prove distinct, but I have
not made any critical examination of them myself. Superficially,

the species of Vaginulus may be known by their subcylindrical shape

and broad sole, Veronicella being flattish with a narrow sole. A
species which 1 refer to Vaginulus is in the British Museum, from
Penang ; and an Atopos (or something closely allied) from Huon
Gulf, New Guinea. This last is probably the V. prismatica, T.-Can.,

which is, I suppose, a species of Atopos^.

A RioNiDiE.

—

Pkilomgcince.

Consists of a single genus Limacella, Blainv. (Pkilomycus, Raf.),

which I have treated in some detail in Ann. Mag. N. H. for Nov.
1890. The distribution of iz»2aceZ/a is very remarkable. It occurs

in Central America and Eastern North America, but not at all west

of the Rockies. It reappears in the Chino-Malay and Indian regions,

the only intermediate localities being Japan and the Sandw^ich Is.

^ Dr. Simrotli has just published a paper (see Bes. Abdr. nat. Ges. Leipzig)
in which inany new species are indicated

; I have altered the statistics above bo
as to include these. For the anatomy of many species of this genus see Semper,
Eeisen im Arch. Phil. 1885.

- Stoliczka is quoted as authority for this genus as here limited, but he did
not actually propose a genus Vaginulns ; indeed he described (Journ. As. Soe.
Bengal, 1873) a species from Penang vrith the characters of this genus under
the head of VeronicdJa hirmanica. Vagimdtis, as here understood, vras defined
by W. G. Binney in 1879.

^ Since this was written, I have received a letter from Dr. Simroth, to

whom I had sent some particulars of tlie Penang and Huon Gulf specimens.
He thinks that the Penang one (which is certainly a species of Vaginulus
W. G. Binney) is congeneric with his Aiopos, and that the Huon Gulf one (ap'
parently V. prismatica, T.-Can.) probably represents a new genus or subgenus."
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Arionince.

There are seven recognizable genera iu this subfamily.

Arion, with numerous described species, is confined to the European
region, except that species have been introduced by human agency

into North America, New Zealand, and St. Helena. The St. Helena
species is A. hortensis, Fer. ; six specimens from this locality are in

the British Museum, collected by Mr. A. E. Craven. The New
Zealand species was described as a new species, A. incommodus,

Hutton ; but a specimen in the British Museum from Dunedin

(Otaffo Univ. Mus.) shows it to be the cinereo-fuscus form oi A.

subfuscus, Drap. The genus Arion also occurs in Madeira and the

Azores, where it has some appearance of being native, though none
of the species are peculiar. There are two specimens of A. subfuscus

from Madeira in the British Museum {Mr. Mason), and A. empiri-

corum, Fer., has been recorded from there. Among the Azores species

there is, according to Simrotjij a small insular variety of A. lusitanicus,

Mab.
Ariunculus, Lessona, is a small genus of the Mediterranean region,

with one species in Sardinia, and three in Piedmont. One of the

latter is also found in the Dept. of Var, in S.E. France.

Geomalacus, AUman, with its subgenus Letourneuxia, Bgt., has

nine supposed species, found in different parts of Portugal and
Algeria, with one species at the Straits of Gibraltar and another in

Co. Kerry, Ireland. The distribution of the Irish species, G. macu-
losus, is very interesting, as it seems to be confined to a small district

in S.W. Ireland, and Portugal, though it has been reported also from
N.W. France. It is also worthy of notice that in the more northern
part of its range the genus shows a strong tendency to lose its bands
and become dark with pale spots, while the southern species are

very distinctly and invariably dark-banded.

Tetraspis, Hagenm., an extraordinary genus with a mantle-aperture,

from Carniola, may safely, I think, be put on one side, because
Hagenmiiller's description and figure seem to belong merely to a

specimen of Arion allied to hortensis, with an artificially-made hole

in the mantle ! The flexion of the mantle-bands does not prove the

hole to be normal, as A. alpinus^ which has no mantle-aperture, has
them strongly curved outwards much as in Tetraspis. Aspidoporus,
Fitz., 1833, from Austria, is another supposed genus with mantle-
aperture, founded really on a species of Amalia \

The next genus of the subfamily is met with in the far-distant

Himalayas, namely, Anadenus, Heynem. For an account of the

species see Ann. Mag. Nat. Hist., Oct. 1890. There are six described

species, some of tiiem of great size. From the Himalayas eastward
there are no other Asiatic representatives, the subfamily being, so

far as is known, entirely absent in the Chinese, Malay, and Australian

regions. It is also absent in South America, and in all parts of
North xlmerica except the Pacific region, vvhere it is largely developed,

with three distinct genera. Ariolimax, Morch, containing some

^ See HeynemanB, Jahrb. d. mal. Ges. 1884.
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forms of considerable size, is found along the Pacific coast of the

United States and in British Columbia, while a subspecies of A. cali-

fornicus occurs even so far south as Costa Rica. Prophysaon has a

somewhat similar distribution, but does not go into Central America ;

it has its strongest dcTelopmeut in the State of Washington, and

goes inland as far as Idaho.

Anadenulus, a monotypic genus allied to Anadenus, is confined to

Southern California.

Binneyince.

This subfamily is proposed for certain slug-like genera, resembling

the Helicarionince outwardly, but having the jaw and dentition of

ArionirKe. Binneya, J. G. Coop. (= Xant/ionyx, Cr. & F.), may be

taken as the type. It is found in Mexico and on Santa Barbara Island,

off the coast of California. Mr. W. G. Binney sent me a shell of

B. notabilis from the latter locality. Gryptostracon, W. G. Binn.,

from Costa Rica, and Hemphillia, Bl. & Binn., from the N.W.
United States, both monotypic genera, may also be conveniently

referred here, and also Peltella from Brazil, with the allied or identical

West-Indian genus Gceotis, Shuttl. Curiously, also, the genus

Oioconcha, Hutton, from North Island, New Zealand, has all the

characters of this subfamily, nor is this the only resemblance between

the MoUusca of Western North America and New Zealand.

Oopeltince.

Contains only the genus Oopella, Morch, in Heynem., from the

Guinea and Cape of Good Hope regions. I have never seen the

type species, O. nigropunctata, but I refer the " Arion " aterrimus,

Gray, contained in the British Museum, to this genus.

LiMACiD^.

—

LimacincB.

(1) LiMAX, auctt.—This genus, as restricted by modem authors,

is indigenous only in the Western Palsearctic or European region.

It is true that many species of Limax have been described from

distant regions, but in every case, so far as can be ascertained, they

are either European species introduced (thus L.Jlavus received two

synonyms in Australia) or they do not belong to Limax at all. The
most typical form of Limax has its greatest development in Northern

Italy, and consists of numerous species or subspecies allied to L.

maximus, L., and L. cinereoniger. Wolf. Allied to these is L. Jiavus,

L., which has become almost cosmopolitan through its introduction

into various countries by human means. Thus, the British Museum
contains examples of this species from Rarotonga and the New
Hebrides {Rev. Wyatt Gill), St. Helena {J. C. Melliss), Sydney
{'Challenger' Coll.), Savannah, United States {W. G. Binney), and

I have received it from Washington, U.S.A. (Dr. R. E. C. Stearns),

Lexington, Virginia {Prof. J. H. Morrison), and Burlington, New
Jersey {TT\ G. Binney). Another subgroup {Lefimannia, Heyn.)

has its type in L. marginatus, Miill., a species widely distributed iu
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Europe, frequenting beech-woods, and often found at considerable
altitudes above the sea. In Ireland it has developed a remarkable
spotted race, maculatus, Roebuck.

Limacopsis or Frauenfeldia is a group belonging to S.E. Europe,
at present httle known.

(2) Malacolimax, Malm.—A genus with six species intermediate
in some respects between Limax and Ayriolimax, belonging to the
Western Palsearctic region. Mr. Pollonera has sent me M. nyctelius,

Bgt., from Algeria, and M. valentianus, Fer., from Barcelona.
Mesolimax, Poll., founded on M. brauni. Poll., from Asia Minor,

is somewhat similar, but more allied to true Limax.
(3) Agriolimax, Morch.—This genus, differently from Limax,

is exceedingly widely distributed, having apparently indigenous species
in the Palaearctic, Ethiopian, Australian, Nearctic, and Neotropical
regions. It is found, however, that all the species outside of the
Palsearctic region resolve themselves into either (1)4. agrestis, L.,
of Europe, introduced, or (2) allies of the European A. Icevis, Miiller.

Dr. Simroth is of the opinion that these numerous teu/s-allies are all

referable to the true A. Icevis ; but I have examined a good many of
them, and am confident that a few species of non-Palsearctic Agrio-
limax will have to be kept as valid. In North America I should
regard A. campestris, Binn., as a species, with niontanus, Ing., hyper-
boreus, Wst., and occidentalis, Coop., as slight races of it.

A. berendti, Strebel, of Central America, has a Californian race
hemphilli {Limax hemphilli, "W. G. Binn., 1890) ; this species re-
sembles L. agrestis rather than campestris in its dentition. I shall

have occasion to discuss the genus Agriolimax in detail at some
future time, and so will not give further particulars here.

(4) Amalia, Moq.—^Consists of three sections :

—

Subamalia, Poll.,

with four reputed species from S.E. Europe ; Tandonia, L. & P.,

with many species, all European, except one in Syria (concerning
which see Ann. Mag. N. H., Oct. 1890); and Pirainea, L. & P.,

which is very well developed in the Mediterranean region, occurs
throughout Western Europe and in the Atlantic Islands, and also

at the Cape, in Brazil, in Juan Fernandez, in the Sandwich Islands,
on the Pacific coast of North America, in New Caledonia, and in

New Zealand, Australia, and Tasmania. It seems to be native out-
side of the European region in North America (the Pacific coast
only) and in New Zealand and Australia ; but its wide distribution

elsewhere is no doubt largely due to accidental introduction by human
means. Broadly speaking, Pirainea may be said to be cosmopolitan
in damp temperate regions ; but I will not here give the distribu-

tion in detail, as I shall treat the group fully on another
occasion.

Prof. Ralph Tate in ) 881 described two species oi Amalia (as

Milax) from the Australian region. A. tasmanica, from Tasmania,
seems allied to the New-Zealand A. antipodarum, while A. nigricola,

from Adelaide, South Australia, should be compared with A. maura
(Q. & G.) from New South Wales. A. nigricola has been reported

as A. nigricollis from Tasmania, but I believe erroneously.
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The genus or subgenus Gigantomilax, Bttg., was founded on a

large species frnm the Caucasus. Lytopelte and Platijtoxon are

names used for a West-Asiatic group with few species, seemingly

intermediate between Anialia and Agriolimax.

(5) EuMiLAX, Bttg. {Paralimax, Bttg.).—Consists of species from

the region of the Caucasus and Armenia, with the external appear-

ance of Amalia and the dentition of Agriolimax, but differing

obviously from both these genera in tlie anterior position of the

respiratory orifice. I have examined specimens of Paralimax inter-

mittens, Bttg., and Eumilax brandti, V. Mts., in the British Museum,
and they seem to belong to the same genus. Eumilax, being the

prior name, must be used.

Parmacellince.

This subfamily contains only the genus Parmacella, Cuv., which
isj perhaps, the most highly specialized of all the Slugs. There are

8 supposed species, found in Western Asia, Egypt, Algeria, Morocco,
Spain, Portugal, and the Canary Is.

A subspecies of P. valenciennii, which I described as var. maculata,

is found, together with its form olivacea, on both sides of the Straits

of Gibraltar. It is interesting that the forms of P. valenciennii

found at Gibraltar and Tangier should be identical ; further north,

in Portugal and France, the species gradually loses the dark markings
on the mantle and becomes spotless.

Vitrinince.

Vitrina, Drp., is a testaceous genus characteristic of the Palsearctic

and Nearctic regions and the Atlantic Islands. Many species have
been described from South Africa and other localities, but until the

soft parts of all are known, it will not be possible to say how many
may be really referable to Helicarion. Other slug-like genera re-

ferred to this subfamily are Vitrinoidea, Vitrinopsis, and Vitrinoconus

of Semper, from the Philippines, and Parmella, H. Ad., from the

Fiji Is.

Helicarionince.

I have given a table of the genera of this subfamily in Ann. Mag.
Nat. Hist, for Jan. 1891. Their distribution is in many ways
instructive. The Z7?ocyc/MS-group is very characteristic of, and
confined to, the Ethioj)ian region.

Estria and Aspidelus, from the Guinea region, are two monoiypic
genera which may prove identical, or at least only subgenerically

distinct.

Vitrinozonites from the Eastern United States, and Velifera from
Costa Rica, represent the subfamily in America.

Ibycus occurs in the Himalayas, in Siam, and in Java; it also

exists in Borneo, if, as I believe, the Parmarion baccarii and P. dories

of Issel (which are probably two forms of the same species) are

correctly referable to it. Girasia is specially characteristic of the
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Indian region \ Mariaella, a very distinct genus, has almost

identical forms in S. India, Ceylon, and the Seychelles. Parmacoehlea
has a single species from the northern extremity of Queensland,
but is represented in the Indian region by a subgenus Pseudaustenia

(nov. nom.) of Ihi/cus, the type of which is the Africarion ater of

Godwin-Austen. Austenia is a genus of the Indian region, with some
very different species, which will probably form new subgenera.

Helicarion is very numerous in species, about 101 being known.
The genus is quoted from Africa, the Indian, Chinese, and Malay
regions, Australia, &c. It is very noteworthy, however, that it seems

to be absent in New Zealand, the H. dimidiatus of that island being

an Otoconcha. It is found, nevertheless, in the Auckland Is. {H.
zebra, Le Guill.), Lord Howe's I. {U. hitli. Cox), and New Caledonia

(jS. keppelli, Pfr.). It is best developed in Australia (18 species)

and the Philippines (17 species). When the animals are fully

known, the genus will doubtless have to be subdivided. Such species

as n. cumingii. Beck, and H. bocki. Smith, might be separated from

Helicarion by their shells alone, at least subgeuerically.

n. vitrinina and H. ramsayi of Liardet, from the Fiji Is., probably

represent a single species showing colour-variation of the animal.

Testacellid^.

Testacella and Daudebardia are genera belonging to the European,

or, more precisely. Western Palaearctic, region, each with a fair

number of species. These genera have also been reported from New
Zealand, but probably the species referred to by Hutton (Trans.

N. Z. Inst. 1883) belong to some other genus. Chlatnydephorus is

a distinct and peculiar genus from South Africa, with one species.

Selenochlcimys, Bitg., founded on a species from Transcaucasia, is

allied to Daudebardia, but has no shell.

SelenitiDwE.—Trigonochlamince.

A family allied to Testacellidce, but possessing a jaw. The present

subfamily includes Triyonochlaviys and Pseudomilax from the Cau-

casian region, and Plutonia from the Azores, the latter mouotypic".

Cystopeltince^.

Contains only the remarkable genus Cystopelta of Tate, founded

on a single species, C. petterdi, found in Tasmania.

1 The group of G. crocea, G.-A., althougli true Girasia, shows a resemblance

to Mariaella in some of its t-haracters. The species which I described as Girasia

depressa I now consider to be a variety or subspecies of G. crocea.

2 A most important work hy Dr. Simroth on the Portuguese, Azores, and

other Slugs has just appeared '(2sova Act. Acad. Cces. Leop.-C'ar. 1891), con-

taining a detailed account of 'Plutonia.

3 Mr. Hedley has lately published a very interesting paper on Cystopelta in

Proc. Linn. Soe. N. S. W. 1890, p. 44. It would seem that this subfamily is

intermediate between Selenitidce and HelicarionincB.

Proc. Zool. Soc— 1891, No. XV. 15
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This completes the subfamilies and recognizable genera of Slugs.

I have in this paper preferred to give the facts almost without any

discussion of the problems illustrated by them, partly because such

a discussion would be more suitable in connexion with a paper of

less limited scope, and partly because it would render the present

contribution unduly long.

2. On a Viviparous Bathybial Fish from the Bay of Bengal.

By A. Alcock, M.B., Surgeon I.M.S. (Communi-

cated by Prof. J. Wood-Mason, F.Z.S.)

[Eeceived March 16, 1891.]

In the 'Annals and Magazine of Natural History' for November

1889 (vol. iv. ser. 6, pp. 389-390), I described under the name of

Saccogaster viaculata a new type of Brotuline Ophidiids allied to

Catcelax. The two specimens upon which the genus was established

were described as females 3g and 4 inches long, with gravid

ovaries ; they were taken in 193 fathoms off' the mouths of the

Gangetic Delta.

Among the characters which distinguish Saccogaster the two

most marked are its sac-like abdomen and its loose imperfectly-

scaled skin.

On the 24th De»cember last, in a very successful haul of the trawl

in 240 fathoms off the mouths of the Kistiia Delta, another speci-

men of Saccogaster maculata was obtained. It proved to be an

adult male, 3| inches long, with ripe milt. Though otherwise

resembling the female in external characters, it differs in having a

deep post-anal depression or excavation, which is filled by a large

bilobed papilla with the genital pore opening into the groove between

the lobes. Tlie papilla is thick, fleshy, and smooth ; each lobe is

about 2 mm. long and r25 mm. broad, and is pigmented at the

apex.

In consequence of the discovery of this genital papilla a micro-

scopic examination of a portion of one of the ovaries of the original

type specimen was made, and it was found that in the ova as

they lie in situ the development of the embryo is already far

advanced.

Unfortunately the material is not in the best state of preservation,

hut the ova are still in a sufficiently good condition to show the

general relations of the embryo.

The embryos are vermiform; they are about 1'5 mm. in length,

and are closely applied to the yolk-sac, which they embrace through

rather more than three-quarters of its circumference ; the cerebral

lobes, optic vesicles, and long free tail-fold are plainly apparent, but

beyond these and the continuous bright Ihie of the notochord

nothing can nov» be made out ; the yolk-sac is a little more than



1891.] BATHYBIAL FISH FROM THE BAY OF BENGAL. 227

half a millimetre in the major diameter and a little less in the other

diameters.

The fact of the viviparity of Snccogasfer maculuta being; thus

established, we may infer tiiat the genital papilla of the male is an

organ for effecting the internal impregnation of the ova.

In the female no copulatory modification of the oviduct can be

made out ; but the circumference of the genital pore is thickened

and spongy.

In the males of two other Brotuline Ophidiids (namely, Dine-

matichthys iluocKfeoides and Bijlliites fusciis) post-anal appendages

have been described, and as a converse inquiry we may ask whether

these two species may not be viviparous.

The inflated condition of the abdomen in Saccor/aster maculata is

donbtless directly related to the viviparous process ; but it is

interesting to note that tliis character is nearly as well marked in

the adult male as in the adult female.

Again, the peculiar arrangement of the scales, vyhich are scattered

and non-imbricating, is probably one of the implications of intra-

Saccogasler maculata.

abdominal gestation ; for it would facilitate the increasing distension

of the abdomen which must follow the growth and enlargement of

the embryos. And it is worthy of note tiiat this character also is

as conspicuous in the male as it is in the female.

The drawing represents the male of Saccogaster maculata, natural

size.

These notes are, I am well aware, very incomplete. We
require to know something of the histological appearances of the

ovarian wall—whether or not it is furnished with glands or other

structures which might supply nutriment to the developing embryo,
through the yolk-sac or otherwise. We require to know more of

the details of structure of the embryo—whether or not it possesses

any organs for absorbing nutriment beyond that supplied by the

yolk. But the scanty material available is not in a fit state for

histological manipulation ; and as the capture of a pregnant female

of a particular species of deep-sea fish is not an event to be calcu-

lated upon with any certainty, I venture to present these rough
notes on an interesting subject just as they are.
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3. Observations on a rare Starfish, Bathyhiastcr vexUUfer.

By F, Jeffrey Bell, M.A., Sec. R.M.S.

[Received March 18, 1891.]

(Plates XXIII. & XXIV.)

Among niucli valuable material received last year by Dr. Giinther

from Mr. Jobn INIurray there was a specimen marked " Archaster

vexillifer, "Wyv. T. (unique)." This is, I doubt not, the type of the

species shortly described by the late Professor Sir Wyville Thomson
in his popularly written narrative of the cruises of the ' Porcupine.'^

This specimen, unfortunately, never came into the hands of Mr.
W. Percy Sladen, who has given us ample details as to the Starfishes

collected by the ' Challenger,' and as to most of those obtained by
earlier and later deep-sea expeditions.

Messrs. Koren and Danielssen, the acute and talented describers

of the Starfishes of the Norwegian North-Sea Expedition, when
instituting- a new genus for the form which they first called

Astropecten palUdus, suggested that Thomson's Archaster vexillifer

should likewise be placed under BatTiybiaster, and to this suggestion

Mr. Sladen has assented.

The rarity and interest of species of this group justifies, I think,

a detailed account of Thomson's unique specimen, but that account

cannot, unfortunately, be made as complete as it should, for the

specimen has been dried.

General Form.—The species is, obviously, flattened, but in the

drying the arms have been, unequally, drawn up so that the tips now
point upwards, and the dorsal surface is more or less concave. The
arms are very regularly triangular, 18".t mm. wide at the base, and
gradually and regularly tapering to a fine point ; they are about

87 mm. long from the centre of the disc, the radius of which is

18 mm. The angle between the arms is rather sharp. The sides of

the arms are straight and high at the base, where they measure as

much as 12 mm. ; the diminution in depth of the arms is brought
about very gradually. The sides of the arms have a very stout

appearance.

Ambulacra.—Wyville Thomson was fully justified in drawing
attention to the remarkable width of the ambulacra, for they are

nearly (8 mm. at the widest) half the whole width (17 mm.) of the

arm, near the base, and this relation of groove to bounding plates is

retained till quite near the tip of the arm. The proximate cause of

this great width is to be found in the relative position of the ambu-
lacral ossicles, which, instead of being set, as they ordinarily are, at

an angle to cue another, are set side b}- side and in one and the same
plane ; the median groove is so extraordinarily shallow that one
cannot but be struck by the exposed condition of the ambulacral

^ ' Deptbs of the Sea,' London, 1873, p. 150.
" Den Korske Nordbavs-Espedition, Zoologi—Asteroidea (1882), p. 89.
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nerve-cord ; the ossicles are broad and strong ; the orifices for the

passage of the tubes are very deeply set, and the walls are so ex-

cavated as to form a pit which shelves inwards (Plate XXIV. fig. 2).

The adambulacral plates form projecting angles into the groove, and

the sides of this angle are at right angles to one another. Fixed on

the angle is a short spine and on either side there are generally four,

none of which are long, all of which are blunt, r.nd tlie three inner

of which are much broader than the fourth or outermost. Attached

to the spine at the angle is a blunt movable spine-like process, the

possession of which is the cause of the specific name \ and which

may be, indifferently, spoken of as a " vexillum."

The single specimen has, as I have said, been unfortunately dried,

and I can say nothing, therefore, as to whether or not there are, as

in Bathybiaster pallidus, any elastic peduncle or strong muscular

fibres, while the membrane which, apparently, surrounded the spine

has shrivelled up in the drying. All that can be said, then, is that

the spine has a shallow groove along its upper end, and that its sides

are produced into fine denticulations (see Plate XXIV. fig. 1), which

recall, though they by no means equal, the denticulation of the

pedicellariae of B. pallidus. It is to be hoped that the species, when
next dredged, will be so preserved that a satisfactory and detailed

account of these spines may be made.
The buccal apparatus is grooved, and projects well into the angles of

the mouth (Plate XXIV. fig. 5) ; it is closely covered with two rows

ofabout fifteen flattened stout subecjual spines ; the adambulacral plate

on either side of it is elongated and flat, not angulated where it pro-

jects into the groove (Plate XXIV. fig. .5). The next distal plate

has a long spine-bearing side and a much shorter side with no spines ;

the next has three spines on its shorter side, and in the next the

proximal and distal sides of the plate are almost subequal, in the

next they are equal. The dried ambulacral suckers are only slightly

conical.

The intermediate plates in the interbrachial angle and along the

sides of the ambulacra are densely covered with squamiform granu-

lations (Plate XXIV. fig. .5), which become larger, looser, and more

erect near the angles of the mouth and near the sides of the ambu-

lacra.

The two rows of marginal plates (supero- and infero-marginal) are

so closely approximated and covered with so uniform a granulation,

that it is almost possible to believe that there is a single and not a

double row of plates. They are strictly confined to the sides of the

arms, which they form alone ; the fact that the infero-marginal

plates practically take no part in forming the lower surface of the

arm may be explained by the flattening out of the ambulacral

1 Described by Wyville Thomson in the following terms :— " The inner

spine oi' each comb on the side of the ambulacral groove is longerthan the oUiers,

and bears on the end a little oblong calcareous plate usually hanging Irom it

somewhat obliquely like a flag, with sometimes a rudiment of a second attached

to it in a gelatinous sheath, which makes it probable that it is an abortive

pedicellaria."
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groove. Along the top, the middle and the base of each side, there

runs a row of short, sharpish spines ; the upjjermost of them is

wanting near the disc and the lowermost fades out near the tip of the

arm.

The arrangement of the paxillfe can be seen from the drawings

given herewith ; as there is but a single specimen I have not retnoved

the upper plates or injured the type in any way (Plate XXIV. fig. 3).

There can be little doubt tliat this species has a small anus, and it

will be remembered that Sir Wyville Thomson regarded it as an
Archaster and notas an Astropecten. The definition of the genus as

given by jNiessrs. Korea and Danielssen must be so far modified as

to run "Anus present or absent "
{cf. Plate XXIV. fig. 6).

The colour of the dried specimen is light yellow ; Thomson states

that during life it is of a pale rose, with a tinge of buff, the suckers

semi-transparent and pale piuk.

The single specimen recorded by Thomson was dredged at

" Station 7G •' by II.M.S. Porcupine in 18(39 ; Faeroe Channel, GO"*

36' N., 3° 9' VV., 344 fms.

The specific characters may be thus stated :
—

Il=5r.

Arms and disc flat, the former with deep vertical sides formed by
the marginals, of which there are about 70 in each row; those of the

supeioniarginal series have each a single short spine near the upper

edge, and the inferomarginal similar and subequal spines near the

upper and lower edges. The adambulacral spines are arranged by
fours on two sides of a triangular plate, the apex of which looks into

the furrow and bears a spine. Connected with this spine is a grooved

spiniform body or " vexiUum," whicli may be an aborted pedicellaria,

and the edges of which are finely denticulated. A small anal orifice.

Madrej)orite small, near margin of disc.

Generic Affinities.—The general characters of this form obviously

ally it to Bathybiaster, as Messrs. Koren and Danielssen suggested,

but it appears to be necessary to make some modifications of the

original generic diagnosis.

The first statement is that the body is flat ; to this B. loripes var.

obesa is an exception.

The next is " 5-rayed, with an extremely wide ambulacral furrow,

having long pedunculated, peculiar pedicellarise along its margins."

I am inclined to suggest that the expression " peculiar pedicellariie
"

might be replaced by the indifferent term " vexillum." Owing to the

dried condition of Thomson's specimen, I cannot make any addition

to or critical remark on the descriptions of previous writers, but it will

be remembered that the learned Norwegian natuialists recognize the

great differences between these appendages and normal pedicellariee,

and that Thomson says no more than that they may be " abortive

pedicellarise." In Mr. Sladen's species the structures at the sides of

the ambulacral grooves are not pedunculate pedicellarise j)laced on an

adambulacral spine, and I very much doubt whether that form should
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3.

MinieTTL Bros . lith.

1. CR^TOSTOMUS CIRRHOSUS 2 .BUNOCEPHALUS IHERINGI.
3, TRICHOMYCTERUS MINUTUS.
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be regarded as congeneric with Thomson's or Keren and Danielssen's
species. Might not tlie second section of tlie generic diagnosis run
thus ? :

" 5-rayed, with an extremely wide ambulacral furrow, some of
the bounding spines of which bear vexilla " ?

The diagnosis goes on, " The iuterbrachial space broad and closely
beset with sessile pedicellarise." I cannot from the figure given regard
B. palliclus as having a broad interbrachial space, and B. vexillifer

certainly has not; there is nothing in the dried specimen to justify
our speaking of the scales which thickly cover this area as pedicellarice,

but I am not entitled to traverse Messrs. Koren and Danielssen's
description ; I would suggest that the lines run " The interbrachial
space closely covered with pediceilaria-like scales."

I am by no means sure that B. loripea, Sladen, is a true Bathy-
Master ; it is not an Astropectinine, as the Astropectininae are defined
by INIr. Sladen ; the ambulacral ossicles are set at an angle and
not side by side, and the groove is not nearly so wide as in the two
northern species.

Indioidual Peculiarity.—Here and there two superomarginals,
apparently separated only in their upper half, correspond to one
inferomarginal.

DESCEIPTION OF THE PLATES.

Plate XXIII.

Fig. 1. Bathybimtcr vexillifer from above, to show the general form and
appearance of the siDecimen.

2. The same from below, to sliow particularly the great width of the ambu-
lacral grooves.

Both three fourths the natural size.

Plate XXIV.
Fig. I. A "vexillum," x 20. a, The dried membrane attached to the spine

shown in situ, as seen in the dried specimen.
2. The structure of the ambulacra, X 2.

3. The form and characters of the dorsal paxillse, X 2.

4. A view of the side of the arm, X 2.

5. The mouth-plates and adjoining ossicles, X 2.

6. The region of the anus, X 4.

4. An Account of the Siluroid Fishes obtained by Dr. H. von

Ihering and Herr Sebastian Wolff in the Province Rio

Grande do Sul, Brazil. By Gr. A. Boulenger.

[Eeceived March 21, 1S91.]

(Plates XXV. & XXVI.)

During the last few years, the British Museum has received a

great number of Fishes collected in the Province Rio Grande do Sul

by Dr. H. von Ihering and Herr Sebastian Wolff. The recently

published excellent synopsis of the American Siluroids by Dr. and
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Mrs. Eio:enmann ^ has induced me to make a thorough re-examuiation

of the Sihiroids collected by those gentlemen, the more so as Dr.

Hensel's account- is much in need of revision.

1. PiMELODUs (Pimelodella) lateristriga, MiiU. &Trosch.'

2. PiMELODUS (Pimelodella) nigribarbis. (Plate XXV.
fig. 1.)

Piinelodus {Pseudorhamdia) nigribarbis, Bouleng. Ann. & ^Ifig.

N.H. (6) iv. 1889, p. 2(36.

D. 1/6. A. 17. P. 1/8.

Head bony above, granulated, once and two thirds to once and

four fifths as long as broad ; occipital process obtusely keeled, twice

as long as broad, in contact with tlie basal bone of the dorsal sjiine

;

length of head thrice and a half to thrice and two thirds in the total

(without caudal) ; eye rather large, its diameter four and a half times

in the length of the head, once and a half in the length of the snout,

twice in the iuterorbital space ; maxillary barbel extending to the

origin of the anal, outer mandibular to the extremity of the pectoral,

Praemaxillary teeth present, but very feebly developed. Pectoral spine

a little longer than dorsal, three fourtl'.s the length of the head,

serrated on both sides. Dorsal fin much deeper than long, the

spine strong, but little shorter than the anterior branched rays, two

thirds the length of the head ; adipose fin one sixth to one eighth

of tlie total length (without caudal), two thirds to one half of its

distance from the dorsal. Depth of body about one fifth of the total

length. Caudal deeply forked, with the lobes pointed, the upper

being the longer. Upper parts and fins powdered with black, most

closely on the ventrals and anal and on the barbels, which are almost

black.

Total length 15.5 millim.

I have now before me three specimens, from the Camaquam * or

Icamaquam River. They differ from the description of Fimelodus

valenciennis, Liitk., in the width of the head being more instead of

less than half the length, and in the larger eye, the diameter of

which is contained four and a half times instead of six times in the

length of the head.

1 Occasional Papers of the Calif. Acad, of Sc. i. 1890.
^ Arch. f. Nat. 1868 & 1870.
^ I have compared my specimens with one from the Rio das Velhas, described

by Prof. Liitken, and received I'rom the Copeuhacjen Museum. I have seized

this opportunity to re-examine my P. biick/cz/i and compare it with a specimen
from ilacacos recently received from the Museum of Comparative Zoology
under the name of P. buckleyi. lu the types the pectoral spine is as long as

the distance from the anterior border of ihe eye to the opercular border and
practically smooth on its inner edge ; in the specimen from Macacos the pec-

toral spine is stronger, as long as the di.stanee between the base of the maxillary

barbel and the opercular border, and its inner edge is distinctly though very

feebly serrated. There can be no doubt that the two aie distinct, and I venture

to propose for the species described by Dr. and Mrs. Eigenmann as P. Imckkyi
the name of Pimchidus {PimchidvUa) eificnuianni.

* JJot Camapiiam, as stated by mistidie in the original description.
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3. PiMELODUS MACULATUs, Lacep.

4. PiMELODUS (Rhamdia) HILARII, C. & V.

5. PiMELODUS (PSEUDOPIMELODUS) COTTOIDES, Sp. 11. (?).

(Plate XXV. fig. 2.)

D. 1/6. A. 9-10. P. 1/.5.

Head naked above, a little broader than long ; occipital process very

short, in contact with the basal bone of tlie dorsal spine, and two fifths

the length of the latter ; length of the head nearly one fourth of the

total (without caudal); eye very small, hardly half as long as the snout;

maxillary barbel extending to the middle of the pectoral spine, outer

mandibular extending as far as the maxillary, mental a little shorter.

The band of prsemaxillary teeth of moderate breadth, without pro-

longed lateral portion. Pectoral spine very stout, very strongly

serrated along its inner, less so along its outer edge ; humeral process

strong, half as long as pectoral spine. Distance between end of snout

and dorsal spine one third or two fifths of total length (without caudal)

;

dorsal fin considerably deeper than long ; adipose fin as long as

dorsal, separated from it by a space not quite twice its length. Depth
of body one fourth total length (without caudal). Caudal emarginate.

Handsomely marked dark brown and pale reddish brown above, the

latter colour forming a band across the nape, a spot on each side of

the body, below the middle of the dorsal, a broad band behind the

dorsal, an oblong spot in front of the adipose fin, and a band round
the tail, involving the end of the adipose fin ; dorsal fin dark brown,

with a whitish spot occupying the basal half of its posterior moiety ;

pectoral dark brown, with a small basal whitish spot ; anal whitish

in the middle, crowded with dark brown spots at the base and in its

distal moiet}' ; ventrals whitish at the base, crowded with dark brown
spots on the remainder ; caudal whitish, with a distal crescentic band
of closely-set dark brown spots; barbels annulate with black; lower

parts pale brown, marbled with dark brown.

Total length 92 milUm.
Two adult and several young specimens from the Camaquam

River.

I should have referred these specimens to Valenciennes's P. c/tarus

but for the fact that it is identified by Steindaclmer with P. hufonius,

C. & v., a species with a very different dentition. The nearest ally

of P. cottoides would then be Pseudopimelodus paraliibce, Stdr.,

with which it is possibly identical. The proposal of a new name is,

however, justified, even should the two species be the same, as the

name paraliibce is preoccupied in the genus Pimelodus for a species

of the subgenus Rhamdia (R. parahibee, Stdr.).

6. Heptapterus mustelinus, Val.

Numerous specimens, from 42 to 220 millim. They vary greatly,

irrespective of size, in the elongation of the body, the length of the

head being contained from five times and one third to six times and

a half in the total (without caudal). The number of anal rays varies

from 19 to 23.
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7. Arius commersonii, Lacep.

Notes oil the habits and development of this Siluroid in the Laguna
dos Patos have been published by Dr. v. Ihering, Biol. Centralbi. viii.

1888, p. 268.

8. Genidens cuvieri. Cast.

9. Callichthys asper, Q. & G.

I a?ree with the Eigenmatins in referring C. affinis, Gthr., and

C. hemlphractus, Hens., to this species. The Rio Grande specimens

have usually ^| scutes ; and I may add that vee have a specimen from

Bahia with as many as ^.

10. Callichthys (Corydoras) paleatus, Jen.

11. LORICARIA ANUS, Val.

In a large specimen, 420 millim. long, the length of the first

dorsal ray is ly^jj in the length of the head (to extremity of occiput),

and the diameter of the orbit (without the notch) is 4| in the length

of the snout. In a small specimen, measuring 170 miUim., the

length of the first dorsal ray is 1^ in the length of the head,

and the diameter of the eye 2| in the length of the snout. Two or

three minute teeth are present on each side of the upper jaw. Upper
caudal lobe considerably longer than the lower.

12. LoRicARiA LIMA, Kucr.

Although I have examined but three specimens, two of which I

would refer to L. striyilata, I am much inclined to agree with

Dr. V. Ihering {in litt.) in regarding L. strigiluta and L. cadece of

Hensel as based on variations of L. lima.

13. Otocinclus NiGRiCAUDA, sp. n. (Plate XXV. fig. 3.)

D. 1/7. P. 1/5. V. 1/5. A, 1/5. L. lat. 23-25.

Closely allied to O. affinis, Stdr., but snout more rounded, eye

rather smaller, its diameter two fifths the length of the snout, and
ventral shields more numerous and irregular, forming five to seven

longitudinal series. The coloration is very different from that of

O. affinis. Dark olive-brown above ; dorsal, anal, and paired fins with

the rays barred black and white ; caudal deep black, with the outer

rays spotted with white.

Total length 42 millim.

Several specimens.

14. Plecostomus commersonii, Val.

15. Ch^etostomus cirrhosus, Val. (Plate XXVI. fig. 1.)

I give figures illustrating the very marked differences between the

lieads of male and female as shown by specimens from Dr. v. Ihering's

collection. In addition to the rostral appendages and the stronger

praeopercular armature, the male differs in the longer pectoral fin,

which extends to the middle of the ventral spiue instead of to its

base.



189 J.] SILUROID FISHES FROM BRAZIL. 235

16. BuNocKPHALus iHERiNGii, sp. 11. (Plate XXVI. fig. 2.)

D. 5.' A. 9. p. 1/4. V. (J.

Head much depressed, its depth twice in its width, once and one
third in its length ; upper jaw not projecting ; cranial ridges feebly

prominent ; interorbital space concave, one third the width of the

corresponding part of the head ; maxillary barbel extending a little

beyond the base of the pectoral ; mental barbel half as long as and
not reaching to postmental. Pectoral spine slightly curved, the

terminal hooks largest ; coracoid process slightly divergent, extending

to middle of pectoral spine and beyond humeral process. Dorsal tin

nearer the end of the snout than to the caudal. Ilind portion of

the tail compressed. The length of the caudal fin contained about
five times in the total length. Skin everywhere covered with small

warts. Dark brown above ; a blackish lateral stripe, with small

greyish spots; greyish white below.

Total length 60 millim.

Two specimens.

The only other described species with 9 anal rays, B. aleuropsis,

Cojjc, from Pebas, Ecuador, differs in the longer maxillary barbel,

which is said to reach the middle of the pectoral spine. The discovery

of this new species extends the range of Bunocephalus considerably

southwards.

17. Trichomycterus brasiliensis, Liitk.

18. Trichomycterus minutus, sp. n. (Plate XXVI. fig. 3.)

D. 8. A. 6.

Length of head two ninths of the total (without caudal) ; eye a

little nearer the end of the snout than to the opercular border, mea-
suring two thirds the interorbital width

; gill-opening not continued

forward to helow the eye ; maxillary barbels three fifths the length

of the head, not reaching the gill-opening ; nasal barbels short,

extending to the eye. Dorsal fin entirely in front of anal ; none of

the fin-rays prolonged ; the origin of the dorsal midway between the

end of the snout and the extremity of the caudal. Caudal fin

rounded. Pale brown above, with three longitudinal series of large

squarish dark brown blotches ; fins immaculate.

Three specimens from the San Lorenzo district.

The largest measures only 40 millim.

EXPLANATION OF THE PLATES.

Plate XXV.
Pig. 1. Pimelodits {Pimelodella) nigriharbis, Blgr.

2. Pimelodus (Pseiidopimelodus) oottoides, Blgr.

3. Otocinclun nigricauda, Blgr.

Plate XXVI.
Fig. 1. Chcetudonms cirrhostis, Val. Upper views of heads of male and feruale.

o Bunocephcdus iherin(/ii, Blgr.

3. Trichomycterus minatus, Blgr.

The last ray is adnate.
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5. Notes on the Anatomj of DoUcJwtis pataffonica. By
Frank E. Beddard, M.A.^ Prosector to the Society.

[Eeceived April 7, 1891.]

I am not acquainterl with any paper deaUng with the structure of

this Rodent ; the following notes may therefore be of some use.

Alimentary Canal and Viscera.

The Tiard palate, as in many Rodents, is narrow anteriorly, and
the ridges are in consequence much reduced and modified. The
accompanying drawing (fig. 1, p. 237) shows that they are only

represented by two pad-like structures (a), each of which terminates in

a pair of horny processes directed backwards ; those of the posterior

ridge are the longest. As the palatal ridges are characteristic in

various Rodents, 1 have thought it worth while to illustrate their

very peculiar form in Dolichotis. There are no ridges at all between

the molar teeth ; the mucous membrane is there perfectly smooth.

The tongue is divisible into two regions—a broadly oval tract

behind and a narrow long anterior portion ; the former has two

circumvallate papillae, and a large " Mayer's organ " on each side

measuring about half an inch in length.

The intestines measure altogether 18 feet 6 inches.

The ccBcnm is large ; it measures along the greater curvature,

from the free extremity to the exit of the colon, about 18 inches
;

these measurements apply to the gut when distended with alcohol.

Its structure appears to he a little similar to that of the Capybara
as described by Garrod ' ; both the ileum and colon open into a

pouch separated by an incomplete valve from the rest of the caecum
;

their apertures are not very close together, about an inch apart
;

the aperture of the colon is guarded by a sphincter. One lip of the

ileo-caecal orifice is formed by the fold which divides the caecum

proper from the colic pouch. From the sphincter valve of the

colon three ridges like the typhlosole of the earthworm's intestine

pass along its inner surface ; these are in addition to the numerous
closely-set fine ridges which traverse the first part of the colon

running parallel to each other ; these latter are very evident in the

caecum of the Paca, of which I have a dried specimen.

The first of these ridges can only be followed for a short way ;

the other two, on the contrary, extend for a very long way down. I

^ " On the Caecum coli of the Capjbara {Hydrochcerus capybara) " P. Z. S. 1876,

p. 19. Garrod, however, states in that paper that " reither in Cavia, Dolichotis,

Capromys, nor in any of the allied forms with which I am acquainted, does the
strong sipmoidcurve of the large intestine, at the commencement of the sacculated

ciBcum, develop into a true secondary crecum in the manner that it does in the

Capybara." The difference appears to be chiefly in the fact that the colon in

Capybara is prolonged beyond its opening, thus forming the second cteciim ; the

arrangement in DoUcfiotis is more like that of Ere/hic-on as figured and
described by Mivart. I may mention that in S2}hingurus prcheiisilis there is

no such separation of the caecum into two chambers.
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traced them for the distance of one foot from the sphincter, hut I

do not know how much further tliey extended. These two ridges.

Fig. 1.

Palate of Bolichotis fatagonica.

a, processes upon palate representing palatal ridges.

as shown in the accompanying drawing (woodcut, fig. 2), are at first

some distance apart (about | of an inch) ; they become gradually

closer until they are only separated by a little less than half an inch
;

they then run parallel. These ridges are clearly very like those of

Aulacodus swindernianus figured and described by Garrod' ; they are

^ " On the Visceral Anatomy of the Ground Eat (Aulacodus swindernianus)"

P. Z. S. 1873, p. 786.



238 MR. F. E. BKDDARD ON [Apr. 7,

slightly " puckered " in the same waj% and posteriorly run parallel to

each other "like railway-lines"; hat 'n\ Bolic/iotis the intestine is

sacculated between these two bands, which causes the appearance of

a number of transverse ridges between them like railway-sleepers.

The caecum has externally, as in Erethizon, three longitudinal

bands ; its extremity is blunt.

The/i'yeris notunlikethatofthe Porcupine, though the proportions

Poi-tion of colon and Cfccum of Dolichofis patagonica.

a, valve of colon ; C(bc., commencement of ciEcum ; S.I., small intestine ;

Col., colon.

of the lobes are a little different. The left lateral lobe is the largest

;

the right and left centrals are about equal to each other and to the

right lateral ; the lobes are not much divided, the caudate and

Spigelian are well-marked; a gall-bladder, so variable in its occurrence

in Rodents, is present.

The heart gives off one innominate artery.

The lungs are made up of two lobes on the left and three on the

right side besides the lobus impar ; the upper lobe of the left side is

nearly divided into two.

The right kitfnei/ is a little in advance of the left, about half an

inch.

The generative organs have large vesiculse seminales, each about

3 inches in length.
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Some of the Muscles.

In dissecting the muscles of Dolichotis I have confined myself to

those of the limbs and for the most part to the flexors and extensors

of the limbs.

I commence by describing those muscles which I have dissected,

and shall presently point out the resemblances to other Rodents.

Muscles of the Fore Limb.

The Trapezius is a very extensive muscle, its origin extends back

as far as the last rib ; it is continuous in front with a strongly

tendinous fascia which passes into a tliick layer of muscle, forming

thus an almost separate anterior portion of the muscle. The hinder

Fig. 3.

Arm muscles of Dolichotis patagoniaa.

Feet., pectoralis primus; C.B., coraco-brachialis ; Bi., biceps; Brack, ant.,

brachialis anticus ; Tri., triceps ; Lat. Dor., latissimus dorsi ; D. ep.,

dorso-epitrochlear ; H., humerus ; Teres Maj., teres major ; w, second
part of brachialis anticus.

part of the trapezius is attached to about the middle of the spine of

the scapula ; this insertion is continuous with that of the anterior part

of the muscle, which is to the metacromion and by fascia on to outer

muscles of humerus ; this insertion is partly covered by that of the

panniculus carnosus.

The Latissimus dorsi is not attached to the infraspinatus, as it

is stated to be in the Agouti by Messrs. Murie and Mivart ; its
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insertion is on to humerus by tendon in common with the teres

major ; it gives oflF, as is so usually the case in this group of animals,

a dorso-epitrochlear slip which runs to elbow.

The Teres major arises from about the upper half of the posterior

margin of the scapula ; it is inserted, as already mentioned, in common
nith the latissimus dorsi by a flat tendon about half an inch long

and rather more than half an inch broad at its insertion.

The Deltoid consists of two more or less distinct portions—one

arising from the spine of the scapula and apparently also from the

fascia covering the infraspinatus ; the smaller part of the muscle

springs from the acromion and metacroniion ; the two are inserted in

common on to the deltoid ridge by an insertion which is fleshy above

but tendinous below.

The Pectoralisprimus is much blended with the panniculus carnosus

;

its insertion is shown in the accompanying drawing (woodcut, fig. 3)

to extend a long way down the humerus.

The Triceps consists of four distinct parts, or of five if the dorso-

epitrochlear be reckoned as belonging to the Triceps. The first

part arises from scapula and also from the fascia covering the infra-

spinatus ; the second part is blended at its origin with the insertion

of the infraspinatus ; it arises from the neck of tbe humerus and from

the deltoid ridge. The third part is smaller ; its origin is tendinous

from the neck of the humerus just below the insertion of the teres

majur and latissimus dorsi. The fourth part is entirely fleshy and

arises from the greater part of the shaft of the humerus.

The Coraco-brachialis arises from the coracoid by a strong flat

tendon ; its insertion is also tendinous for the greater part and

extends for some way down the humerus, beginning with the head

;

the posterior part of its insertion is fleshy.

The Biceps has only a single origin and a single insertion on to

the ulna.

The biceps is also inserted in common with a peculiar muscle

shown in the accompanying drawing (woodcut, fig. 3, x) ; this muscle

arises by two fleshy heads from the humerus, one on either side of

the insertion of the pectoralis.

The Brachialis aniicus curves round the arm as it does in other

Rodents ; it has a tendinous iusertion on to the ulna beyond that

of the biceps.

The Pronator radii teres is not a very strong muscle ; it arises from

the outer condyle of the humerus and is inserted on to the radius.

The Flexor metacarpi radialis is the next muscle to the pronator

radii teres ; it is attached by a long tendon to the second metacarpal

(= 3rd digit) near to the proximal end.

The Flexor carpi ulnaris is attached in the usual way by a very

stout tendon.

The Flexor sublimis arises in common with the flexor profundus
;

it divides into three delicate tendons which supply digits 2, 3, and 4.

The Flexor profundus and Flexor pollicis lonffus are difficult to

distinguish ; the common tendon arises from the fusion of four

more or less distinct muscular heads. Two of these arise from the
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condyle of the humerus, one of them (the more superficial) being

much larger than the other. The two remaining heads arise

respectively from the radius and ulna.

The Extensor metacarpi radialis is a large muscle, the largest of

tlie extensors ; its tendon is inserted on to outer side of metacarpal

of 3rd digit, having previously given off a slip to the head of the

first metacarpal {i. e. that of 2nd digit).

The Extensor communis digitorum arises not only from the

external condyle of the humerus, but also by a few fibres from the

ulna ; its tendon splits at the wrist into four tendons supplying the

four digits.

The Extensor minimi digiti is the smallest of the three upper

extensors ; it arises from extensor condyle and from ulna ; it supplies

4th and 5th digits.

The Extensor carpi ulnaris calls for no special remark ; it is as

in the Agouti.

These are all the extensors of the manus of Dolichotis.

Muscles of the Hind Limb.

The Gracilis consists of two distinct parts as in other Rodents.

One part of the gracilis is sometimes spoken of as sartorius ; the

muscle is inserted on to fascia covering leg from knee to ankle-

joint ; it also appears to have a tendinous connection with both the

semimembranosus and semitendinosus.

The Semitendinosus is a strong and fleshy muscle ; it arises from

the spines of the sacral vertebrae and from the tuberosity of the

ischium ; it is inserted by a moderately broad flat tendon, which

becomes thicker at its insertion to outside of cnemial crest of tibia.

The Biceps has two origins—(1) from sacral vertebrae in front of

the semitendinosus and continuous with it; (2) from tuberosity of

ischium, also in front of semitendinosus. It is inserted by a continuous

broad sheet of muscle on to fascia covering leg.

The Tibialis anticus arises by two heads—(1) by a long tendon from

the femur which passes beneath the patello-tibial ligament
; (2) by a

fleshy head from tibia and fibula. The two parts are blended a short

way down and inserted by a strong tendon on to inner side of inner

metacarpal.

The Extensor communis arises by a long tendon from the femur ;

its tendon of insertion passes under two annular ligaments, one at

ankle-joint through which the tendon of the tibialis anticus also

passes, and another near the proximal end of the metacarpal
;
just

before passing through the second annular ligament the tendon splits

into two ; each of these again splits into two ; the two outer of the

four tendons supply the two outer digits ; the two inner ones both

go to the middle digit.

The Extensor hallucis is a slender muscle arising from the tibia

and fibula ; its tendon does not pass through the lower annular

ligament ; it supphes the second digit.

The Extensor brevis is a small flat triangular muscle, two tendons

arise together from the muscle and supply the two inner digits.

Proc. ZooL. Soc— 1891, No. XVI. IG
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The only Peroneal muscles present are the Peroneus longus and

the Peroneus quarti digiti ; the latter has an attachment to ankle

as well as to 4th digit.

There are three long flexors.

The Flexor communis overlies the Tibialis posticus ; their tendons

join at the ankle ; the tendon of the Flexor halhicis p'ms the common
flexor tendon a little further down just before its trifurcation. Inter-

osseii oxm a thick mass covering sole of foot. There is only one

Lumbricalis arising from flexor tendon of outer digit.

The myology of the Guinea-pia; is to a considerable extent

described by Messrs. Murie and Mivart in their memoir upon the

Agouti^; it presents a number of differences from Dolichotis, of

vrhich the following are the principal :

—

(1) There is no second part to the brachialis anticus, arising from

the humerus ^.

(2) The Triceps has only three heads.

(3) The Flexor sublimis has four tendons.

(4) There are several extensor muscles of the hand not present in

Dolichotis.

(5) Peroneus brevis present.

In most of these points Dolichotis also differs from the Agouti—in

all except as to the second part of the Brachialis anticus (see foot-

note).

On the whole in myology Dolichotis is nearer to the Agouti than

to the Porcupines, but it differs from both in the reduction of the

extensors of the manus and the peroneal muscles.

There are at present so few Rodents of which the myology is known
that I do not propose to deal with the resemblances of Dolichotis to

such types as are kuown at greater length.

Brain.

As there is no description known to me of the brain of this Rodent
and no figures, I endeavour to supplement this deficiency.

The brain (see fig. 4, p. 243) measures 59 mm. in length (to the

end of the cerebellum) and 41 mm. greatest breadth.

The corpora quadrigemina are well exposed, as is the case with

most Rodents, but not in the Squirrel and Porcupines.

The cerebral hemispheres are provided with well-marked sulci,

which are more numerous than in a hvnin of Ccelogenys paca of

about the same size.

The relation between the size of the animal and the complexity of

the cerebral convolutions is not so plain in the Rodents as in some
other groups ; the Porcupines form the principal exception ; they

have all very smooth brains, as compared with other Rodents of a

similar size or even smaller.

The Rhinal fissure of Dolichotis is deeper behind than in front

;

1 P. Z. S. 1866, p. 383.
^ I think that the muscle wliich I figure (woodcut, fig. 3, .r) must correspond

to the one so named in the Agouti, though its insertion is quite different in

Dolichofis.
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the Sylvian fissure is very deep ; it passes forwards and then back-
wards, forming a line which is convex anteriorly ; after this it bends
forwards at a sharp angle and nearly joins the principal longitudinal

sulcus (see fig. 4). The upper surface of each cerebral hemi-
sphere is marked by a strong sulcus running with a sinuous

outline approximately parallel to the long axis of the brain ; these

sulci commence a little way in front of the hinder margin of the

Fig. 4.

Brain of Bolichotis fatagonica.

A, from the side ; B, from above : 8, sylvian fissure ; R, rhinal fissure.

brain ; anteriorly each bends outwards and joins the rhinal sulcus ;

the other fissures are of less importance and are illustrated in the

drawing exhibited (fig. 4).

I have been able to compare the brain of this species with those

of the following Rodents at present in my possession :

—

Castor fiber (a cast of the brain ^),

"^ For this and several other casts of the brain itself, not of the cranial

cavity, I am greatly indebted to Prof. d'Arcy Thompson.
16*
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Lepus cunicuhs,

Sciurus vulgaris,

Cctlogenys paca,

Sphingurus prehensilis,

Cavia porcellus,

Layostomus trichodactylus,

.Htid with the following Rodents known to me only by descriptions

and figures :

—

Erethizon dorsatus (Mivart, " Notes on the Anatomy
of Erethizon dorsatus," P. Z. S. Iti82, p. 250, woodcut fig. 7) ;

Pectinator spekii (Peters, " Contributions to the Knowledge of

Pectinator &c.," Trans. Z. S. vol. vii. p. 405, pi. 50. fi»s. 7-10) ;

Systrioc (Owen, ' Conip. Anat. of Vertebrates,' vol. iii. p. 110,

fig. 77, and Gratiolet and Leuret, Comp. Anat. Syst. nerv. pi. iii.

figs. 1, 2); Castor, Agouti, Paca, Water-Rat, Squirrel, Rabbit (all

figured in the work just referred to).

In comparing the brain of Dolichotis with those of the other

types mentioned in the above list, I have paid particular attention

to the classificatory importauce of this structure. The primary

division of the Rodentia into Duplicidentati and Siwplicidentati is

borne out by the characters of the brain. In the brain of the

Rabbit the lateral lobes of the cerebellum form an angle with the

middle lobe and reach rather further forward, while the flocculi

stand out prominently. The rhinencephalon is sharply bent down, and
the posterior half forms an exceedingly prominent convex projection.

These characters are not met with in the other genera that I have
examined. At the same time I cannot find any characters except

negative ones that bind together the Simplicidentati.

Lagostomtis and Coelogenys are most like Dolichotis, but in the

two former the furrow dividing the external gyrus is broken in the

middle. In Coelogenys the Sylvian fissure is hardly marked, but the

rhinal fissure is exceedingly deep ; Coelogenys shows a further point

of agreement with Dolichotis in the presence of a supraorbital sulcus ;

this extends further back, running parallel with the rhinal fissure in

Dolichotis. The most important fissure in the pallium of the

Rodent's brain is clearly the one which bounds the external gyrus.

In the Rabbit and Guinea-pig, which have nearly smooth brains,

traces of this furrow exist for a short extent posteriorly. Probably
the dints on the upper surface of the brain in the Porcupines are

still further reduced traces of the same furrow. I may take this

opportunity of mentioning that the brain oi Sphingurus prehensilis

agrees very closely with Mivart's description and figures of the

brain of Erethizon dorsatus. I cannot indeed detect any point in

which they differ.

On the whole it seems that the anatomy of Dolichotis brings it

into relation with the Agoutis rather than the Porcupines.
"o"
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April 21, 1891.

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair.

The following note on a Mun^oose {Herpestes niungo) breeding

during domestication, by Lieut.-Col. Sir O. B. St. John, K.C.S.I.,
R.E., F.Z.S., was read :

—

"Early in November 1889 my daughter bought a young female
Mungoose in Madras. It was apparently about six weeks old. It soon
became extremely tame, ran about the house as it liked, but always
slept at the foot of its mistress's bed. It accompanied us on a two
months' tour in Coorg, during which, though it travelled in a box,

it was at liberty at other times ; it went with us to Ootacamund,
and was in short thoroughly domesticated. It was never remarked
in companj' with wild brethren, but about the middle of September
showed signs of approaching maternity, and on the 20th gave birth

to two kittens in some hole which we could not find. The mother
reappeared the next day for food, but the young ones were not seen

for a month or more, when they were as big as she had been when
purchased. One has since disappeared, and the other, now almost
as big as its parent, accompanies her to the house for food, but will

not allow itself to be touched. The mother is as tame as ever, but
spends less time in the house and more in the grounds than she

used to. It may be gathered that the Mungoose, in Southern
India at least, begins to breed at a year old, drops its kittens

about September, and has two or perhaps more at a birth.

Early in September 1883 I saw a family of a mother and three

young ones of Herpestes auropunctatus in Kashmir, and the next

day caught one of the kittens, which I judged to be about two
months old. It proved untamable and I liberated it, and never

saw it again. In the first or second week in December 1882 I

bought a young female H. mungo in Bombay, which was, I should
say by the light of my later experiences, two to three months old.

This little beast became extremely tame and affectionate, and
accompanied us in many wanderings from Kashmir to Bangalore,

and from Quetta to England. As she grew old she became
gradually averse to strangers, and took to avoiding the house when
any were staying with us. At last, after seven years' domesticity,

she came to the house during our temporary absence, found no one
she knew, disappeared and was never seen again. Though this

Mungoose was always at liberty and was often in the company of

wild Mungooses she never showed any signs of breeding."

"Bangalore, March 8th, 1891."

Mr. R. E. Holding exhibited and made remarks on some speci-

mens of the horns of Rams of various breeds of the domestic Sheep
{Ovis aries).
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Messrs. Beddard and Murie exhibited some drawings and speci-

mens illustrative of the cause of death of an African Rhinoceros

(R. bicornis), and made the following remarks :—
"The Society purchased from Mr. Carl Hagenbeck, of Hamburg,

in September 1868, a young male African Rhinoceros {R. bicornis),

which hadbeen captured in the neighbourhood ofCassala,Upper Nubia.

The animal in question has been figured in the ' Proceedings,' 1868,

pi. 41, and again in Dr. Sclater's memoir 'On the Rhinoceroses

now or lately living in the Society's Menagerie ' (' Transactions,'

vol. ix. pi. 99). The relative differences in the size of the anterior

and posterior horns according to age are therein shown, and may be

instructively compared with their different proportions in the more
aged animal, as illustrated in the outline diagram taken after its

death, and where the posterior horn is the largest. Whether, there-

fore, the so-called H. keitloa may eventually turn out to be only a

variety due to age and other circumstances remains a doubtful and
open question.

"Our young R. bicornis when received was supposed to be about

2 years old. As it lived in the Gardens close upon 22 years, its

age may be roughly reckoned at 24 or 25 years. When a denizen

of the Menagerie it fed well and throve amazingly, latterly reaching

a gigantic size.

" For a long time this African Rhinoceros exhibited every

appearance of perfect health and activity. But a few years back
there annually appeared what may be regarded as an eruption of

the skin, in the form of slight roughened elevations, which became
abraded with an ulcerous aspect. These, however, passed away
without leaving any bad effects. The sores on the legs were
regularly washed with a syringe of tepid water containing a little

carbolic acid. The most noticeable sores appeared on those parts of

the animal which rested on the ground, and might be compared to

the bed-sores of bed-ridden human beings.

"About a twelvemonth ago its Keeper began to observe that it

declined in flesh, though its appetite still continued fairly good.

Within a couple of months ago more prominent symptoms of

wasting appeared. But even quite towards the last, it still took its

food, though seemingly a trifle more dainty in its appetite. With-
out any other striking feature of illness, it died on Sunday, the

12th April.
" On a post-mortem examination of the body the next day, the

flesh generally was seen to be soft, flabby, and anaemic. For such
a huge body it was decidedly lean and impoverished, and the fatty

tissue not only meagre in quantity, but everywhere reduced to a

watery condition. In other words, the carcass bore evidence of a
gradual wasting or debility having occurred.

" In the stomach there was a considerable amount of food—viz.,

chopped hay, straw, carrots, and other vegetable substances ; and
along the intestinal tract, especially the colon and caecum, much
pultaceous material in various stages of digestion. Altogether most
of the visceral organs and the brain were sound in general aspect,
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though lax in consistence—the liver, for example, which was very

friable.

" The anterior moiety of the palate, though, was apparently in a

state of degeneration. The fore pad particularly was considerably

absorbed and the surface raw and ulcerous-looking. Other parts of

the mouth and fauces were healthier, but lined with a superabun-
dance of glutinous mucous deposit and exudation. The oesophagus,

however, was not affected.

" About the middle of the stomach towards the great curvature

there was a triangular elevated patch, about 3 inches long by 2|
inches wide at its broadest part. This cancerous tumour was
situated on the top of the elongate mucous ridges ; its more pointed

part directed towards the pyloric end of the organ. Its higher

wedge-shaped, fiattish, abraded surface was of a brownish-yellow
tint, intermingled with vascular punctations. This was surrounded
by paler-coloured, roughened, nodular excrescences, radiating there-

from and filling the depressions alongside the mucous ridges.

"The tumour was firm and solid in consistence and the subjacent

submucous and muscular tissues thickened, condensed, and of a

glistening texture when cut into. Excepting pallor of the sur-

rounding mucous membrane, and the tumour in question, tlie

stomach otherwise was not diseased.

" The said tumour bore a strong resemblance to, and doubtless, as

microscopic examination showed, was the same as, a cancer of the

human stomach.

"The more immediate cause of death however, may be attributed

to endocarditis, the right ventricular cavity being affected. Both
on its septal and opposite peripheral wall were layers of soft lytnphy
exudation. These even extended as rough, flocculent masses upon
the fleshy columns and tendinous coi'ds. There was no deposit in

the other cavities of the heart or large arteries. Under the micro-
scope the cardiac exudation proved not to be cancerous in nature.

" Judging from the pathological conditions met with, the course

of the animal's illness is pretty evident. Whatsoever may have
originated the cancer is obscure ; but, once set up, the only positive

symptom of serious ailment was the gradual emaciation of the body,
in spite of a goodly consumption of food. With defective nutrition

and the wasting of tissues arose the tendency to blood impoverish-
ment, resulting in the diseased condition of the heart, which was
quickly fatal.

"Cancer of the stomach in Solipeds and Ruminants is rare,

though occasional instances are recorded in veterinary publications.

Its occurrence in the Rhinoceros, therefore, is a noteworthy fact, as

taken in connection with its belonging to the Perissodactyla—

a

limited living group, whereof the Horse tribe represent the domes-
ticated and the Tapir and Rhinoceros the wild examples."

Mr. E. T. Newton read a paper on a Skull of Trogontherium
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cuvieri from the Forest-bed of East Runton, near Cromer, of which

the following is an abstract :

—

In the year 1846 Sir Richard Owen referred certain Beaver-like

jaws and teeth from the Cromer Forest-bed to the Trogontlierium

cuvieri of Fischer, and although some doubt was thrown upon this

reference he maintained the correctness of his determination in

1869, when describing some further remains of this rodent. The
type of Fischer's Trogontlierinm being a skull, it was very desirable

that a similar specimen should be found in the Forest-bed, which

could be compared with it ; but hitherto the only parts of skulls

which have come to hand have been mere fragments. Recently,

however, Mr. A. Savin, of Cromer, has obtained a nearly perfect

skull from East Runton, and it is this which is fully described in

the present communication. A comparison with the skull of a

Beaver (Castor) shows that although in a general way resembling

it, yet the differences are certainly of generic importance. One of

the chief points of difference is found in the structure of the cheek-

teeth ; for while in the Beaver the enamel-folds are open to the

exterior of the teeth down to their bases, in the Trogontlierium

they are open for only a short distance from the summit, and

consequently with wear they are soon separated from the exterior

and form islands of enamel, some of which may become obliterated

at a comparatively early stage. It follows from this that well-worn

teeth may have fewer enamel-folds than others in an earlier stage

of wearing, a fact which has led to errors in the determination of

the affinities of this fossil rodent.

When compared with the type skull of Trogontlierium, this

Forest-bed specimen is found to agree so closely with it in form and
structure, as well as in the arrangement of the enamel-folds of the

teeth, as to leave little doubt as to their specific identity. And a

further comparison with the Conodontes boisvilleltii of Laugel, from

the Pliocene of Saint Prest, reveals no diflference of specific value.

The study of this new specimen from the Cromer Forest-bed thus

confirms Sir Richard Owen's reference of these English and French

rodents to the Trogontherium cuvieri of Fischer.

This memoir will be published entire in the Society's 'Trans-

actions.'

The following papers were read :

—
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1. On Butterflies collected by Mr. W. Dohertv in the Nasa
and Karen Hills and in Perak.—Part I. By H. J.

Elwes.
[Eeceived April 1, 1891.]

(Plate XXVII.)

la the following notes I have given a list of the rarer and more
interesting Butterflies collected in the years 1889 and 1890 by
Mr. Doherty ; but I have not thought it necessary to mention the

commoner ones which have already been recorded from the neigh-

bouring regions, as it is obvious that no list can be anything like

complete unless based on collections made during a much longer

time than Mr. Doherty has been able to devote to one locaHty.

The principal places he visited were as follows :—During March
and April 1889 he was at Margharita, which is near the coal-mines

S.E. of Sadya in Upper Assam, and this locality, owing to the very

cold, rainy, and luifavourabie weather, was very unproductive. Some
of the more interesting species occurring here have been already

described by him in the ' Journal of the Asiatic Society of Bengal,'

1889, p. 125. It appears that there is here among the insects, as

amongst the birds, a general prevalence of the common Indo-Malay
species which are found all along the sub-Himalayan forest and
throughout the low country of Assam and N.E. Bengal, with a

slight admixture of forms peculiar to Upper Assam, and having
more relationship to species found in China and East Tibet than to

Indian species.

Writing from Margharita, Upper Assam, on May 6th, 1889,
Mr. Doherty says :— "I had to go to Darjiling for my Lepchas and
got two fairly good men ; I have also two other men, one of whom is

quite as good as the Lepchas, and hope by high wages and continual

presents to keep them permanently in my service. I have had no
success as yet. I reached here April 23rd. As this is probably the

best collecting-ground in the Assam valley, and as both my expeditions

have failed, and I will never make a third, I will give you some notion

of the seasons, so that you may secure better success to anyone who
comes later. Last year the rains continued down to the cold weather,

November 1st, after which Butterflies disappeared entirely, though
Moths flew till December 1st. During October very few species

were flying, though some were fairly abundant, including four

species of red Charaxes, and even Rhinopalpa fulva. There were

scarcely any Lycaenidse or Hesperidse. The forest-paths were all

flooded and impassable till the cold weather had well begun. So
the autumn is quite hopeless for collecting. This spring I learn to

my surprise that a host of Butterflies came out about March 1 5th,

in spite of the cold and violent winds, disappearing during the first

week of April. The Chota barsat (little-rains) began in the last

days of March. April was exceedingly wet and cold. We were
wearing heavy ulsters and double flannels in the steamer from
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Tezpur upwards. The rain still continues, the country is flooded,

and the nights are so cold that few Moths are flying. Everyone says

that in June the second brood of Butterflies comes out in full force

in spite of the rains, but then hill expeditious (and Margharita is

quite among the hills) are out of the question. I cannot stay here

till then, as the road to Kohima, in the Naga Hills, will be closed,

except for coolies, by June 1st, and I have better hopes of success

tliere. Nevertheless I am getting a few new and good things, such

as Apatura ulupi, Pithecops fulf/ens, Calliana pieridoides, and
Limsnitis austenia $ , Papilio elepkenor and P. te/earchus."

The rainy season of 1889 was spent by Mr. Doherty in the Naga
Hills, which had previously been almost unexplored by entomo-

logists, though a considerable number of Butterflies were collected

on their lower slopes by Messrs. Peal and Sherwill and a small

collection was made by Dr. Watt on his march from Manipur
through the Naga Hills to Assam in 1883 or 1884, and described

by Mr. Butler in the 'Annals & Mag. of Nat. Hist.' for 1885.

After leaving Margharita, where the rain continued till the end

of May, Mr. Doherty went up to the Naga Hiils, marching vid

Dinapur. He writes of the route from Nichugard, Naga Hills, on

June 10th, as follows :

—

"The Dhansiri valley is a perfectly flat jungly country 300-500
feet above the sea and wholly uninhabited. We moved on very

slowly. I hired coolies to push the carts through the mud, and they

as well as my men and myself were at work all day long on them ;

but all the same we made less than a mile an hour, the distance

being 83 miles. It is still 36 to Kohima." Mr. C. B. Clarke has

described this road, which is the only approach to the Naga Hills

from Assam at present, as being in the rainy season a sea of mud,
lined with the carcasses of cart-bullocks which have succumbed on

the journey, and almost impassable.
" Whenever the rain stopped we caught Butterflies and Cicin-

delidae. There are no jungle species, the road being bordered by

40 feet of high grass. Still there are a few good Butterflies, Papilio

elephenor and P. sakontala [The last I did not receive.—H. J. E.],

and Libytliea rohini {L. narina, Godt.), but only a few very

common Lycsenidse, Pieridae, and Hesperidse. I am now at Nichu-

gard, at the mouth of the gorge of the Dhansiri river, and am glad

to have a quiet day after so much rough work. It is a great

disappointment to And that there are now no Moths here. As to

Butterflies, I have not yet found out whether there are any ; but if

there are collecting will be delightful, as the country is divine, the

jungle-paths excellent, and we have several hours of sunshine every

day, though it rains every morning till ten. It will give you some

idea of the cost of travelling here when I say that I am obliged to

pay 4 rupees a maund (say 8 per cwt.) for getting my luggage

cairied from here to Kohima, 3(3 miles. Yet at Kohima I am only

at the beginning of my expedition, and I have 16 maunds of

luggage besides provisions."

Tlie physical features and peculiarities of the Naga Hills have
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been so well described from a botanical point of view by Mr. C. B.
Clarke, F.R.S., in the ' Journal of the Linnean Society, Botany,'
vol. xxii. 1886, p. 128, that I need not say much about them here;
but I extract from Mr. Doherty's letters some details of interest.

He says, writing from Mao, Manipur, on September 9th, 1889 :

—

" I have not marked the altitudes exactly, as we ascend 2000 feet

nearly every day, and I know the exact elevation only of those I
catch myself. Euplcea midamus ranges up to 6500 feet and is the
only Euploea found above 4000 feet. Limenitis austenia is confined
to the low country. L. dudu is rather common, much more so than
zuleima ; these species approximate to Parthenos {auste7iia is almost
a Parthenos in structure) and are easy to catch. The numerous
Celebesian species belong to that part of the genus nearest Athyma,
Moduza, and Pandita, and are hard to catch : one characteristic of
what I call the Nymphalidse {i. e. the Neptis-Euthulia-Limenitis
group) is the entire absence of true genera; the structure is plastic,

and one type melts insensibly into another. Besides Euthalia nara
I send a female near it, but perhaps different {E. anyte $ ), and
also what seems a new species, a local form of E. anyte, apparently
quite distinct. Libytliea roJiini occurs only below 3000 feet.

Nearly all the Darjiliug Erycinidae have turned up here, as well as
several specimens of my hitherto unique Everes kala, which is

distinct from the Tenasserim species, E. umbriel, Doh. I also
send Everes nyseus and parrlmsius. Here the latter has the tails

rudimentary or absent. Among Ilerdce I send /. epicles, which
occurs from the plains to 6000 feet, androcles from 6000-9000
feet, brahma 4500-.5500feet, tamu 4500-8500 feet. /, andrudes is

variable, the green hind wing almost disappears in some, and when
flying they have the air of obscure black Butterflies. I send a
large set of Bercas walUchii, which is curiously like Gonepteryx
saneeka of the North-west. It flew in June and disappeared in
July. Leptocircus is very common in Assam, ranging up to 6000
feet [I found it in the Khasias only at low elevations in very hot
dense forests.—H. J. E.]. I took it on the Dibong north of
Sadiya, probably the northern limit of the genus.

" Of Teinopalpus I send a broken male
; your account of its habits

agrees exactly with what I have seen of it up here. I send a
battered specimen of Papilio krislma, so all the four species of
green Papilios {kriskna,parts, ffaneesa, and arcturus) are found here,

but are provokingly rare. P. evan occurs at Margharita, but I have
seen none here, though P. gyas is not uncommon. I send a fine

female of P. rhetenor, also a single female of Aulocera loJia, from
an elevation of 5500 feet in Northern Manipur.
"The Armandias sent seem to be slightly difi'erent from the

Bhutan form. [The only difference I see is that they average
smaller.—H. J. E.] It first turned up about August lOtli, in the
beautiful uninhabited Ziilla valley, the border country between the
Angami tribe and the Kachla Nagas, 10 to 15 miles from Kenoma,
in the direction of Khonoma. It generally kept to the ridges,

occasionally descending into the valley, once almost down to 5000
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feet. Afterwards I found it ou the western side of Japoo, at

7000-8000 feet, and between these two places we got one or two
every day. At Mao, in Manipur, I have taken worn specimens at

7500-9000 feet. My Lepchas, who collected at Buxa, in Bhutan,

say there is no chance of another brood. Strange to say, I have

never seen a female. The Butterfly drifts about among the tree-

tops, rarely descending to the ground ; the crimson of the hind

wings is not so conspicuous as one might think, and if one loses

sight of it for an instant it is very hard to make out again, its

transparent dark grey wings being hardly distinguishable among
the shadows, and it is blown about by the wind, more like a dead

leaf than a living insect. Its flight is much like that of Hestia, but

less buoyant and circling, as might be expected from its angular

wings ; nevertheless its resemblance strikes one. Seen from above

it must be much more conspicuous, and is no doubt a protected

insect ; at the same time its weak flight may even add to its chance

of escape, as it certainly does with Hestia, for it is impossible to

calculate the direction in which it is making. The whole body and

wings give out a delicious odour, which remains for some days after

death. In some positions and at some distance Armandia looks

like Danais tytia, which is very common in the same places.

Armandia hovers about flowers, like other Papi/ios. During rain it

alights on a leaf, and droops its fore wings over the hind ones, thus

covering the bright colours. Several were taken in this way ; but I

confess I only caught one myself, as I have not the patience to do

as my men do, and watch one of these lovely things for hours and

follow it over these steep jungly hills, on the very small chance of

catching it finally. Falls, leeches, and torn clothes are the only

things you can count on, but there is a fair chance of a fall into a

tiger-pit. I came very near staying permanently on Kohoni, having

fallen into one of these pits yesterday whilst chasing an Armandia.

I can usually detect one of these pits by the broken twig that marks

it, but this was an old one overgrown with weeds and away from any

path. It was like a cistern, 12 feet deep, roofed over with logs,

leaving but a small opening, so that if a deer or pig is caught

and the tiger is hungry, he jumps in and cannot get out. I

thought I was gone, for there was no chance of being found there,

and it seemed quite impossible to get out. It took me 8 hours

hard work to do it. I made steps up the side with my knife, and

contrived to hang somehow at the top beneath the roof. After

trying three sides I saw a small stout stick six feet from the opening,

and after several hours succeeded in pulling it to me with my broken

butterfly-net ; then I put it across the opening and with great

difficulty swung myself out, and I came home in the dark, very

thankful to have escaped. The Nagas are not afraid of these pits,

as they go nowhere alone ; but they have another sort of trap of

which I have a perfect horror, and so have they. It consists of

great stones hung from trees, and set free by a vine across the path,

crushing any animal which touches it. Each village has its own
traps, and every child knoAvs their positions. For fear of these
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infernal machines, no Naga will venture into the forest land of

another village. Nevertheless many deaths are caused by them. I

myself saw one only just in time on Japoo, and my Lepchas on
account of them, and their lack of enterprise, never wander far. So

far every locality in which we have taken any good Butterflies on

this expedition has been found by me. My men, even my Maslaman,

who is a good jangal-wala, rarely go beyond where I have led them.

This very likely explains the comparatively small results achieved

by them at Buxa, which seems to be naturally a grand place for

insects.

" It is my opinion that there will be no autumn brood of Butter-

flies in the high country of these hills. As for the lowlands there is

some chance of one about October 1st, though none came out last

autumn at Sadiya and Margharita. Wood-Mason found August
and September best at low elevations in Cachar. Here there was

nothing in August below .5000 feet, nothing at all. I think you have

an exaggerated view of the ' succession of broods ' through the rainy

season, or Sikkim at least must be very exceptional in this respect.

In Borneo, during my first week there in September, I got about

90 good Butterflies a day, in most monotonous virgin forest without

paths. In January here, except two or three common Junonias, and a

few truly continuous species like Ypthimas and Ragadia crisia,

perhaps ten in all, I did not see more than three Butterflies a day
on an average, compared with about .500 in my first week.

" Hitherto I have found here only the seven Sikkim species of

Ci^aniris (of which puspa was taken at low elevations only, the other

six only at high ones) and an additional one chennelii, of which I

send the undescribed female. I had hoped to get a much larger

number, because in Java of eight species examined only three

(namely
,
pus^^a, placida, and dilectus) were Indian."

Writing from Nichugard, on his return there on November 2nd,

Mr. Doherty says:—
" I sent two men to the low country after the middle of Septem-

ber, but they scarcely caught anything.
" It rained furiously, and now I feel sure that there is never an

autnmn brood in these hills either in high or low country. Possibly

on their southern face at Manipur it may be otherwise, as it is at

Cherra-punji and apparently in North Cachar. My trip up Japoo

towards the end of September did not result in much. I got a

number of Armandias, several of them in good condition, so, strange

as it seems, there must be an autumn brood after all. At the

extreme summit, 9895 feet, I got Everes kala and a worn Zephyrus.

At night I got a number of Geometridae, mostly sm.all, in my camp
at 8000 feet. This shows the lateness of the season, as they are

always the last [? first.—H. J. E.] Moths out. As the weather was
warm and wet, I expected a great variety of Moths, especially as I

had failed there in July, and as I had done so well at Margharita

last year up to December 7th, though it was very cold and dry all

through November.
"Throughout the rains my baits failed, and I prematurely con-
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eluded that the Moths of temperate climates did not care for them.

However, after a number of experiments I began to succeed, and am
doing very well now, so I wish I had persevered longer on Japoo in

July.
" One great drawback was the nervousness brought on by over-

much climbing. Every night I went out with baits I never slept a

wink, and my men were afraid of tigers and Nagas, and scamped

their work unless I was with them. 1 had previously thought that

JBombyces never came to baits, except Sijntomis, and a few Agaris-

tidae and Arctiidse, any more than the Tineidse do. Now I think

that nearly all Moths (Macros) will occasionally come to good baits

well placed, except perhaps Saturniidse, which apparently never

feed.
" Sweet baits I find best for Noctuas and nasty ones for Geo-

meters and Pyrales. The greatest difficulty is that the best baits

will only attract Moths from a short distance, not like Hghts, and

consequently to obtain good species one must put them in virgin

forest, so that the fatigue and worry is enormous.

"On the other hand, I have concluded that lights are a failure.

Taken into the jungle my big lamps simply frighten away Moths,

and even in a white tent they only attract a few little NoctuiB. I

am inclined to think that Moths have to be gradually accustomed to

lights. In a large station they get used to coming to lighted

houses, especially those that are lighted every night. At Kohima
the dak bungalow is far better situated for Moths than any other

house, and my lamps were the best in the station, but I always had

to go to other peoples" houses for Moths. In coffee-plantations the

Moths would keep beating agaist the windows of the bungalow,

though there might be only a candle or two inside, while my tent

in the jungle close by, lit with a good lamp, attracted not a single

insect."

These notes will be very interesting and useful to collectors,

but the Moths collected in the Naga Hills are far too numerous to be

described in this paper, although I hope to deal with them as soon

as possible. After leaving the Naga Hills Mr. Doherty spent six

weeks in Calcutta and Darjiling and then proceeded to Perak,

where he stayed but a short time. As this locaHty is well known

and I have mentioned the most interesting of his captures in their

order, I need say nothing more. After leaving Perak he went to

Rangoon and started on an expedition to the Karen Hills, where he

remained for some weeks at Peti-chaung, and wrote to me as follows

on April 1 6th :

—

" I have been collecting since March 1 7th in the Karen Hills east

of Toungoo. I see Mr. Grose Smith has described some Karen

species sent him by Mr. Noble, who does not know exactly where

they came from. I think it was from Kaserdo or Kacherdo, called

by the Burmese Taung-gyi, ' the big hill ' ; an isolated hill 1500 feet

high 10 miles east of Toungoo, and quite in the plain of Pegu. My
collection is from several places 30 or 40 miles east of Toungoo. I

would label everything simply 'East Pegu ' with the elevation, as the
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term Karen Hills is misleading. My high-country specimens are

chiefly from Thandaung and the neighbouring hills, from 4000 to

5000 feet. The low-country ones chiefly from Peti-chaung 500 to

2000 feet. I have made only this diyision, as between 2000 and

4000 feet I got only a dozen or so species, chiefly Ypthimas. The
high-country Butterflies were nearly all of the Khasia species ; the

low country contained some interesting Tenasserim and Malayan
forms. We have had to work very hard to secure this small result.

Until the last day or two it was the dry-season brood we caught,

but most of the Papilios have been flying all the winter, and the

Stictophthalma louisa only came out a week ago along with Neope
hliima and a few others in the low country only. On the mountains

I doubt if the wet-season brood comes out before the middle of May ;

we got everything there was out up there. At Thandaung there are

four peaks. I lived on one, the others were four miles away forming

a triangle a mile apart. Each of my men used to take a peak and
stay there all day, and Pambu actually made a platform of boughs
on the top of a tree and stood on it all day long like an orang-utan,

but we did not any of us catch much. I do not think we averaged

till quite lately above twelve specimens per day each, and many of

these were useless.

" There is no virgin forest anywhere on the hills, though about here

it is very fine. The Karens, though a civilized and intelligent

people (all Baptists west of Thandaung, though the Red Karens are

heathen still), still keep up their bad old habit of ' juming.' This

is the system of cultivation practised by nearly all the hill men of

Indo-Chinese race, and consists in cutting, burning, cultivating, and
abandoning fresh tracts of forest every two or three years, so the

whole country is a desert of scrub and bamboo. I spent two days

going to Lepya gyi, and again up the hill north of Thandaung, about

5000 feet I think, but got nothing, though the Thandaung jungle,

bad as it looks, is, I imagine, as good as any west of the Salwin river.

Thandaung used to be a sanatorium, but was abandoned on account

of fever and a certain terrible fly that infests it. Tigers are very

abundant, and there is tigers' dung all along the road, on which all

my Euthalia taooana were taken. I imagine that this country from
Tenasserim to the Lushai Hills will be the great tiger preserve of

the future, as except on the plains it is too barren ever to support

many people. I must explain that I sent a great many bad speci-

mens, as 1 thought there were enough to make an article about, and
I think, altogether, of 300 species good and bad. In the Danaidae I

got nothing at all uncommon. Esites angularis occurred in the low

country along with a rare new species, of which the hind wing is

produced more at the middle than at the upper median vein. Of
Zethera diademoides only males, which were numerous at 1000 to

2000 feet. I see Mr. Holland makes a new genus of it, Euplcemima
;

but why not call it Anadebis 1

" I send a few of both sexes of a TJiaumantis near aliris (pseuda-

liris, Butl.). Like the other two species, it mimics when flying a
large protected Cicada {Posena melanoptera ?). It swarms in Borneo,
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where I have often mistaken the butterfly for the cicada, and vice

versa, though after deatli the cicada faded, so that the resemblance

is hard to see. I also send Zeuxidia masoiii ; the fragrance of the

male is peculiar but very sweet. I have been unlucky with

Cyrestis nivalis, of wliich I have seen half a dozen. From its extreme

timidity I think one can see that it is at the limit of its range,

and just maintains itself. In the Apaturidse I got very little of

interest. The Stibocldona seems new. It was very rare and confined

to the summit at from 4000 to 4500 feet. If you describe it please

mention the hairy eyes of this genus ; this is its most remarkable

feature and not mentioned by Westwood.

"A fine pair of Pro</iot;'ca/(?rfo«2a are perhaps the best things I got,

no others were seen, but FrotJio'd angelica was more common and was

taken on the body of a dead Python. It is very fragrant in both

sexes. There are several Charaxes of the polyxena group, the names

of which I do not pretend to know ; also C. durnfordi, of which I am
very proud ; it is very hard to catch, even more difficult tban

Prothoe Caledonia. I have noticed enough facts to be confident that

timidity is a source of protection. In the Eastern Ghats, where Neptis

nandina is rare, I could always tell it from N. varmona a hundred

yards off, because it flew away ; but then varmona is like hordonia,

a protected species. All the Charaxes in the Malayan region are

hard to catch, as poor Kunstler used to insist ; but there is nothing

more helpless than most Charaxes in the Indo-Burmese region.

They fly so straight that you can take them on the wing nine times

out of ten ; they persistently return to the same spot and love to

light on projecting twigs, where you can easily get them by a stroke

of the net from below. But that is not the case in the Malayan

regions ; I do not know how many hours I spent in the interior of

Sumba trying to catch a huge undescribed Charaxes of the pyrrhus

group ; and the polyxena group never seem common down there as

in India.
'' I send many males of Neurosigma doubledayi. It seems to me

distinct from the Sikkim form, of which I took dozens in the

Chittagong hill-tracts, all black and fulvous above. All the Athymas
sent are from the high country above 4000 feet. I do not know
why."

Mr. Doherty then gives a lot of notes about various Lycaenidse,

which will be inserted in their places, and shortly afterwards left for

the Ruby-Mine district north of Mandalay, whence he wrote from

the Injok valley near Bernardmyo, on May 25th, as follows :

—

" I have been at Bernardmyo at 5400 feet, and here in a hut at

Injok since May 2nd ; we had rather an absurd journey. At Thabeit

kyin on the Irawadi river the country was wholly parched up, not

a green leaf for miles, and the grass on fire everywhere. From there

the road goes to Mogouk nearly 70 miles. Transport had broken

down, but I managed to borrow two carts, for two of my Lepchas

were sick and could not walk, and hired two pair of bullocks at 35
rupees each. They broke down at a desolate place 12 miles out,

where I had to stay two days. Tlien, luckily for me, General
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Wolseley came alonis; and got me bullocks, and we went on together
for a stage. Then my drivers ran away, and my cook and I had to

drive the carts ourselves, and as I have no gift at all for bullock-
driving it took us eight days to reach Mogouk. There were no
insects all the way but a few dry-country species such as Antigonus,
and one or two Neope bhima at 2000 to 3000 feet. Mogouk is a
lovely place, but no Butterflies, so I came to Bernardmyo and found
it just as bad. No Lepidoptera or shells. The few Butterflies

taken (Zophoessa sura and yama quite common) were all Naga-Hill
species except a curious Cellerehia (?) with a sex-mark as in TptMma
(Y. narasiiigha), which is very scarce. No si'^n of any Chn/so-
phanus. No Ilerda but hrnhma. Bernardmyo is a dreary place in

the midst of a vast fern-pasture, stuck all over with charred stumps;
for all this country was high forest twenty years ago, and there were
no natural meadows, and no flowers, only grass and fern.

" The high peak here is /iiOO feet, and there are two others nearly
as high. The nearest bit of forest is four miles from Bernardmyo,
and nearly all above GOOO feet, so that collecting is weary work. " I

thought that I had come just at the right time, for the grass-burning
was over, the grass just springing, and the first showers had fallen.

We had two weeks of bright weather, but since tiien it rains every
day from 9 to 3, clears off at 5, and the nights are clear, cold, and
windy, bad for Moths. For the last ten days I have been doing well

in beetles, but there are no flower-haunting species like Cetonias.

The Moths are just beginning to come out, but there are no
Butterflies nor any hope of them.
"The forest is singularly fine, full of tree-ferns, better than

anything in the Naga Hills, and the trees are nothing like so much
huried in moss and orchids ; so the climate must be much drier than
that of Kohima, though the rainfall, 70 inches (at Mogouk 110), is

nearly as large. To-morrow I leave for the low country in the Shan
State of Momeit ; I hope I may come back alive, for the authorities

have solemnly warned me against going. All my men have been
almost constantly sick, and Longchung has quite broken down, so I

leave him here. I have not been very strong myself, so I hope the
long voyage to Sumatra will set me up again. This is a desperately
expensive country : fowls are 2 to 4 rupees each, and coolies get 1|
rupees a day each. At Bernardmyo 1 luxuriate on commissariat
bread and beef, and every one both civil and military has been very
kind.

" You ask me about the Himantopterus dohertyi which you de-

scribed in the Trans. Ent. Soc. Tlie first specimen with the tails quite

filiform (?) I caught crawling out of an ant's nest iu the ground. I

dug the nest open, but did nut find any more. The others were all

I think taken flying in broad daylight along the road from Kohima
to Kegwema at .5000 to 6000 feet, usually in the morning. They
flew heavily and slowly ; I noticed a slight offensive smell, much as

in Histia Jlahellicornis. With regard to that superb Campijlotes

(C. desgodinsi, var. splendida, Elwes), I hardly ever saw such a con-
spicuous insect ; it shone iu the jungle like a little fire. I got it in the

Proc. Zool. Soc— 1891, No. XVII. 17
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Zulla valley along with Armandia ; the other species (C. histrionkus,

var. ahissima, Elwes) came, I think, from lower ground. The miniicry

in this species seems very perfect at a little distance, hoth in flight and

colouring ; so that it is only v\hen you look closely that you see that

all the colours are quite different from those of Danais genutia. The
long-bodied Sphinx-like Bomhyx you think a new genus (allied to

Tarsolepis fulgurifera, Wk.) was taken in cracks and hollows of

trees high above the ground, and was hard to distinguish from the

bark. The creatures can hardly fly at all, and I brought down one

with a stone."

I may add that the species just referred to came from the Naga
Hills, not from Burmah.
On his return from Momeit, which I see is al<o written Momeik,

and is now to be annexed to British Burmah, Mr. Doherty writes

me from Mandalayon June 30th:—" Among the Momeit Butterflies

are a number oi Lihythea rohina {L. narina), which occurs there along

with myrrlia. Also a few pairs of Yoma vasuhi, Doherty. I think

Toma will stand as a genus in spite of Semper's rash identification

of it with SaJamis. Each of the islands from Java and Celebes

eastwards seems to have its form of Yoma, all very dubiously distuict

;

though constant enough on the upperside, vasulci is no lietter

species than two or three more. Among the Bernardmyo species is

a broken specimen of Papilio machaon taken at .5500 feet. The

soldiers there took several broken examples of P. gyas and P. hrishna,

also a bad specimen of Lethe purana, n-me of which I got. The
weather nt Bernardmyo was much colder than I expected, colder

than Darjiling in the rains. During June the weather was lovely,

and I do not understand why the woods were so devoid of all animal

life. May was a good month for beetles and I did very well ; but

June was a fnilure all round, both on the high and low country. I

was detained beyond my intentions, as Longchung was too ill to be

moved, and then I could get no transport. At last I got away in

the ' burst of the monsoon ' and had a most uncomfortable 70 miles

to the river. Thabeitkyin, where scarcely any rain falls, was like a

paradise when we got there, and I was able to dry all my specimens,

which I hope will reach you in good order. My men are all very

low with fever and dysentery. The Ruby Mines are the most

unhealthy district I ever heard of; I suffered far less than my men,

and yet I lost 15 pounds weight."

The extracts which I have quoted above give a graphic picture of

the life of a collector in the more unexplored and out-of-the-way

hill-tracts of India; and though Mr. Doherty constantly speaks, as

Wallace does in the Malay Archipelago, of his want of success, yet

he has done more than I could have expected in the time, and his

collection of Moths in particular, though not so numerous in Burmah
as in the Naga Hills, includes many novelties, and will take me some

time to work out. After leaving Burmah Mr. Doherty went to

Sumatra, and is now on his way to the Eastern islands of the Malay

Archipelago, whence 1 trust he will return in safety with rich

collections. He has already done more than any other single man I
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know of, not only in collecting, but in studying the material;) he

obtains.

For further particulars as to the physical features, climate, aud
natural productions of the Karen aud Shan Hills, I may refer to

Capt. Wardlaw Ramsay's paper on the Birds of Karen-nee in ' The
Ibis,' 1875, p. 348; to Mr. Hemsley's paper on the Botany of

Upper Burmah and the Shan States, in the ' Journal of the Linnean

Society,' vol. xxviii. 1890, p. 1 et seq. ; and to Dr. Manders's list of

the Butterflies collected by him in the Shau States, in the ' Trans-

actions of the Entomological Society,' 1890, which will supplement

my paper.

Subfamily Satyrin^.

Zethera diademoides.

Z. diademoides, Moore, P. Z. S. 1878, p. 824, t. 51. 3; Butt.

Ind. i. p. 98, t. xiv. 33 c?
.'

Abundant at lower levels in East Pegu, and does not vary

perceptibly.

COELITES NOTHIS.

C. nothis, Douhl. & Hew. Gen. D. L. p. 368, t. CG. 2 (1851) ;

Butt. Ind. i. p. 101.

Not found by Doherty, but occurs at Bhamo. Mnjor Adamson
took it in dense forest.

Ccelites epiminthia.

C epiminthia, Westw. Gen. D. L. p. 368 (1851) ; Butt. Ind. i.

p. 101, t. xiii. fig. 31.

Perfectly distinct from the last, and not uncommon at Perak.

C(elites euptychioides.

Ccelites euptychioides, Feld. Reise Nov. iii. p. 499.

Coelifes humilis. Bud. Ann. Nat. Hist. ser. 3, xx. p. 403 (1867).

Ccelites euptychioides, var. humilis, Dist. Rhop. Mai. p. 45, fig. 15.

A pair of this fine species from Perak.

Mycalesis anaxias.

M. anaxias. Hew. Ex. Butt. iii. Myc. t. 4. 25, 26 (1862); Butt.

Ind. i. p. 106.

Occurs with the next at low levels in East Pegu.

Mycalesis anaxioides.

M. anaxioides. Marsh. Butt. Ind. i. p. 107.

* Two pairs from East Pegu at 1500 feet agree perfectly wTth the

description and in the points of difference mentioned by Marshall

;

they are also larger than any specimens of M. anaxias I have seen.

^ I have cited Marshall and Niceville's ' Butterflies of India' throughout this

paper simply as " Butt. Ind."

17*
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Mycalesis SANATANA.

M. sanatana, Moore, Cat. E. I. C. i. p. 231 ; Butt. lud. i. p. 108.

Common in East Pegu in March and April at 4000 to 5000 feet.

Mycalesis gopa.

M. gopa, Feld. Nov. iii. p. 501 ; Butt. Ind. i. p. 107.

A specimen from the Naga Hills taken in August together with

specimens of M. perdicias. Hew., from Hongkong and Ichang in

China, tend to confirm the opinion I have previously expressed, that

these forms are inseparable.

Mycalesis gotama.

31. gotama, Moore, Cat. E. I. C. i. p. 232 (1857).

M. charala, Moore, P. Z. S. 1874, p. 566; Butt. Ind. i. p. 109.

Sadarga oculata, Moore, Trans. Ent. Soc. 1880, p. 158.

M. oculata, Butt. Ind. i. p. 109.

A specimen of the so-called M. charaka from Margharita taken by

Doherty in May, and one from Bhamo obtained by Major Adamion,

are inseparable from J/, gotama, which also occurs in the Loochoo

Islands (Pryer) and at Kiukiang (Pratt).

Mycalesis malsarida.

M. malsarida, Butl. Cat, Satyr, p. 134, t. 3. 14 (1868); Butt.

Ind. i. p. 127.

M. l-hasiana, Moore, P. Z. S. 1874, p. 566 ; de Nicev. J. A. S. B.

vol. Ivii. pt. ii. p. 273 (1889) ; Butt. Ind. i. p. 127.

The wet-season form of this butterfly was taken in May by

Doherty at Margharita.

Mycalesis nicotia.

M. nicotia. Hew. Gen. D. L. p. 394, t. 67. fig. 4 (1851); Butt.

Ind. i. p. 129.

Males of this species were common in East Pegu at 4000 to 5000

feet in March and April, and differ from those taken at the same

season in Sikkim in the ground-colour of the underside, which is much
paler. A female from the Naga Hills at about 6000 feet, taken in

August, is of the rainy-season fonn, and agrees with others from

Bhutan and Sikkim taken in June and August.

Mycalesis malsara.

M. malsara, Moore, Cat. E. I. C, i. p. 231 ; Butt. Ind. i. p. 129.

Sama7ita rudis, Moore, Trans. Ent. Soc. 1880, p. 166.

Mycalesis rudis, Butt. Ind. i. p. 130.

Common in March and April in the Karen Hills.

The ocelli and breadth of the white band below are very variable,

but all are nearer to the form rudis than to the rainy-season form
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malsarn, whilst one sent by Major Bingham from the Karen Hills in

February is a perfect rudis. I think there can be no question of

the seasonal dimorpliism in this species.

Mycalesis surkha.

M. surlcha, Marsh. J. A. S. B. vol. li. ])t. ii. p. 37, t. iv. fig. 1 J
(1882); Butt. ind. i. p. 133.

Var. ustulata.

M. ustu/ate/, Dist. Entomologist, vol. wiii. p. 289 (188.5); Rhop.
Mai. p. 418, t. xli. fig. 16c?.

^yith the exception of the larger ocelli, broader transverse lilac

band, and more distinct markings of the underside, in vvliich, as

Distant says, it forms a transition to the Javan 31. oroates. Hew., I

see nothing to distinguish J/. U6tuluta, of which I have l«o pairs taken

by Doherty at Perak in February, from surl'ka, which 1 have from

'lavoy. The difference is just that which might be expected to be

produced by a dainper and hotter climate, and I have little doubt

that both forms will be (bund at different seasons in the same locality,

if the dry and wet seasons are well marked.

Mycalesis fuscum.

Dasyomma fuscum, Feld. Wien. ent. Mon. iv. p. -401 (1860).

Mycalesis diniche. Hew. Ex. Butt. iii. Myc. t. iv. fig. 23

(1862).

Mycalesis fusca, Dist. Rhop. Mai. p. 53, t, v. fig. 1 $ .

Taken at Ferak by Doherty, and also common in the island of

Nias off the coast ol iun.atra ( Mogdiliani).

Mycalesis dohertyi, n. sp. (Plate XXVII. figs. 3 cJ, 4 $ .)

Mr. Doherty sent a pair from the low country of Perak vvhicii

seem to me, as to him, to belong to an uudescribed species of the same

group as the last, in which the base cf the costal, median, and

submedian veins are much swelled in both sexes, and the male lias

a tuft of fine silky hairs at the base of the hind wing covering a

glandular patch.

cS . Dark hair-brown above, with an ocellus near the apex of fore

wing, another larger one below it. The hind wing has three small

ocelli above and two larger ones below.

Beneath, the wings are paler brown, with a faint broken pale

transverse oblique band near the base, another distinct whitish one

across both wings not reaching the inner n;argin of hind wing.

Ocelli as above but more distinct, the upper one on the hind wing

larger but nut so laige as the fourth and fiiih, and two additional

small ones at anal angle which do not show above.

Below, the band ot ocelli is edged on both sides with whitish, and

there are two pale marginal zigzag lines of sane colour.

The female is like the i:.ale but rather larger, paler above, and

with rounder wings.
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Mycalesis MAIANEAS.

.¥. maianeas. Hew. Ex. Butt. iii. M>fc. t. t. 27, 28 (1864);

Butt. Ind. i. p. 1U8 ; Dist. Rhop. Mai. p. 48, t. vii. fig. 4 5 .

A single female of this species from Perak agrees with the plate,

except that the dull orange bnnd of the fore wing is much fainter and

almost obsolete except near the costa.

Mycalesis jaxardana.

M.janardana, Moore, Cat. E. I. C. i. p. 234 ; Butt. hid. i. p. 128 ;

Dist. Rhop. ilal. p. 54, t. v. fig. 2.

Martanda janardana, Moore, Trans. Ent. Soc. 1880, p. 169.

Seems fairly common at Perak in January and February. Fresh

males show a'black velvety sexual patch of scales covering the whole

of the centre of the fore wing, which is not mentioned by Moore or

Distant. The female is larger and with rounder wings.

I should include this in the same group as M. fuseum and

doheriyi and probably maianeas; though Moore says the subcostal

tuft of hairs on the hind wing is double, I can see no difference ia it.

Mycalesis mxasicles.

37. mnmides. Hew. Ex. Butt. iii. Myc. t. r. ?2, 33 S ; Butt.

Ind. i. p. 126.

This specie*, which has hitherto been considered rare, was taken in

some numbers bv Doherty at the foot of the Karen Hills in East

Pegu.

My^calesis anapita.

M. anopila, Moore, Cat. E. I. C. i. p. 232 ; Dist. Rhop. Mai.

p. 418, t. xxxix. fig. 8.

Not rare at Perak in Jnnuary.

Lethk bhairava.

Bebis bhairava, Moore, Cat. E. I. C. i. p. 217 (18r)7); Butt.

Ind. i. p. 139.

Abundant in the Naga Hills at 6000 to 7000 feet and agrees with

Sikkim specimens.

Lethe latiaris.

Z)f?wWrt//<7m, Hew. Ex. Butt. iii. Bebis, t. 1. 4 (1862); Butt.

Ind. i. p. 140.

Abundant in the Karen Hills at 4000 to 5000 feet.

Lethe sinorix.

Debis sinorix. Hew. Ex. Butt. iii. Debts, t. 3. 19, 20 (1862).

Lethe sinorix. Butt. Lid. i. p. 144.

Occurs in the Naga Hills, and in the Karen Hills at 4000 to

5000 feet.
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Lethe kansa.

Debis kunsa, Moore, Cat. E. I. C. i. p. 220 (1857).
Lethe Icansu, 13uU. Iiid. i. p. 14.5.

Common in the Karen Hills at 3000 to 5000 feet.

Lethe distans.

L. distans, But!. Trans. Ent. Soc. 1870, p. 488; Lep. Exot.

p. 87, t. 33. 4 J , 7 $ ; Butt. Ind. i. p. 148.

This occurs not unCrequeutly in the Karen Hills, but no females

were sent by Dohert^ .

Lethe vindhya.

Dehis vindhya, Feld. Wien. ent. Mon. iii. p. 402 (1859); Elwes,

Trans. Ent. Soc. 1888, p. 313.

Occurs not uncommonly in the Kareu Hills at 4000 to 5000 feet,

and in the Naga Hills more rarely.

Lethe mekara.

Dehis melcara, Moore, Cat. E. 1. C. i. p. 219.

Lethe mekara. Butt. Lid. i. p. 148.

Occurs in the Karen and Naga Hills at 1500 feet.

Lethe gulnihal, var.

Lethe gulnihal, de Nicev. P. Z. S. 1887, p. 450, t. 39. 7 6-

A species which agrees nearly with tiie figure and excellent de-

scription of L. gulnihal was found not uncommonly by Doherty at from

2000 to 5000 feet in the Karen Hills, and I haye also a single specimen

taken by l)r. Manders in the Shan Hills. They differ, however, from
the type from Bhutan in MoUer's collection, now in the possession of

Mr. J. H. Leech, in having the narrow lines which cross both wings

beneath more zigzag and irregular, and the uppermost ocellus of the

hind wing smaller. The female, which is undescribed, is much paler

on both surfaces than the male, and has the costa of the fore wing, a

spot near the apex, and a faintly marked patch below it of a

lighter brownish yellow, with a whitish spot on the first median

interspace. The hind margin of the wing not bowed as in the male.

The ocelli of the hind wing showing on the upper surface, and the

transverse lines of the underside are wider apart and much fainter.

The ocelli are also smaller and nearly obsolete on the fore wing.

Lethe, sp. inc.

l Lethe brisanda, de Nicev. J. A. S. B. Iv. pt. ii. p. 249, t. xi.

fig. 13 2 (1887).

Two specimens were sent from Konoma in the Naga Hills with

note that they belonged to a species different from L. dinarhas on

account of the prehensores ; and though I cannot see enough dif-

ference in them to separate them myself, they appear to be as near

to L. brisanda from Bhutan as to L. dinarbas.

The meuibers of this group of the genus are so nearly allied to
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each other that it is not safe to decide without seeing a series, and I

know L. brisanda only from the description and plate.

Lethe dinarbas.

Debts dinarbas. Hew. Ex. Butt. iii. Debts, t. iii. 1.5 cJ ; Butt. lud.

i. p. 155.

Common in the Naga Hills at 7000 feet.

Lethe serbonis.

Debis serbonis, Hew. Ent. Mo. Mag. xiii. p. lal (1876); Butt.

Ind. i. p. 155.

Lethe minerva.

Pap. minerva, Fabr. Syst. Ent. p. 493.

Lethe minerva, Uist. Rhop. Mai. p. 414, t. xxxvi. 8 6 ', Butt.

Ind. i. p. 140.

A single female from East Pegu sent by Doherty. I have another

from B.angoou taken by Major Adamson.
This species may be distinguished from others of the same group

by the short band inside the cell of the fore wing beneath, and by
the ocelli of the hind wing below, which have black centres broken

into numerous minute dots.

Lethe chandica.

Debts chandica, Moore, Cat. E. L C. i. p. 219 ; Butt. Ind. i.

p. 149.

Karen Hills at low elevations.

Lethe sidonis.

Debis sidonis. Hew. Ex. Butt. iii. Debis, t. iii. 16 S ; Butt. Ind.

i. p. 159.

Specimens from the Naga Hills agree with those from Khasia in

being larger, brighter, and better marked below than Sikkim
specimens ; they are, however, hardly separable.

Lethe siderea.

Lethe siderea, Marsh. J. A. S. B.xlix. pt. ii. p. 246 (1880) ; Butt.

Ind. i. p. 159.

Occurs near Bernardmyo and agrees perfectly with Sikkim
specimens.

ZOPHOESSA sura.

Zophoessa sura, Doubl. & Hew. Gen. D. L. ii. p. 362, t. 61. 1
;

Butt. Ind. i. p. 164.

Common near Bernardmyo at 6000 feet.

Zophoessa yama.

Zophoessa yama, Moore, Cat. E. I. C. i. p. 221 ; Butt. Ind. i.

p. 169.

Also common near Bernardmyo and in the Naga Hills. It is
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remarkable that this genus, which is so well representjd in Sikkim,

where eight of the nine known Indian species are found, should have

produced no species peculiar to the more eastern hill-tracts, except

Z. andersoni, which Mr. Doherty did not take.

Several other species occur, however, in Western China.

Neope pulaha.

Lasiommatal pulaha, Moore, Cat. E. I. C. i. p. 227.

Neope pulaha. Butt. lud. i. p. 170.

"Very abundant in the Karen Hills at 4000-3000 feet, and occurs

also in the Naga Hills.

The Burmese form of this species differs from that found in the

Himalayas and Naga Hills slightly but so constantly that it might

almost be separated.

A series of six pairs from Sikkim and the same number from the

Karen Hills show the following points of distinction are constant :

—

Above, the spots in the Karen-Hill specimens are p^ler. Beneath,

all the markings are lighter in tint, especially the ocelli of the bind

wings and the broad lunules outside them, which are fulvous instead

of dark brown. A single male from the Naga Hills does not show

these differences so clearly, but is nearer to tlie Burmese than to the

Sikkim form.

Until I see more specimens from intermediate localities to prove

that the transition is not gradual, I think it will be best to allow this

form to remain unnamed.
Neope agrestis, Oberthiir, from Ta-tsien-lo, is a smaller species,

which seems nearly allied to jjulaha, but distinct.

Neope bhadra.

Lasiommatal bhadra, Moore, Cat. E. I. C. i. p. 227.

Neope bhadra, Butt. Ind. i. p. 171.

Occurs in the Karen Hills at 4000-5000 feet, but, except that the

markings of tlie hind wings are somewhat paler, does not differ from

Sikkim and Khasia specimens.

Neope armandii.

Satyrus armandii, Oberth. Et. Ent. ii. p. 26, t. 11.5 S (1876).

Neope Ichasiana, Moore, Trans. Ent. Soc. 1881, p. 306 ; Butt.

Ind. i. p. 172.

Doherty sent two males from the Naga Hills and one from Ber-

nardniyo. I should have been inclined to refer these to two species

if I had not seen a large series of specimens from Western China

in Mr. Leech's collection, showing with some variation the same
differences of colour on the hind wing as the Naga specimens, which
are undoubtedly khasiana, Moore, do Irom the Bernardmyo one,

which is inseparable from armandii and differs in having the outer

part of the hind wing yellowish instead of brown. The Chinese

specimens in Mr. Leech's collection belong to both forms, and seem
by their labels to occur in the same localities ; there are also some
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more or less intermediate specimens. The paiteni of the underside

ill tliis, as in most other Satyridse, is the surest guide.

Neope muirheadi.

Lasioinmafa muirheadi, var. bJiima, Feld. Wien. ent. Mon. vi.

p. 28 (1862).

Keope bhima. Marsh. J. A. S. B. xlix. pt. ii. p. 246 (1880) ; Butt.

Ind. i. p. 172, t. xi. 26 $ .

I have several specimens taken by Doherty in the Karen Hills

and at Momeit, Upper Burinah, at lo00-2000 feet, also two from

Dr. Manders taken in the Shan Hills, which seem to show tliat this

species cannot be specifically separated from N. muirheadi. Of the

latter I have three males from Ningpo, the nriginal locality, which

are easily distinguished by the small ocelli almost obsolete on

the upperside and tlie less distinct markings, and in some cases

almost obsolete white band on the hind wings lielow.

But three males and two females from Kiukiang and a female from

near Shanghai show that these characters are not at all constant,

and the ocelli of the Chinese females are like those of the Burmese

males. The Burmese female I have resembles the plate but is

larger, whilst the males have only one or two small brown marks on

the upperside of the fore wing instead of the three well-marked ocelli

beneath.

These four species are all the Neopes known to occur in India, as

I think that N. moorei, Butl., may be dropped from the list alto-

gether, as a very doubtful species of still more doubtful origin.

Raphicera satricus.

Lasioinmata satricus, Doubl. & Hew. Gen. D. L. t. 64. 4.

Raphicera satricus, Butt. ind. i. p. 1/5.

Occurs in the Naga Hills at 6000-/000 feet.

Satyrus loha,

Auhcero loha, Doh. J. A. S. B. Iv. pt. ii. p. 118 (1887).

Satyrus loha, Elwes, Trans. Ent. Soc. 1888, p. 323, t. ix. 6 S •

Two females from Mao on the Manipur frontier of the Naga Hills,

taken at 8500 feet in August by Doherty, and marked by him " loha

apparently," also seem to me to belong to this species, but without

ttie male sex it is not possible to distinguish it certainly from

S. padma.

Ragadia crista.

Euptychia crisia, Hiibu. Zutr. ex. Schm. t. 675, 676 (1832).

Ragadia crisia, Dist. Rhop. Mai. p. 420, t. xix. ~.

Seems to be common at Perak.

Ragadia crito.

Ragadia crito, de Nieev. Journ. Bomb. Nat. Hist. Soc. v. p. 199

(189(J).

Several specimens from Margharita in Upper Assam agree with

typical sjiccimens from Bhutan.
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Ypthima methora. (Plate XXVII, fig. 1, S .)

Yplhima methora. Hew. Trans. Ent. Soc. ser. 3, ii. p. 2!)1 , t. xviii.

20, 21 $ (1864) ; Elwes, op. cit. 1888, p. 32G ; de Nicev. J. A. S. B.

vol. Iv. pt. ii. p. 233 (188/).

In writing of this species only two years ago I endeavoured to

show how the form which I believed to be identical with Ilewitson's

species might be distinguished in Sikkim from T. sal-ra, Moore, and

from T. philomela, Hiibn., with which I tliought it had been con-

fused by Marshall and de Niceville.

I have now received numerous specimens of three forms of

Ypthima, collected by Doberty in Eastern Pegu at 2000 feet eleva-

tion and upwards, which I find it difficult to name with certainty.

The difficulty arises from the fact that the types of T. methora in

Ilewitson's collection are females, and therefore we are unable to say

whether it belongs to the group i.i which the male is characterized

by the presence of a sexual mark or patch of raised scales on the

u'pperside of the fore wing, as seen in T. philomela and Y. motschulslcyi,

or whether it is, as I supposed, more nearly allied to Y. sakra, in which

there is no sexual mark.

Of the three forms now in question from Burmah, one is what is

spoken of as Y. methora by Marshall and de Niceville in Butt. Ind.

i. p. 21.5, of which Y. marshalU, Butl., is the cold-weather form,

with minute ocelli, and which has been bred from Y. philomela at

Calcutta by de Niceville (c/. J. A. S. B. Iv. pt. ii. 188G, p. 231)._

The male has a more or less indistinct sexual patch, which in

some quite fresh specimens is hardly if at all visible, and which makes

me doubt the propriety of using this as a character on which the

genus can be divided into groups '. The ocelli are constant in

number and position but variable in size. The underside is crossed

by three distinct bands.

The second form is like it but smaller, with the inner and

middle bands on the underside almost obsolete, and but for the

faintness or absence of the sexual patch would, without any hesita-

tion, be called Y. philomela.

The third is much larger, with larger ocelli, and agrees with what

I spoke of as the rainy-season brood of Y. methora in my Sikkim Cata-

louue, which I have "from Sikkim, Bhutan, the Khasia and Naga

Hills, except that the underside is much paler and the ocelli even

more prominent, especially the second one on the hind wing above.

This is the more remarkable because the specimens appear to have

been taken at a time, March and April, when the form with minute

I Since writing this I have seen ven- large uurabers of Ypthima in Mr.

Leech's collection from China, which tend to confirm my opinion that the so-

called sex-mark is an inconstant character. Some of these are Y. riwischukkyi,

which normally has a well-defined sex-mark, but in others from tlie same

locality this is faint or altogether wanting, and the variation in size andm the

striation of the underside is so great that one cannot t«ll whether they belong

to one or more species. Seasonal dimorphism does not seem to occur in China

in this gemis or in Mycaksis to anything like the same extent as in India,

which is only to be expected when we know how different are the seasons.
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ocelli occurs iu Sikkim and wh'en it would have been expected also

in Burmah.
This last form has no trace of a sexual patch or of transverse

bands on the underside, and might be considered a form of 1^. sakra

as it was by Doherty, who wrote F. nikcea on the paper, this

name being considered both by de Niceville and myself as little

more than a synonym of Y. sakra.

It would appear from these specimens that although in Sikkim,

whence we have much larger series taken at all seasons, Ypthima

sakra, methora, and philomela are distinguished by fairly good

characters, in East Pegu the same characters do not hold good ;

and that neither the sexual patch nor the striation or bauds of the

underside can be relied on to separate or name them. I hope, how-

ever, that by pointing out the difficulties which arise, collectors in

different parts of Burmah may be led to take particular notice of

the species of Tjithima, and if possible clear up the confusion whxh
at present exists among them.

Ypthima sakra.

Yphthima sakra, Moore, Cat. E. I. C. i. p. 236 ; Butt. Ind. i.

p. 232, t. xvii. 67 6
Specimens of this, which agree well with those from Sikkim and the

Khasias, were sent from the Naga Hills as well as from Beruardmyo.

Ypthima pandocus.

Y. pandocus, Moore, Cat. E. I. C. i. p. 23.5 ; Butt. Ind. i. p. 223.

Y. corticaria, Butl. Trans. Linn. Soc, 2nd ser. Zool. i. p. 537

(1879).

Common at Perak in January and February.

Ypthima narasingha. (Plate XXVII. fig. 2, $ .)

Y. narasingha, Moore, Cat. E. I. C. i. p. 236 ; Butt. Ind. i.

p. 225.

Taken by Doherty at Bernardmyo in May.
The female, which is undescribed, differs from the male in being

larger, of a greyer tint above, and a naore greenish shade on the

underside. The striation of the underside is less marked than in

Hewitson's type specimen.

I doubt the occurrence of this species in Sikkim, where it has never

been found by any recent collector, and believe that this is the first

time that it has been found since Hewitson described it. Doherty

supposed it to be a new species of Callerebia, to which genus it

seems to have as much or more resemblance than to Ypthima.

Erites medura.

Hipparchia medura, Horsf. Cat. E. I. C. pt. ii. t, v. figs. 8, 8 a

(1829).

? Erites angularis, Moore, P. Z. S. 1878, p. 82.5 ; Butt. lud. i.

p. 236, t. xvi. 50 ? .

Numerous specimens were sent by Doherty from East Pegu, taken
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at about 1500 feet, of which several females and one male were

by him supposed to be, anrl marked as, a distinct species. These cor-

respond to the female taken in the Thoungyeen forests by Major
Bingham and described by Marshall and de Niceville, Butt. Ind. i.

p. 237, as nearer to E. medura of Java than to E. angularis.

After examining the series closely and comparing them with one

Javan specimen, I do not see how to separate the two species, for,

though in the supposed new species the ocelli on the upperside of the

hind wing are much larger than in the other form from the same
locality, whilst on the underside both the ocelli and the bands are

almost ohsolete, I am rather inclined to suspect seasonal dimorphism,

and to think that this form is the last of the first brood, and the

others, among which males are far more numerous, are the first of a

second brood. In the Javan specimen we have the hind wing like one

form below and the other above. Further observations are requisite

in order to decide the question.

Callerebia orixa.

C. orixa, Moore, P. Z. S. 1872, p. 555 ; Butt. Ind. i. p. 245.

Erebia polyphemus, Oberthiir, Et. Ent. ii. p. 33, t. ii. 2S (1876).

Several specimens from the Naga Hills agree with those I took in

the Khasias, and cannot be separated from Chinese examples, of

which I have two from near Ichang, two from Ta-tsien-lo, and one

from Moupin. The female, which is undescribed, does not diflfer

from the male except in being slightly paler in colour.

CyLLOGENES JANETS.

C.janet(B, de Nicev. P. Z. S. 1887, p. 453.

A single male was taken by Doherty in the Naga Hills, and agrees

with a specimen from Bhutan in my collection.

Elymnias penanga.

Melanitis penanga, Westw. Gen. D. L. ii. p. 405.

E. penanga, Butt. Ind. i. p. 269.

One specimen was sent from the low country of East Pegu,
another from Perak.

Elymnias obnubila.

E. obnubila. Marsh. Butt. Ind. i. p. 272.

Rare in the Karen Hills at about 2000 feet in April ; Doherty
says that he has also taken it west of Bassein.

Elymnias peali.

Elymnias peali, Wood-Mason, Ann. Nat. Hist. ser. 5, xi. p. 62, t. ii.

(1883).

Dyctis peali, Butt. Ind. i. p. 276.

A single specimen of this distinct species was taken at Margharita
in May.
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Elymnias PATNA.

Melanitis patna, Westw. Gen. D. L. ii. p. 405.

Dyetis 2}atna, Butt. Ind. i. p. 2/7.

Two specimens from the Karen Hills taken at 4000 feet.

Though Marshall and de Niceville have adopted Butler's genus

Dyctis in their hook, their remarks show that they do not believe it

to l)e a natural one, and my own observations so far as they go lead

me to the same opinion.

Subfamily Morphin.e.

Zeuxidia amethystus.

Z. amethystus, Buth P. Z. S. 1S63, p. 485; Dist. Rhop. Mai.

p. 72, t. vii. 1 c?, 2 ?.
Z. masoni, Moore, P. Z. S. 1878, p. 826 ; Butt. Ind. i. p. 286.

Several specimens of both sexes were taken at the foot of the

Karen Hills by Dnherty in March and April, which agree with a

male from Perak.

I am unable from these specimens to see how Z. masoni differs

from Z. amethystus, to which both Distant and de Niceville consider

it closely allied. I have another male from Borneo which is identical

with the Burmese species.

Zeuxidia aurelius.

Pap. aurelius. Cram. Pap. Ex. ii. p. 110, t. 168. A, B.

Zeuxidia aurelius, Dist. Rhop. Mai. p. 425, t. xxxvii. fig. 1 S.

A single male of this fine species sent from Perak by Doherty
was unfortunately much damaged.

Amathusia amythaon.

A. amythaon, Doubl. Ann. Nat. Hist, xix. p. 175 (1847); Butt.

Ind. i. p. 291.
.'' A. portheus, Feld. Reise Nov. iii. p. 461 (1865) ; Butt. Ind. i.

p. 293, fig.

1 A. westwoodi, Butl. Ent. Mo. Mag. vi. p. 55 (1869); Butt.

Ind. i. p. 292.

I received three males and a female of this species taken at the

foot of the Karen Hills by Doherty, which agree with one from
Sikkim in Mr. Godman's collection, identified by him with A. por-
tlieus, also with a pair taken by Major Bingham in Tenasserim in

my collection. I agree with the authors of the ' Butterflies of

India ' in thinking that only one species is represented by the three

names given above.

Enispe euthymius.

Adolias euthymius, Doubl. Ann. Nat. Hist. xvi. p. 179 (1845).
Enispe euthymius. Butt. Ind. i. p. 300.

Seems to he very common in the Karen Hills at 1500-4000 feet.
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Enispe CYCNUS.

E. cycnus, We^^tw. Gen. D. L. ii. p. 330 : Butt. Ind. i. p. 301.

TRken by Doheity in the Naga Hills at low elevations, and also at

Bernardmyo.

^MONA LENA.

^. Una, Atkinson, P. Z. S. 1871, p. 215, t. xii. 1 S ; Butt. Ind.

i. p. 302.

A single male taken by Doherty in the Karen Hills at 2000 feet.

It also occurs near Bernardmyo in Upper Burmah.

Thaumantis diores.

T. diores, Douhl. Ann. Nat. Hist. xvi. p. 234 (1 84.5) ; Butt. Ind. i.

p. 304.

T. ramdeo, Moore, Cat. E. I. C. i. p. 21.5 ; Butt. Ind. i. p. 305.

Occurs, but not abundantly, in the Karen Hills.

Thaumantis lucipor.

T. lucipor, Westw. Gen. D. L. ii. p. 337 (1851) ; Dist. Rhop. Mai.

p. 77, t. ix. 8 c?,9 ?.

A few specimens in bad order from Perak.

Thaumantis noureddin.

T. noureddin, Westv%-. 1. c. ; Dist. Rhop. Mai. p. 7^, t. vii. 3 S

,

i. ix. 7 $ .

Also sent from Perak by Doherty.

Thaumantis pseudaliris.

T. pseudaliris, Butl. Journ. Linn. Soc. vol. xiii. p. 115 (1877) ;

Butt. Ind. i. p. 307 ; Dist. Rhop. Mai. p. 79, t. viii.3 c7-

Seems to be not rare at the foot of the Karen Hills, whence
Doheity took several specimens in fresh condition. All these agree

with the specimens taken by Major Bingham in Tenasserini, and
differ slightly from the type from Malacca in the British Museum,
which has the band of the fore wing rather shorter and narrower than

my specimens.

StICTOPHTHALMA LOUISA.

Thaumantis louisa, Wood-Mason, J. A. S. B. xlvii. pt. ii. p. 175

(1878).

Stictophthalma louisa, Butt. Ind. i. p. 311.

This species, which was hitherto only known in Europe from the

few specimens taken in the Thoungyeen V^alley by Major Bingham,
seems to be very numerous at the foot of the Karen Hills, where

Doherty took many males, but only two or three females, in March
and April. They do not vary appreciably, and in colour are just

halfway between S. camadeva and S. houqua, but perfectly distinct

from both.
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Ci.EROME GRACILIS.

G. gracilis, Butl. Ann. Nat. Hist. ser. 3, xx. p. 401 (1867) ; Dist.

Rliop. Mai. p. 81, t. viii. 1 c?-

A good species, of which four males and two females were sent

from Perak by Doherty. The female, which was unknown to Dis-

tant, differs only in the shape of the wings.

Clerome arcesilatjs.

C. arcesilaus, Fabr. ; Butt. Ind. i. p. 313.

Also taken at Perak by Dohertv, and constantly distinct from
the last, which is smaller and of a different colour l)tlow.

Melanocyma faunula.

Cleromefaunula, Westw. Gen. D. L. ii. p. 334, t. 54. 1 $ (1851 ) ;

Dist. Rhop. Mai. p. 81, t. ^'iii. 2 $ .

Clero7He {Melanocyma) faunula, Westw. Trans. Ent. See. n. s. iv.

p. 186, t. 21. 2 ? (1858).

A good series of this fine species were sent from Perak by
Doherty. As the male does not seem to hare been described, I

may note that it has a curious sexual character in the shape of a

large tuft of grey hairs between the submedian and internal veins

of the hind ning near the anal angle. The same tuft exists, but in

a much less developed form, in the inale of Clerome assama, Westw.,
and seems to have been overlooked in the ' Butterflies of India ' as

well as by Westwood, though it has been remarked as occurring in

2^anthotcenia busiris. On this account and on account of its very
different appearance from any other of the genus Clerome known to

me, I think Westwood's genus should be adopted.

Xanthot^nia busiris.

Clerome (Xanthotcenia) busiris, Westw. Trans. Ent. Soc. n. s. iv.

p. 187 (1858).
Xanthotctnia busiris, Dist. Rhop. Mai. p. 82, t. v. fig. 7 ; Butt.

Ind. i. p. 284.

A pair sent from Perak by Doherty.

Eurytela horsfieldii.

E. horsfieldii, Bdv. Faun. Ent. Mad. p. 54, $ ; Butt. Ind. ii.

p. 12, t. xviii. 69.

Two males were sent from the Karen Hills by Doherty, and I

have another from Singmo in the Shan States taken by Dr. Manders.

Eurytela castelnaui.

E. castelnaui, Feld. Wien. ent. Mon. iv. p. 401 (1860) ; Reise

Nov. t. 61. figs. 5, 6.

Seems not common at Perak, as Doherty sent four males only,

but no female. Tliey are somewhat larger than, but otherwise iden-

tical with, a specimen from Borneo.
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Terinos ROBERTSIA.

T. robertsia, Butl. Aun. Nat. Hist. ser. 3, xx. p. 31)9, t. viii. 2-4
(1867).

Several pairs of this pretty s])ecies from Perak.

Terinos clarissa.

} T. Clarissa, Bdv. Sp. Gen. i. t. is. 4 (1836) ; Butt. Iiid. ii. p. 39,
t. xxiii. 101 c?.

} T. teuthras. Hew. P. Z. S. 1862, p. 89 ; Dist. llhop. Mai. p. 183,
t. X. 6 c?

.

A single male from Perak agrees with de Niceville's figure of a
Tenasserim specimen except in wanting the white spot on the under-
side and having the yelvety patch of fore wing rather larger. It

agrees even better with Distant's Y>\s,te oi T. teuthras, but without
seeing a series I am not able to say whether there are two species
or not. A Bornean specimen in my collection has the ochreous
border of the hind wing very much larger and brighter than tiie

Perak one.

Stibochiona nicea, var.

Adolias nicea. Gray, Lep. Nepal, p. 13, t. xii. 1 (1846).
Stibochiona nicea. Butt. Ind. ii. p. 120, t. xix. 81 c?

.

Doherty sent four males and one female from the Karen Hills
taken at about 4000 feet, of which one was marked by him " new
sp.," and which at first sight seem very different from S. nicea and
nearer to the Javan S. coresia. They are stuall, with a broader white
border to the hind wings than is found in Indian specimens and a
second blue hue inside this border. I have, however, females from
Bhutan and Khasia which are nearly the same, and therefore doubt
the propriety of separating them. No species of this genus is re-
corded by Distant from the Malay Peninsula. Mr. Doherty calls

attention to tlie hairy eyes in this genus, which he says is its most
remarkable feature.

Helcyra hemina.

B. hemina. Hew. Trans. Ent. Soc. ser. 3, ii. p. 24.5, t. xv. 1

(1864) ; Butt. Ind. ii. p. 45, t. xix. 83 S
One male from the Naga Hills and four from the Ruby-Mine dis-

trict, taken in June.

Sephisa Chandra.

Castalia chandra, Moore, Cat. E. I. C. p. 200, t. vi. a. 4.

Sephisa chandra, Butt. Ind. ii. p. 46.

Two males from the Naga Hills agree with Sikkim specimens.

Apatura ulupi.

A. ulupi. Dob. J. A. S. B. 1^89, p. 125, t. x. fig. 2 c?.

One of the types of this very distinct species was sent by Doherty
from Margharita and is in my collection.

Proc. Zool. Soc— 1891, No. XVIII. 18
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CiRRHOCHROA BAJADETA.

C. bajadeta, Moore, Cat. E. I. C. p. 150, t. Hi. a. 3 (1857).

Two specimens from Perak agree with a Sumatran one in my
collection.

CiRRHOCHROA ORISSA.

C. onsm, Feld. Wien. ent. Mon. iv. p. 399 (1860) ;
Reise Nov.

t. 49. 7, 8.

A few examples of this distinct species from Perak.

Neptis dindinga.

? N. dindinga, Bntl. Trans. Linn. Soc, 2nd ser. Zool. i. p. 542,

t. 68. 6 (1879) ; Dist. Rhop. Mai. p. 151, t. xvii. 5 $ ; Butt. Iiid.

ii. p. 80.

I have a pair from the foot of the Karen Hills, of which the

female agrees with Distant's plate ; the male is much smaller, and has

the outer fulvous line on the hind wing almost absent, whilst in a

specimen from Moulmein, from whence the type came, it is quite gone,

and the markings of the underside are much more difi'use. In this

specimen also the orange band on fore wing above extends below the

median nervure.

I have another specimen from Bernardmyo, and one from

Pyanyoung in the Shan Hills collected by Dr. Manders, wliich

agree above with the Karen-Hill female, but are much paler below,

and have the markings partly obsolete.

After studying de Niceville's key to this genus in the second

vol. of the ' Butterflies of India,' I am inclined to think that some of

the characters used by him are too variable to be relied on, and that

there are not nearly so many species of Neptis as he allows. The
group requires to be studied with much larger material than lie

possessed, and the actual types would then be of very little import-

ance, as they represent individuals rather than species.

Neptis radha.

N. radha, Moore, Cat. E. I. C. i. p. 166, t. iv. a. fig. 4 ; Butt.

Ind. ii. p. 84.

A single male, very pale in colour, from Bernardmyo, and two or

three more from the Naga Hills at 6000 feet.

Neptis miah.

N. miah, Moore, 1. c. p. 164, t. iv. a. fig. 1 ; Butt. Ind. ii. p. 85.

Occurs in the Naga and Karen Hills, and seems to vary a good
deal in the breadth and position of the bands of the hind wing ; a

single male from Perak has much less of the purplish colour below,

and may be another species.

Neptis ananta.

N. ananta, Moore, 1. c. p. 1 66, t. iv. a. fig. 3 ; Butt. Ind. ii. p. 85.

Occurs in the Naga and Karen Hills at 4000-6000 feet.
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Neptis anjana.

N. anjam, Moore, Trans. Ent, Soc. 1881, p. 309 ; Butt. Ind. ii.

p. 92.

This species seems commoa in the Karen Hills at 4000-5000 feet,

A. single specimen was also sent from Perak by Doherty.

Neptis cartica, var. burmana.

N. cartica, Moore, P. Z. S. 1872, p. 562 ; Butt. Ind. ii. p. 89.

N. burmana, de Nicev. Butt. Ind. ii. p. 89 (1886).

A single female, which I can only refer to this species, was taken
by Doherty in the Karen Hills. It differs from females of N. cartica

from Sikkim in the points mentioned by de Niceville, except in the

hind wing below, and is not, in my opinion, specifically distinct from
that species, though more specimens are necessary to decide the

question.

Neptis amba, var. carticoides.

N. amba, Moore, P. Z. S. 185S, p. 7, t. xlix. 4 ; Butt. Ind. ii.

p. 88.

N. carticoides, Moore, Trans. Ent. Soc. 1881, p. 309 ; Butt. Ind.

ii. p. 90.

Several specimens from the Karen Hills, taken at 4000-5000 feet,

agree with Sikkim examples in my collection, but are somewhat
larger. I think that this form is much nearer to amba of the N.W.
Himalayas than to cartica, and is hardly separable from it. De
Niceville says the markings of carticoides are narrower and tinged

with fuliginous, but I find considerable variation in both respects in

amba, and the range of the species appears to be continuous.

Neptis nata.

N. nata, Moore, Cat. E. I. C. i. p. 168, t. ir. a. fig. 6 ; Butt. Ind.
ii. p. 100.

IN. khasiana, Moore, P. Z. S. 1872, p. 562, t. xxxii. 7 ; Butt.

Ind. ii. p. 100.

A single female from the Karen Hills agrees with the plate and
description of nata very fairly and with a specimen from Moulniein
taken by Major Adamson. Another specimen from him, marked
" Akyab, March '83, rare," is intermediate between nata .«md khasi^

ana, of which I have two specimens, taken by Doherty in the

Dhansiri valley of Upper Assam.

Neptis duryodana.

N. duryodana, Moore, P. Z. S. 1858, p. 10, t. xlix. 8 j Butt. Ind.

ii. p. 101.

Seems common at Perak. Very like the last above, but distin-

guished by the basal band of hind wing below being double instead of

single

(8*
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Neptis EXJRYNOME.

Limenitis eurynome, Westw., Don. Ins. China, p. 66, t. xxxv. fig. 4.

Neptis varmona, Moore, P. Z. S. 18/2, p. 561 ; Butt. Ind.ii. p. 95

et seq.

I am unable to separate the numerous forms of this very wide-

ranging species, which have been described by Moore as disrupta,

adara, meetana, and kamarupa, by Butler as swinhoei, eurymeiip, and

mamnja, and which are described and compared as far as possitde by

de Niceville, who appears to take much the same view as 1 do.

If the South- Indian form described as varmona be compared alone

with tlie Chinese form called by We^twood eurynome, it might per-

haps be separated ; but on bringing together a very large series of

nearly 100 specimens from all parts of India, China, and Burmah,

I can find no reason for doing so, and think that they may be con-

sidered as the tropical form of N. aceris, which occurs in Europe,

Amur-land, and Japan, from which they are principally distinguished

by the yellower colour of the underside. N. aceris is represented in

the Himalayas by N. mahendra, which I should consider identical

with it. L. eurynome seems common everywhere, and was taken by

Doherty in the Naga and Karen Hills and at Perak.

Neptis nandina.

N. nandina, Moore, Cat. E. I. C. i. p. 168, t. iv. a. 7 ; Butt. Ind.

ii. p. 104.

This species seems fairly distinct though nearly allied to N. aceris
;

de Niceville says that it may be recognized by the sudden widening

out at the costa of the discal band on underside of hind wing. This

I find to be hardly the case in my series. I should say rather that

the band becomes gradually broader in nine cases out often. I received

specimens from Bernardmyo and the Karen Hills, where it seems to

be fairly common. Neptis clinia of Moore, vaguely recorded from

Bengal and Siam, may, I think, be dropped from the Indian list as

a form which cannot be identified.

Penthema darltsa.

P. darlisa, Moore, P. Z. S. 1878, p. 829 ; Bntt. Ind. ii. p. 145.

Two or three in bad condition from the foot of the Karen Hills.

Limenitis zayla.

L. zayla, Doubl. & Hew. Gen. D. Lep. t. xxxv. 4 ; Butt. Ind. ii.

p. 159.

Not a rare species in the Naga Hills, and does not differ from

Sikkim specimens.

Limenitis dudu.

L. dudu, Westw. Gen. D. Lep. ii. p. 276 (1850) ; Butt." Ind. ii.

p. 159.

.\lso found in the Naga Hills.
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LiMENlTIS DANAVA.

L. danava, Moore, Cat. E. I. C. p. 180, t. vi. a. 2 ; Butt. lud. ii.

p. 157.

Less common than the last two m the Naga Hills ; a female from

there is darker in colour than others from Sikkim and Landour.

Athyma kanwa.

A. kanwa, Moore, P. Z. S. 1858, p. 1", t. li. fig. 2 ; Butt. lud.

ii. p. 169.

Several males of this were taken in the Karen Hills at 4000-5000
feet.

Athyma pravara.

A pravara, Moore, Cat. E. I. C. p. 173, t. v. «. 4 : Butt. Ind. ii.

p. 170.

Sent by Doherty from Margharita and the Karen Hills.

Athyma mahesa, var. ranga.

A. ranga, Moore, Cat. E. I. C. p. 175, t. v. a. 6 ; Butt. Ind. ii.

p. 172.

A single specimen of this, whicli I consider to be a form oi mahesa,,

taken in March in the Karen Hills.

Athyma opalina, var. orientalis.

A. orientalis, Elwes, Trans. Eut. Soc. 1888, p. 354, t. ix. fig. 4 d .

Males of this from the Naga Hills are exactly like those from

Sikkim, Bhutan, and Khasia, which I called orientalis, but two from

the Karen Hills are nearer to the typical opalina. This inclines me
to think that the race is not so constant as I supposed, and I there-

fore drop the name as a specific one.

Neurosigma doubledayi, var. ? (Plate XXVII. fig. 7, 6 •)

Acontia douhledaii, Westw. Cab. Or. Ent. d. 76, t. xxxvii. 4 ?
(1848).

Adolias siva, Westw. Gen. D. Lep. ii. p. 291 (1850).

Neurosigma siva. Butt. Ind. ii. p. 151, t. xix. fig. 80 cS

.

Seems common in the Karen Hills at 4000-5000 feet ; but males

only were sent.

These are perfectly distinct from the same sex of the form found

in Sikkim, Bhutan, and Kha?ia, having the rufous colour confined

to the base of the lore wing only, and not spread over the greater

part of the fore and inner half of the hind wing as in Sikkim. In

fact they resemble Westwood's figure, which represents a female

from the Khasia Hills, except in the absence of a yellow dash near

the base of the hind wing. I have a specimen collected by Doherty

in the Cliittagong Hills, which is like the Sikkim form.

If, therefore, the female from the Karen Hills proves different from

the Sikkim and Khasia one, I should have no hesitation in naming

this form as distinct ; at present, however, we may only have a case
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of male dimorphism in which the male and female are different in

some localities and resemble each other in others.

Two names also exist, of which siva is the one most generally used,

though doubledayi has priority. It is a curious fact that the extremely

rare female sex should have first been sent to England, whilst I

have never been able to procure one, and de Niceville had never

seen one when the second volume of his book was published. A
specimen in Mr. Crowley's collection, however, is exactly like the

plate of ^. doubledayi.

LiMENITIS AUSTENIA.

Lebadea avstenia, Moore, P. Z. S. 1872, p. 560, t. xxxii. fig. 1.

Limenitis austenia, Butt. Ind. ii. p. 157.

Four males and a female of this rare species were taken at Marg-

harita in May 1889 by Doherty. According to his observations it is

a low-country species.

EUTHALIA TAOOANA.

Jdolias taooana, Moore, P. Z. S. 18/8, p. 831 ; Butt. Ind. ii.

p. 197.

Seems abundant in the Karen Hills at 4000-5000 feet, but only

males were sent by Doherty. The female remains undescribed, but

probahly does not differ materially from the niale.

There is some variation in the small spots near middle of the hind

margin of fore wing above. Normally there are two, but in some

specimens one or holh are wanting. On the hind wing above the

two uppermost spots are present, but of the lower ones one or both

are sometimes absent. The ground-colour of the underside is paler

than in any other of the group.

This is nearly allied to E. confucius of Westwood, from China, a

species which I have not been able to examine.

EuTfiALIA NARAYANA.

E. narayana, Grose Smith, Rhop. Ex. pt. xv. p. 6, t. ii. 4, 5 ( 1 89
1
).

I have two males from the Naga Hills differing from each other

as well as from E. nara. One of them is the same as the form de-

scribed from the Euby Mines as E. narayana, the other is more like

E. iva, Moore. I am not able to say without seeing more specimens

from different localities whether this should be considered a good

species or not.

EUTHALIA NARA, var.

? Adolias nara, Moore, Trans. Ent. Soc. n. s. v. p. 78, t. viii.

1 2 (1859).

E. nara, Butt. Ind. ii. p. 197.

Two males sent from the Naga Hills by Doherty differ from a pair

from Sikkim and others from Khasia in having the spots in the band
of fore wing of a greenish rather than a bluish shade. The series of

spots on hind wing below are rounder and arranged in a more curved

line than in nara.
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EUTHALIA ANYTE.

Adolias anyie, Hew. Ex. Butt. iii. Adol. t. ii. n (1862).
E. amjte. Butt. Ind. ii. p. 198.

Orcurs in the Naga Hills, whence I have what I take to he the
undescribed female of this species. I had it as well from Bhutan and
Sikkim, but had confused it with E. nara, to which it bears a close

resemblance. It may, however, be distinguished by the colour of
the underside, which is of a paler green, by the position and shape
of the band of spots on hind wing below, which corresponds much
better with that of the male E. anyte than witb E. nara, and by the
smaller size and rather different shape of the markings at base of
hind wings below. In the female from Naga Hills the band below
is much shorter than in the Bhutan and Sikkim females, and the
corresponding spots above are absent. In the male these white spots
take the form of a yellowish patch, varying in size but larger than
in the female. The fact that this female has come with the male
ariT/te from no less than three locaUties seems to me to confirm uiy

opinion \

EuTHALIA FRANCIiE.

Adolias frandce, Gray, Lep. Nepal, p. 12, t. xiv.

E.francice, Butt. Ind. ii. p. 202.

Occurs in the Naga and Karen Hills and at Bernardmyo. The
specimens vary here as elsewhere in the breadth of the white bands
and slightly in the tint of the upperside, but after comparing a
large series I do not think any local races can be recognized.

EuTHALIA SATROPACES.

Adolias satropaces. Hew. Ent. Mo. Mag. xiii. p. 150 (1876).
E. satropaces. Butt. Ind. ii. p. 206.

Occurs in the Karen Hills.

? EuTHALIA BIPUNCTATA, Var.

1 Adolias bipunctata, Snell. v. Voll. Tiid. Ent. v. p. 191, t, 10. 4
(1862).

A single male from Perak is unhke anything described by Distant
or de Niceville, and is nearest to one from Padang in Sumatra which
is named bipunctata by Moore. I have not the original description

to refer to, but the species is nearest to E. kesava and differs from it

in its smaller size, brighter blue border to the hind wings, and beneath
in having a series of small pale bluish spots near the apex of fore

wing, which in the Sumatran specimen are also obsolete.

1 Since writing this I have seen in Mr. Leech's collection large numbers of
an insect from Western China, described by him as E. omei, which evidently
represents E. anyte in China ; the male has the upper part of the hind wing
yellowish : the female, which lie had described as a different species, is almost
exactly similar to the female of £. a«_;/<e from Sikkim, and confirms the opinion I
hare expressed above.
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?EUTHALIA ALPHEDA.

? Nymphalis alphedu, Godt. Enc. Meth. ix. p. 384 (1823).

Euthalia alpheda. Butt. Iiid. ii. p. 213.

1 Adolias porta, Moore, Cat. E. I. C. p. 185.

Euthalia parta, Dist. Rhop. Mai. p. 437, t. xxxvii. 7 6 •

I received from the Karen Hills many examples of a species which 1

name alpheda with doubt, as the type of Godart is not available, but

it is not the same as what I received from Java named E. alpheda by

Snellen. The male is exactly like the one figured by Distant as

E. paita, wliich he says was identified by Moore, though it does not

agree with his figure. It is the darkest and most uniformly black

of all the species known to me, having only a trace of pale blue at

the apex of fore wing below. The female is ditU brown, with the

usual markings of the group, and a curved series of six pale spots

across the fore wing reaching the costa, showing with equal distinct-

ness on both surfaces. Below, the greater part of the hind wing is pale

lilac and the outer series of spots faint. This does' not agree with

Moore's description of porta $ , but it is almost certainly the female

of my species, as the number of both sexes showed that it was far

commoner than any other in the locality where they were taken.

Euthalia zichri, var. ?

1 AdoUas zichri, Butl. Cist. Ent. i. p. 6 (1869).

Euthalia zichri, Dist. Rhop. Mai. p. 438, t. xliii. 6.

A single male from East Pegu, at the foot of the Karen Hills,

agrees well with Distant's plate. The type in the British Museum
from Borneo is the .-ame above, hut differs on the underside ; it may
be a distinct race, but I cannot judge from one specimen.

Euthalia appiades.

Adolias appiades, Me'n. Cat. Mus. Petr. ii. p. 1 £0, t. ix. 4 S ; Butt.

Ind. ii. p. 207.

? Adolias xiphiones, Butl. P. Z. S. 1868, p. 609, t. xlv. 6 6 ; Butt,

lud. ii. p. 209.

Adolias parvaia, Moore, P. Z. S. 1878, p. 831, t. Hi. 3 $ .

Euthalia balarama, Moore, P. Z. S. 1865, p. 766, t. xli. 3 J •

This seems abundant in the Karen Hills, but I am not able to see

how to distinguish it with certainty from A. xiphiones, Butl., or A.

balarama oi^loore, which latter Col. Swiuhoe also considers distinct.

There is much variation in the size and tint of the males, and still

more in the females.

The points relied on by Butler and de Niceville are variable in the

male sex ; of these I have 6 from Sikkim, 4 from Bhutan (of which

2 are named balarama, Moore, by Col. S«inhoe), I from Cachar, 2

from Araccan and Moulmein, 1 from Tenassermi, and 3 from the

Karen Hills. The southern form is somewhat smaller and darker,

but the difference is trifling.

Among the females, I from Nepal, 7 from Sikkim, 1 from Bhutan,

and 1 from Cachar have the pale barid and white s})ots at apex of
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fore wing quite or almost obsolete ; whilst 1 from Bhutan (named
sahadeva by Col. Swinhoe), 3 from Cachar, 1 from Khasia, 1 from
Burmah, 2 from Tenasserim, and 4 from the Karen Hills have the
whitish band more or less well marked, and the apical patches distinct
and well defined. Two species might very well be made ef the
female sex, but as both forms are found in the central part of its

range I should rather consider it as a case of sexual dimorphism.

EUTHALIA JAHNU.

Adolias jahnu, Moore, Cat. E. I. C. p. 192 $ ; Butt. Ind. ii. p. 211.
Adolias sananda, Moore, Trans. Ent. Soc. 1859, p. 7G, t. vii. 3 S

.

One male and three females from the Naga and Karen Hills ; the
latter are rather smaller and paler than those from Sikkim and
Khasia.

EUTHALIA KESAVA, Var. DISCISPILOTA.

Adolias ditcispilota, Moore, P. Z. S. 1878, p. 831, t. lii. 2 ; Butt.
Ind. ii. p. 213.

Though the form found in the Karen Hills and Tenasserim is

smaller and slightly different in the markings from kesava of Sikkim
and the Khasias, I hard!)' think it can be treated as a distinct species

;

the male in this case is more different from kesava than the female,
which is almost identical.

Athyma nefte, var. nivifera.

A. nivifera, Butl. Trans. Linn. Soc, 2nd ser. Zool. i. p. 540, t. 69.
4(1879).
A. nefte, var. nivifera, Dist. Rhop. Mai. p. 163, t. xvi. 6, 7.

A single male from Perak has the white band above suffused and
edged with blue. I follow Distant in treating it as a variety of nefte,

not having the material which would allow me to judge for myself.

Athyma kbesna.

A. kresna, Moore, P. Z. S. 1858, p. 12, t. 1. 4 (5.

A male from Perak agrees with one in my collection from Sumatra.

Athyma sulpitia.

Pap. sulpitia. Cram. iii. t. ccxiv. E, F.

A. sulpitia. Butt. Ind. ii. p. 174.

A specimen from Bhamo, collected by Major Adamson, agrees

with Chinese examples from Ningpo and the valley of the Yang-tse-
kiang.

Athyma selenophora.

Limenitis selenophora, Koll. Hiigel's Kash. iv. p. 426.

A. selenophora, Butt. Ind. ii. p. 176.

Two pairs from the Karen Hills, of which the females are much
smaller than any of my Indian specimens.
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Athyma ZEROCA.

A. zeroca, Moore, P. Z. S. 1872, p. 564 ; Butt. Ind. ii. p. 177.

Several males from the Karen Hills have the apical white spots

larger and better marked than in the Himalayas.

Athyma cama.

A. cama, Moore, P. Z. S. 1858, p. 14 ; Butt. Ind. ii. p. 178.

Two males from the Karen Hills.

Athyma amhara.

A. amhara, Drnce, P. Z. S. 1873, p. 344, t. 32. 2; Butt. Ind.

ii. p. 181 ; Dist. Rhop. Mai. p. 162, t. xvi. 5 d

.

A pair from Perak. What I take to be the female of A. amhara

agrees precisely with the male on the underside, which is by far

the safest guide in this group, but on the upperside differs from the

female described by Druce and Distant. It is almost exactly like a

small female of^. selenophora, but that species is not known to occur

so far south, and the underside is also quite different in colour, being

dark grey instead of rufous.

Symbrenthia niphanda.

S. niphanda, Moore, P. Z. S. 1872, p. 559 ; Butt. Ind. ii. p. 243.

Not common in the Naga Hills, where the specimens are larger

than in Sikkim, but otherwise quite similar.

CyRESTIS NIVEA.

Amathusia nivea, Zinken-Sommer, Nova Acta, xv. t. xiv. 1 (1831).

Cyrestis nivea. Butt. Ind. p. ii. 252.

C. nivalis, Feld. Reise Nov. iii. p. 414.

Common at Perak. I quite agree with de Nice'ville that the

Indian form is not separable from C. nivea, of which I have both

Javan and Bornean specimens.

Cyrestis cocles.

Pap. cocles, Fabr. Mant. ii. p. 7.

C. cocles. Butt. Ind. ii. p. 254.

C.formosa, Feld. Reise Nov. iii. p. 412.

C. earli, Dist. Ann. Nat. Hist. ser. 5, xi. p. 174 (1883); Rhop.
Mai. p. 141, t. xiii. 5.

Doherty took both C. cocles and C. ectrli at Perak, and a form

intermediate between them at Momeit. I quite agree with de Nice-

ville that these varieties all belong to one species and are too variable

to be separated.

Cyrestis periander.

Pap. periander, Fabr. Mant. ii. p. 9.

C. periander. Butt. Ind. ii. p. 255.

Seems common at Perak.
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CyRESTIS RISA.

C. risa, Doubl. & Hew. Gen. D. Lep. ii. p. 262, t. xxxii. 4 ; Butt.

Ind. ii. p. 256.

Occurs in East Pegu at low elevations.

Cyrestis rahria.

C. rahria, Moore, Cat. E. I. C. p. 147, t. iii. a. 2; Butt. Ind.

ii. p. 256.

Appears to be common at Perak.

Kallima inachtjs.

Paphia inachua, Bdv., Cuv. Reg. Anim., Ins. ii. t. 139. 3.

Kallima inachus, Butt. Ind. ii. p. 261.

Kallima limborgii, Moore, P. Z. S. 1878, p. 828 ; Butt. Ind. ii.

p. 262.

Occurs in the Naga and Karen Hills and Ruby-Mines districts.

I can see no reason for separating the Burmese form from that found

in Sikkim and the Naga Hills, as they vary in all the characters

mentioned by Moore and de Niceville.

Kallima paralekta.

Paphia paralekta, Horsf. Cat. E. I. C. t. 6. fig. 4 (1829).

K. huxtoni, Moore, Trans. Ent. Soc. 1879, p. 10; Dist. Rhop.
Mai. p. 429, t. 37. 2.

Seems uncommon at Perak. The specimens sent by Doherty

agree with Distant's figure and seem to me inseparable from Javan

specimens.

Kallima knyvetti.

K. knyvetti, de Nicev. Butt. Ind. ii. p. 267 (1886).

'f K. alompra, Moore, Trans. Ent. Soc. 1879, p. 14.

Seems to be not uncommon in the Naga Hills at about 5000 feet.

The female, which is undescribed, differs from the male in having

the apex of the fore wing very much produced and a large hyaline

spot. Whether K. alompra is the same or uot I cannot say ; but if it

really occurs in Burmah it is probably the same, as uo other blue

Kallima has been taken in Burmah to my knowledge since it was

described, and by the description it cannot be separated. As, how-
ever, this must remain uncertain, I think de Niceville's name had

better stand.

Charaxes delphis.

C. delphis, Doubl. Ann. Soc. Ent. Fr. 1843, p. 217, t. vii, ; Butt.

Ind. ii. p. 272.

Two specimens from the foot of the Karen Hills.

Charaxes schreiberi.

Nymphalis schreiberi, Godt. Enc. Me'th. ix. Sappl. p. 82.5,

Charaxes schreiberi. Butt. Ind. ii. p. 274.

Doherty picked up a tattered male of this insect in the streets of

Toungoo.
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Charaxes JALYSUS.

G.jahjsus, Feld. Reise Nov. iii. p. 438, t. lix. 5 (1866) ; Dist.

Rhop. Mai. p. 108, t. xiii. 4.

Two specimens from the Karen Hills.

Charaxes durnfordi.

C. durnfordi, Dist. Ent. 18S4, p. 191 ; Rhop. Mai. p. 432, t. xl. 8.

Several specimens were taken by Duherty at the foot of the

Karen Hills which agree with Distant's figure.

Charaxes lunawara.

G. lunawara, Butl. Lep. Ex. p. 99, t. xxxvii. 2 ; Butt. lud. ii.

p. 282.

Two specimens agreeing with those from Sikkim were sent from

the Karen Hills.

Prothoe franckii.

Protho'e franckii, Wall. Trans. Ent. Soc. 1869, p. 80.

Prothoe angelica, Butl. Ann. Nat. Hist. ser. 5, xvi. p. 53 (1885)

Butt. Ind. ii. p. 295, front fig. 120 ( c? )•

Prothoe uniformis, Butl. 1. c. ; Dist. Rhop. Mai. p. 434, t. 38.

fig. 4.

Occurs not uncommonly at the foot of the Karen Hills in East

Pegu, and at Perak, where the specimens are somewhat larger and

have in the male less white in the blue band of the fore wing. I

cannot see how to distinguish them from a Sumatran specimen in

my collection which is P. franckii, and should say that Prothoe

uniformis, Butl., as figured by Distant from Perak, was also the same

species. The females differ in being larger than the males, have

the blue band whitish shaded with blue on the edges, and the wings

below the band dull greenish instead of bluish black. Mr. Doherty

calls attention to the tuft of hairs at the base of the hind wing above

in the male ; this varies in colour from fulvous to black.

Prothoe Caledonia.

Nymphalts Caledonia, Hew. Ex. Butt. i. p. 86, t. 43. 3, 4.

Prothoe Caledonia, Dist. Rhop. Mai. p. 1 10, t. 13. 9.

Three specimens of this splendid species were taken by Doherty

at Petichaung, at the foot of the Karen Hills, and two others at

Perak.

?Rhinopalpa polynice.

Pap. polynice, Cram. iii. p. 4, t. 195. D, E ( c?)-

1 Vanessa eudoxia, Guer. Rev. Zool. 1840, p. 44; Deless. Voy.

Inde, p. 73, t. xx. $ (1843).

Rhinopalpafulva, Feld. Wien. ent. Mon. iv. p. 399; Butt. Ind.

ii. p. 246, t. xxiii. 102 (cJ).

I cannct be sure of the identification of the Burmese 11.faha with
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R. polynice of Cram., as I have no Javan specimens ; but I cannot

separate it from those found in Sumatra, and have little doubt that

Guerin's plate represents a female from the Malay Peninsula, as I

have one from Nias Island which almost exactly agrees with it.

Doherty took two in the Dhansiri valley of Assam, a single speci-

men at the foot of the Karen Hills, and a pair at Perak, which agree

with others from Mergui, Nias. and Sumatra.

Rhinopalpa vasuki.

Rhinopalpa vasuki, de Nicev. Butt. Ind. ii, p. 247.

Yoma vasuki, Doherty.

I received several pairs of this species from Mr. Doherty, taken

near Momeit in Upper Burmah. As they are rather variable I should

hardly have seen sufficient reason myself to separate it from R. sabina.

Cram., which is found in Java and Amboyna ; but as I have but one

specimen of the latter for comparison, and Mr. Doherty knew both

species better than I do, I have followed him in treating it as distinct.

His remarks already given (above p. 'J58) should be noted.

LiBYTHEA NARINA.

Libythea narlna, Godt. Enc. Meth. ix. p. 1/1 (1819).
Libythea rohini. Marsh. J. A. S. B. xlix. pt. ii. p. 248 (1880)

;

de Nicev. Journ. Bomb. Nat. Hist. Soc. 1890, p. 208 ; Butt. Ind. ii.

p. 303, t. xxiv. 114 ($).
Doherty sent two specimens of this taken in the Dhansiri valley of

Upper Assam in June 1889, and found it common near Momeit in

Upper Burmah in June 1890, at about 2000 feet.

It agrees very fairly with specimens from Celebes and Amboina
in Mr. Godman's collection, which confirms the identification made
by de Niceville, and cited above. There is some variation in the

size and colour of the spots and band above and of the markings
beneath, but the species is perfectly distinct from either of the

others found in India.

Araschnia prorsoides, n. sp. (Plate XXVII. figs. 5 d', 6 $ .)

Vanessa prorsoides, Blanch. Comptes Rend. Acad. Sci. Ixxii.

p. 810 (sine descr.) (1871).

This is one of the most interesting additions made by Mr. Doherty
to the Indian fauna and was taken abundantly by him above Mao, on

the Manipur side of the Naga Hills, at 6000-8000 feet elevation, in

Aug.-Sept. 1889, where it was common in open ground near water
;

the larva feeds on a species of nettle. I identify it with Blanchard's

species by a specimen taken by the Abbe David at Moupin, which I

received under that name from the Paris Museum, and which agrees

with numerous others taken by Mr. Pratt at Ta-tsieu-lo in East Tibet.

It is nearest to the large form of L. levana var. prorsa found in

Japan, but may be distinguished by the narrower and straighter

white band of the hind wings, beneath by the absence of the broad

chocolate outer band.



28G MR. H. J. ELWES ON BUTTERFLIES FROM [Apr. 21,

It may be described as follows :—Above most like the European

{orm porima, Ochs., but has the broad band on the fore wing above

in a straight line with that on the hind wing, and the outer bands

paler and straighter than in European or Japanese specimens.

Beneath, the general coloration and markings resemble hurejana

more ih&n porima, but this species is paler than either, and has a lilac

patch round the white marginal spots on both wings as in burejana.

In size it is constantly much larger than European and rather

larger than Japanese specimens ; the margin of the hind wing is also

much more scalloped out between the veins.

It is perfectly distinct from A. hurejana, of which I have a large

peculiar race, or new species, from Central China.

Subfamily Nemeobiin^.

Zemeros flegyas, var. albipunctata.

Zemeros albipunctata, Butl. Cist. Ent. i. p. 23(5 (1874) ; Dist.

Uhop. Mai. p. 187, t. xviii. 12 ($).

A local race of Z.fiegyas, which at Perak seems fairly constant.

In the Karen Hills a pale yellowish race of Z.fiegyas is found.

Zemeros emesoides.

Zemeros emesoides, Feld. Wien. ent. Mon. iv. p. 396 (ISGO) ; Dist.

Rhop. Mai. p. 188, t. xviii. figs. 3, 4.

Taken at Perak by Doherty.

Abisara neophron.

Sospita neophron, Hew. Ex. Butt. ii. Sospita, i. 3 (ISGO) ; Butt.

Ind. ii. p. 321.

Seems common in the low country of East Pegu.

Abisara chela.

Abisara chela, de Nicev. J. A. S. B. Iv. pt. ii. p. 252, t. xi. 7

(1887) ; Butt. lud. ii. p. 322.

Two specimens from the Naga Hills at 3000 feet elevation agree

with Sikkim examples.

Abisara savitri.

Abisara savitri, Feld. Wien. ent. Mon. iv. p. 397 (I860); Dist.

Rhop. Mai. p. 189, t. xviii. fig. 5.

Taken at Perak by Doherty.

Abisara kausambi.

Abisara kausambi, Feld. Wien. ent. Mon. iv. p. 397 (1860);

Dist. Rhop. Mai. p. 189, t. xviii. figs. 10 d", H ?; Butt. Ind. ii.

p. 323.

Of this very variable insect, which should probably bear the name

of A. echerius, Stoll., widely differing specimens were taken at Perak

and in East Pegu ; but I quite agree with de Niceville that it is not
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possible to recognize even as local races the various forms named by
Moore.

Abisara fylla.

Taxilafi/na,'DovLh\.&'iIev!. Gen. Diurn. Lep. ii. p. 422, t.lxix.3 d •

Abisara fylla. Butt. Ind. ii. p. 321.

Seems abundant in the Naga Hills, as also in East Pegu and the

Bernardmyo district.

Taxila haquinus and var. fasciata.

Pap. haquinus, Fabr.

Abisara haquinus, Dist. Rhop. Mai. p. 190, t. xviii. 13(2).
Taxila fasciata, Moore, P. Z. S. 18/8, p. 832, t. lii. 1 ( d ) ; Butt.

Ind. ii. p. 318.

There appear to be two forms of this, one oF which, T.

fasciata, Moore, distinguished by the absence of rufous colour ou the

apex of the fore wing in the male and the less rufous tint of the

female, is common below the Karen Hills, and occurs also iu Tenas-

serim. In the Malay Peninsula at Perak the form which is identified

with haquinus {= drupadi, Horsf.) occurs. If no intermediate

examples exist, these forms can be distinguished.

Taxila thuisto.

Taxila thuisto. Hew. Ex. Butt. ii. Tax. t. i. figs. 5, 6 (1860).
Abisara thuisto, Dist. Rhop. Mai. p. 191. figs. 51 J, 52 $.
Two forms of this also occur, of which the one found in East

Pegu is distinguished from the one taken at Perak by the band
across the apex of the fore wing beneath showing faintly througli

the deep black of the upperside.

Laxita damajanti.

Abisara damajanti, Feld. Wien. ent. Mon. iv. p. 397 (18G0) j

Dist. Rhop. Mai. pp. 192, 449, t. xl, figs. 10 ^,11 ? .

Taxila tanita. Hew. Ex. Butt. ii. Tax. t. i. (1860).
Abisara tanita, Dist. Rhop. Mai. p. 192, t, xviii. fig. 14 (? ).

This lovely species, for which I adopt Butler's genus Laxita {cf,

Trans. Linn. Soc, 2nd ser. Zool. i, p. 546 (1879) ; Butt. Ind. li.

p. 318), was taken at Perak. Distant, though he figures it under both
names, gives no reasons for so doing, and I am unable to distinguish

two species in the Malay Peninsula.

Laxita telesia.

Taxila telesia. Hew. Ex. Butt. ii. Tax. t. i. 1, 2.

Laxita telesia. Butt. Ind. ii. p. 319.

Abisara telesia, Dist. Rhop. Mai. p. 449, t. xl. figs. 2 cJ , 3 ? .

Two males of this beautiful species from Perak.

Laxita orphna, var. ?

Emesis orphna, Bdv. Sp. Gen. i. t. 21. f. 4 (1836).
Taxila orphna. Hew. Ex. Butt. ii. Tax. t. 1. f. 7.

Two specimens from Perak, of which one is like E. orphna from
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Singapore ; the other bears a note by Doherty as follows :

—

" This may be a new sppcies. I have caught many males of orphna,

Bdv., both in Borneo and the Malay Peninsula ; they all had the band
broad and equal." The bands of this specimen, however, are not

more than half as broad as in orphna and are indented in two places

on each side, so that they are half divided. It may be only an

occasional variety, but in any case I would not separate it without

some other specimens.

SriBOGES NVMPHIDIA.

Stiboges nymphidia, Butl. P. Z. S. 1876, p. 309, t. xxii. 1(5);
Butt. Ind. ii.'p. 316, t. xxiv. 119(?).

Seems common at Perak. A single female, in which the border

is narrower, was taken at Momeit in Upper Burmah at about 2U00
feet.

DODONA DIPCEA.

Dodona dipoea. Hew. Ex. Butt. \\\. Dod. t. i. 3(l.s6.5); Butt.

Ind. ii. 311, t. xxiv. 116 (d).
Taken at about 6000 feet in the Naga Hills by Doherty.

DoDONA OUIDA.

Dodona ouida, Moore, P. Z. S. 1865, p. 7/1 ; Butt. Ind. ii. p. 311.

This seems to be as common in the Karen Hills as in Sikkim and

the Khasias,

DoDONA ADONIRA.

Dodona adonira, Hew. Ex. Butt. iii. Dod. t. i. 1,2; Butt. Ind.

ii. p. 312.

Occurs in the Naga Hills at 5000-6000 feet, but not commonly.
A single specimen also sent from Bernardmy o.

DoDONA DEODATA. (Plate XXVII. fig. 8, S •)

Dodona deodata, Hew. Eut. Mo. Mag. xiii. p. 151 (1876) ; Butt.

Ind. ii. p. 312.

'i Dodona longicaudata, de Nicev. Proc. A. S. B. 1881, p. 121
;

Butt. Ind, ii. 313, t. xxiv. 117 (c?).

Several specimens taken in the Karen Hills at 4000-5000 feet are

intermediate between de Niceville's figure and Hewitson's type, which

is much worn and. broken. I think that there is little doubt that

the two names refer to one species, as the breadth of the white

band is variable, the base of the wings above is not really crossed

by three bands of brown, but is brown with (in some specimens) indi-

cations of the silvery stripes below, and the tails are broken off in

the type of D. deodata ; thus there remains nothing by which to

separate them.

1 have not, however, any Khasia specimens for comparison, but
Doherty, who has seen them, considers it identical.
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DomfflA EGEON.

Taxila egeon, Doubl. & Hew. Gen. Diurn. Lep. ii. p. 422, t. GO. 2.

Dodona egeon. Butt. Ind. ii. p. 3M.
Seems to be t'airlj' common in the Karen Hills at 4000-5000 feet,

and occurs also at Bernardmyo. The female is undescribed, aud
differs considerably from the male in having the yellow nnrkings
paler and much mo:e diffused. I have females also from Kulu and
Sikkim, which are somewhat darker than these.

EXPLANATION OF PLATE XXVII.

Fig. 1. Ypthiiiia metJiora, How., ^ , p. 267.
2. Ypthiina narasiiigha, Hew., j, p. 2i>3.

3. Mi/caleda doherfyi, n. sp., cf . P- 201.

4. Mz/calcsis doherfiji, n. sp., 2, p. 2(51.

."). Amschnia prrirxoides,!^^^;^., c?, p. 285.
(>. Araschnia prorsnides,'B\A\\{:h., J, p. 28).

7. Xeiirosiff/na doiihledaiji, var. ?, cT, P- -77.

8. Dodona diodnfa, Hew., (^ , p. 288.

2. Notes on the Birds of the Phoeiii.K Islands (Pacific Ocean).

By J. J. Lister, M.A., F.Z.S.

[Received April 2, 1801.]

The Phreiii.x Islands are a scsttertd group of low coral islands

iyina; far out in the South Pacific Ocean, extending from 1° north of

the Equator to nearly .r south of it. They are within 10° to the east

of the 180th parallel, which divides east longitude from west.

There are eight islands south of the equator, viz. :—Sydney,
Phceni.x, Canton or Mary, Hull, Enderbury, Birnie, M'Kean, and
Gardner Islands, and two outliers of the group tJ the north of it

—

Howland and Baker Islands.

Situated in the dry, comparati\ely rainless belt which extends

siniie ilegrees on either side of the Equator, they are uninhabited

desolate places only frequented by sea-birds, which resort lo them
in innumerable multitudes for nesting '.

The notices of birds of this group with wliich I am acquainted

are the following :— References to some of the islands as localities in

('assin's edition of the ' United States Exploring Expedition,

Mammalogy and Ornithology,' and in the ' Fauna Centralpoly-

nesiens ' of Finsch and Ilartlaub ; a description by Canon Tiistram

of an appaiently new species of Duck (^Dafila modesta, Tristram),

and mention of other birds collected by -^Ir. Arundel in Sydney

' Of late years the islands have been turned to account as a source of
t'liano. An interesting general descriptii n of these and other guauo islands

was read by Mi-. J. T. Arundel, F.R.G.S., before the Geographical Society of the
Pacific, in San Francisco. It was reprinted in the ' New Zealand Herald,'
•Tnlv b and 12, 1800. See also J. D. Hague, '• On the Guano Islands of tho
Pai-itic Ocean" (' Silhman's Journal,' .\xxiv. 18fi2, pp. 224-24.S).
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Island '
; aud the references iu the papers of Messrs. Arundel and

Hague mentioned in the footnote.

I had the opportunity, thanks to the kindness of Capt. W. J. L.

Wharton, R.N., F.R.S., Hydrographer to the Admiralty, of visiting

the group in the months of June and July 18b9, in H.M.S. ' Egeria.'

The islands touched at durina; the crurse were Sydney, Phoenix,

Eiiderbury, Canton, Birnie, a' id Hull Islands, but it was only at

Phoenix Island and Canton Island that our stay was sufficiently long

to allow of any detailed observations on the birds.

Sydney Island, Canton Island, and Hull Island are regular coral

atolls, having a complete or nearly complete ring of land enclosing

a lagoon. Phoenix Island, Enderbury Island, and Birnie Island are

smaller, and in them the lagoon is absent. At Hull Island and Sydney
Island the land ring supports an abundant growth of trees ; hut at

the other four islands the vegetation consists only of low bushes with

coarse grass and a few trailing shore-plants.

The birds were assembled in the greatest numbers at Phoenix
Island. As the ' Egeria ' approached, a great column of wheeling

Frigate-birds could be seen over one part extending many hundreds

of feet up into the air, while at lower levels crowds of other birds

flew hither and thither, and the clamorous noise of their cries came
over the water from far away.

The island is of a rounded triangular shape, and measures about

I a mile across. It is surrounded by a narrow reef of coral on which
the big rollers, coming up before the trade-wind, break, making a

deep undertone to the cries of the birds. On the leeward side

there is a gap in the reef, and here a party landed for the purpose

of making a survey of the island.

The beach of coral boulders slopes gently up to a height of

some 12 to 15 feet above the level of the reef platform. From the

top of this beach ridge there is a rather steep slope down to the flat

inner part of the island. Thus the island is somewhat saucer-

shaped, being flat with a raised margin. At the ti:ne of our visit

the interior of the island was occupied by a shallow brackish |iond

with soft muddy sides, and swarming with mosquito larvEe. This

probably stood in a depression made when the island was worked
for guano. I found only four kinds of plants on the island. The
largest of these was a yellow-flowered sbrub {Sida fallax, Walp.)

belonging to the order of the Mallows, and growing from two to

three feet high, with trailing branches spreading outwards from the

central stems. The others were a coarse grass growing in tussocks

and two small trailing plants. Bare tracts of coral-shingle inter-

rupted the covering of vegetation here and there.

I was on the island for about seven hours, and obtained specimens

of the following species of birds.

Fregata minor (Gmel.).

From the boat I went off to the part of the island over which the

Frigate-birds were wheeling. Here I found their liests in great

' P. Z. S. 188(i. p. 79.
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numbers. They were built of small dead twigs of the plants of the

island, placed a foot or so above the ground on the spreading

branches of the Sida and on the beaten-down tussocks of grass. The
nests were placed as near together as supports could be found, and

there were well-defined Hmits to the colonies, althou^li the bushes

beyond these limits appeared to be just as well suited for the

t.urpose as those within.

Each nest was occupied by a bird. As one approached some of

these took flight and joined the wheeling crowd overhead, bat the

rest remained sitting and allowed themselves to be touched with the

muzzle of my gun, only chattering their bills by way of remonstrance.

Both males and females were to be seen engaged in the duties of

iufubation.

The following table gives the points of diflference which I noted

between the sexes:

—

Males. Females.

Scarlet tbrijat-poucb present. Xo throat-pi>ueli.

Long nape- and back-pluines. No long nape-pluiues.

Bill Taries in colour from black to Bill varies in colour from piuk to

grey '. grey.

Feet and skin round the eye black. Feet and skin round the eye red.

Wing-coverts black. Wing-eo verts pale brown.

Breast and b?lly dark except for a Breast and fore part of belly white
;

white streak "on each side of the nape-band white to tawny.

latter. No pale uape-band.

A few of the birds had the white or pale tawny heads of the

immature plumage. They were in the proportion of about 1 to 100

of those in ordinary plumage. I saw none of these on the nests.

The throat-pouch of the male is a most striking object. When
fully distended it reaches forward as far as the end of the bill and

downwards so as to comyjletely hide the breast—a great smooth

semitransparent balloon of the most brilHant scarlet, which contrasts

finely with the dark metallic tints of the plumage. If any of the

birds in a group had their pouches distended, there were generally

several in this condition, as though they were vieing with one another

in the exhibition of their attractions. From several parts of the

group came a low vibrating note, a combination of a whistle

and a purr accompanied by the sound of the chattering of their bills.

While uttering this note the bird leans back on the nest, with the

head thrown right back, the pouch fully extended, and the wings

half spread and shaken with a quivering movement. The female

birds meanwhile were either wheehng overhead or sitting on the edge

of the nest near their admirers.

The pouch is not rapidly filled or emptied. When a bird with a

half-distended pouch takes flight, the latter is carried froni side to

side with the movem.ent through the air, gradually diminishing in

size. In the undistended state the bare wrinkled skin is completely

1 When the bills are grey, the colour is due to the rough surface and appears

to be a sign of age.
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retracted to the level of the general contour of the neck. The
interior of the pouch is in communication with the air-sacs of the

neck ; it is therefore filled and emptie 1 through the bronchi. Bands
containing blood-vessels, with which the wall of the pouch is very

richly supplied, traverse the cavity, passing from the fleshy part

of the neck to the outer wall. On blowing tlirough a tube into the

great air-sac at the base of the neck, the pouch becomes distended,

and remains so if a ligature is tied round the neck, below the

pouch.

By far the greater number of nests at Phoenix Island contained a

single white egg, about as large as a hen's; some nests, iiowever,

contained two eggs. There were no young birds at this island.

At Canton Island, though some nests contained young birds,

others were being built. I saw a male bird bringing sticks in his

bill to the female, who arranged them in the nest. There are pools of

fresh water on this island, and here and at Swain Island (south of

the Union Islands), where there is a freshwater lagoon, I saw

Frigate-birds coming down to drink. Sweeping down to the

surface, they scooped np the water with the lower mandible.

Peale obtained the eggs of Frigate-birds (he does not give the

species) in the Caroline Islands (Enderbj' Island) in January, and at

Puka-puka (Honden Island), in the Low Archipelago, in August, and
at other islands during the intervening jieriod. He states bis

opinion that there is no definite period for the nesting of these birds

in equatorial regions. The fact that there vvas not a single un-

fledged young bird among the thousands of nests with eggs at

Piioenix Islaiid shows that the members of this colony had begun
nesting at the same time.

Phaeton rubricauda, Bodd.

There were several of this bird, which ranges through the tropical

parts of the Pacific and Indian Oceans. One was caught in its

nesting-place, which was in a pile of the rough coral blocks which

had been thrown together l)y the guano-diggers. There was a

single egg. At Canton Island I found the birds incubating their

solitary eggs on the ground under cover of bushes; they were so

tame as to allow themselves to be caught.

The plumage was tinged with a pale pink colour, though more

deeply in some than in others.

There were three kinds of Gannets on the island :

—

Sula cyanops

(Sundev.), S. leucoffaster (Bodd.), and S. piscatiix (Linn.). These

species all have very extensive ranges in the tropics.

Sula cyanops (Sundev.).

There were numbers of these birds, some solitary with their eggs

and some in groups. The eggs are laid on the ground, singly or in

pairs ; they are of a pale blue colour almost covered with the white,

chalky, uric-acid covering. In some cases there were young birds,

who with the parents hissed and barked defiance with great spirit
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as one approached. It was most amusing to watch the small

fluffy young one beside tiie parent bird joining in and adding its

weak notes of defiance to hers. She certainly managed to ap|)ear

very formidable with her feathers rufiled and powerful yellow bill half

open ready for attack, the pupil contracted to a speck in the niiildle of

the bright yellow iris, which gleamed out from the bare dark grey

skin surrounding it.

The feet are of a brownish-grey colour,

SULA LEUCOGASTEE (Bodd.).

These were less numerous than the White Gannet. The bill is

rather less powerful, and is greenish blue, becoming bluer at tiie base.

The iris is grey and the feet a delicate pale green. The young bird

has the blue bill and grey iris of the adult, but the feet are pale red.

The nest is built of sticks and placed on the bushes like those of

the following species.

SuLA piscATRix (Linn.).

These birds built their nests on the Sida bushes a few feet from the

ground. They were not in colonies but scattered here and there,

and I noticed some in the middle of the Prigate-bird colonies, where
they lived apparently in perfect peace with their neighbours, though
it is one of the common sights to see the Frigate-birds chasing them
out at sea to make them hand over the fish they have caught. The
bird has a curiously incomplete look, the feathers not sitting close and
smooth as in its allies, and the colours, though bright, appear to be
in indifferent taste. The bill is greyish blue, and the bare skin

which extends over the lores and behind the eye is bright blue.

At tlie base of both upper and lower mandible is a band of pink
gradually blending with the colours behind. The skin between the

rami of the mandible and on the ' chin ' is dark slate. The feet

are of a dark pink, almost magenta.

The eggs of the three species have the pale blue ground-colour

almost hidden by the chalky-white covering. Those of iS. cyanops
are much larger than the others. My specimens vary in weight as

ibllows :

—

S. cyanops 1 1 9 to 144 grs.

/S'. leiiioguster 80 to 88 „
S. piscatrix 69 to 83 „

At Canton Island a clump oiTourneforlia trees was habitually used
by these birds (S. piscatrix) as a roosting and preening place. Among
the pieces of down which were sticking to the bare branches, having

been preened out of the feathers, was found one entangled with a

seed of one of the trailing plants of the island {BoerJiaavia tetrandra,

Forst.), which is beset with glandular hairs. Such an incident indi-

cates a method by which seeds may be distributed from island to

island by birds.
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TUBINARES.
PuFFiNus NATiviTATis, Streets'.

Though this bird was frequently seen both at Phoenix and
Canton Islands, I only obtained one egg, which was placed in the

interior of a heap of rough coral blocks piled together by the

guano-diggers. It is pure white, and of a long oval shape, measuring
2'3 in. in length and barely 1"5 in. in breadth.

The bird was first described from Christmas Island (Pacific Ocean),
and two specimens have since been obtained at Krusenstern Island

to the west of the Sandwich Islands.

CESTRELATA PARVIROSTRTS (Pcalc^).

There were numbers of this species, wheeling rapidly hither and
thither near the ground in wide figure-of-8 curves just as the smaller

Petrels do over the surface of the sea. They place their eggs, with
almost no nest, on the ground under the tangled branches of the

bushes. The egg is white, and measures 2*3 in. in length and
r65 in. in breadth. A newly hatched young one was covered with
dark grey down.

The bird appears to be known only from Puka-puka (= Honden
or Dog Island, Low or Paumotu Archipelago), near which a single

individual was obtained by Peale^onthe visit of the Wilkes Ex-
pedition. This specimen has remained hitherto unique.

Fregetta ALBiGXJLARis (Finsch).

During the middle of the day there were few of these birds to be
seen, but towards sunset before we left the island they came in in

considerable numbers. I watched one of them beating backwards
and forwards over a sandy tract sparsely covered with grass, in

which they make their burrows. It was some time before the bird

found his home and settled down. I caught it as it was disappearing.

On putting my arm into the burrow I found a second bird at the

extreme end, which was just as far as I could reach. I found no
eggs in the burrows, but on opening one of the birds that I obtained

I found an egg ready to be laid in the oviduct.

This egg measures 1-54 in. in length and ri2 in. in breadth. It

is of a creamy-white colour, with minute spots profusely sprinkled

at the larger end, but sparsely over the remainder. Those of the

deeper layers are pale purf)le, the superficial ones reddish brown.
The sandy tract above mentioned contained a large number of

burrows, so that on walking over it the ground frequently gave
under foot.

This bird was first described as a distinct species by Finsch from
Kandavu in Fiji *. It had been previously obtained from the

Marquesas Islands ' and from the New Hebrides ".

^ Bull. United States Mus., No. vii. 1877, p. 29.
^ Peale, Zoology of United States Exploring Expedition, 1848, p. 298.
^ Cassin, U. S. Expl. Exped., Mammalogy and Ornithology, p. 411.
' Finsch, P. Z. S. 1877, p. 722.
^ Bp. "Ois. Marquises," Corapt<>8 Eend. 1856, xli. p. 1109.
« Salvin, P. Z. S. 1879, p. V-iO.
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Sterna kuliginosa (Gmel.).

Sterna lunata (Peale ').

These two species had precisely similar habits. There were

thousands of them on the island going about in large flocks, now
settled on the ground and now rising with shrill and deafening

cries. The flocks were not mixed, each being formed of a single

species. The eggs are laid on the bare patches of coral shingle,

the two species occupying separate areas. Tliough I came on several

of these patches and collected numbers of the eggs, I never found
two eggs together, as though laid by one bird.

The habits of the Sooty Tern {Sterna faliginosa), with regard to

the number of eggs it incubates at one time, appear to vary. Pick-

ering states that among the hundreds of eggs he saw at Rosa
Island, he saw two eggs together only in two cases ". Similarly at

' Wideawake Fair ' on Ascension the bird is described as laying only a

single egg^. On the other hand, Hume found the eggs "two and
three together " at the Laccadive Islands *, and .Audubon states that

the bird lays three eggs ^ in his description of their nesting-haunts in

the Tortugas Keys.

Both Arundel and Hague {op. cit.) say that the " Wideawakes,"
under which term either or both of these species may be included,

have two laying-seasons in the year at tliese islands.

Sterna fuliginosa is found all round the world in the tropics,

occasionally visiting our own shores. Sterna lunata, which was
first obtained by the Wilkes Ex[)edition at various trojiical islands

of the Pacific, ranges also into the Indian Ocean.

The egg of Sterna htnata resemljles that of S. fuliginosa in colour,

but it is smaller and rounder. My largest specimen is 1-G8 in. long

and 126 broad, the smallest is 1 55 in. long and 1 2 broad. The egg

is creamy white, profusely and uniformly sprinkled with overlying

spots of rich brown and deeper ones of pale purple.

Angus stolidus (Linn.).

These were present in hundreds, going about in lai'ge flocks.

They have a habit of settling packed together as close as thev can

stand. I found no eggs, but we came on halt'-fledgcd young birds

under the tangled branches of the Sida.

The bird is distributed through all the tropical seas.

Angus c^ruleus (Bennett").

This exquisite little bird is of a delicate silvery-grey colour

and the most elegant proportions. They follow one about in parties

1 Peale, Zoology U. S. Expl. Exped. 1848, p. 277.
2 Cassin, U. S. Expl. Exped., Zool. p. 388.
•' Sperling, ' Ibi.s,' 18ti8, p. :287. Penrose, Ibis, 1879, p. 278.
' Huuie, ' Stray Featliers,' 187fi, p. 4.30.
^ Audvibon, 'Ornithological Biogriiphyi' vol. iii. p. 26G.
° Narrative of a Whaling Voyage round the Globe, ii. p. 208 (1840).
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of four or six and perch on the top of a rock or shrub close at hand
in the most friendly manner.

I found the egg afterwards at Canton Island early in July. It
was laid in a hollow among the rough weathered clinkers of coral

rock above high-tide level. A few bits of thin shells, pieces of coral,

and some sticks composed the nest. There was one egg in each of
the two nests I found. The egg is astonishingly large for the size

of the bird, measuring 1*5 in. in length and 1 03 in breadth. It is

pale cream-colour with a thin uniform sprinkling of small spots, the
underlying ones pale greyish brown and indistinct, the superficial

ones sharply defined and rich brown.
Peale found the eggs, three in a nest, at Puka-puka or Hondeu

Island in the Paumotu Archipelago, in August \ and Dr. Griiffe

found them at M'Kean Island, in the Phoenix Group, ia October
and November".
The bird ranges widely, at least over the Central Pacific. It has

been recorded from Christmas Island ', Fanning Island ', the
Marquesas', the Paumotus", and the Phoenix" and Ellice Islands^

G\GIS CANDIDA (Gmcl.).

Abundant here and at Canton Island. They frequently came
flying round my head in pairs, uttering their curious nasal note, and
approaching so close that 1 quite naturally put up my hand fancying

for the moment they would alight. They lay their solitary eggs on
the bare coral rock in the absence of the branches of trees which
they use elsewhere. The bird is distributed widely through tropical

seas. It appears that it is absent from the shores of Africa and the
Malay Archipelago.

There were three kinds of Wading birds on the island—Curlews,

Plovers (Charadrius fulvus, Gme'.), and Turnstones {Strepsilas inter-

pres (Linn.) ) ; but as my specimens came from Canton Island I

will defer mention of them to the account of our visit there.

Rabbits are fairly plentiful on the island, having no doubt been
left here when it was worked fur guano.

A large scarlet Hermit-crab is very abundant, and proved a great

nuisance in attacking the birds that were left under shelter, tearing

their feet and the bare skin about the throat. The birds arrived at

the ship in rather a draggled condition, having been wetted by a
shower ; some of them had been mauled by the crabs, and, to finish

up, they were all more or less soused with sea-water as we were

putting off from the difficult landing.

All the time we were on the island there was a deafening clamour

1 Cassin, U. S. Expl. Exped., Mamm. & Orn. p. 394.
^ Finsch and Hartlaub, ' Fauna Centralpolynesiens,' p. 240.
^ Bennett, lor, cit.

* Arundel ; Tristram, Ibis, 1883, p. 48.
° Tristram, Ibis, 1881, p. 252.
^ Peale, Zool. U. S. Expl. Exped., Birds, p. 285.
' Finsch and Hartlaub, loc. cit.

« Whitmee ; Sharpe, P. Z. S. 1878, p. 271.

Proc. Zool. Soc— 1891, No. XX. 20
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of different birds' notes. They were so numerous that several times

when shooting a bird a second dropped as well, happening to come
into the Hne of fire.

I was unable to land at Sydney Island owing to the heavy surf

on the beach. A boat effected a landin;^, but was so much knocked

about that no second attempt was made. It was very tantalizing,

as the greater part of three days was spent in the neijrhbourliood

of the island making soundings, and a great column of wheeling

Frigate-birds could be seen from the ship over one end of the island ;

and, flying over, I saw Gannets (Sula, 2 sp.), Boatswain-birds

(Phaeton rubricauda). Noddies (one of the large ones and the little

A. ccBruleus), and Terns, and small squads of Curlew, Plover, and

Turnstone.

Canon Tristram has described a new species of Pintail Duck
{Dafila modesta) ' from this island, which was obtained by Mr.

J. T. Arundel.

A stay of only a few hours was made at Enderbury Island, and I

had no opportunity of landing. There appeared to be fewer birds

here than at Phoenix Island.

We stayed at Canton Island from the 1st to the 9th of July.

As above stated this is an atoll-shaped island, formed by a belt of

low land enclosing a lagoon, which communicates only by one narrow

channel with the sea. Except for a few low bushy thickets of a

widely distributed tree {Tournefortia argentea, nearly allied to the

Heliotrope), this island is as treeless as Phoenix Island. Like that

island it is covered with a low busiiy growth, but a rather larger list

of plants is found, amounting to some 10 species.

All the species of birds wliich we had seen at Phoenix Island

occurred here, except the Little Petrel {Fregetta albigularis). Besides

the Terns seen there I obtained :

—

Sterna bergii, Lichtenstein,

which ranges throughout the warm parts of the Indian and Pacific

Oceans.

Sterna melanauchen, Temm.
This is a very beautiful little bird, having a black horseshoe-

shaped band limiting the white crown, a pale and most delicate

shade of slate on the back, and the rest of the plumage white, tinged

with a pale rose-colour.

It is found in the Nicobar and Andaman Islands of the Indian

Ocean, and across the Malay Archipelago to the western part of the

Pacific Ocean, where it has been recorded from New Caledonia, Fiji,

Samoa, Tonga, Ponape, and the Marshall and Gilbert Islands. I

failed to find the nest.

' Tristram, P. Z. S. 18S(i p. 79.
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Four species of Charadriidse were seen on the island.

NUMENIUS TAHITIENSIS (Gmel.).

This curious species of Curlew, which is rare in collections, was
abundant at Canton Island, and probably the birds I had previously
seen at Sydney and Phoenix Islands belonged to this species.

The character which distinguishes this bird from all others is the
peculiar development of the tibial plumes. Their shafts are pro-
duced into long shining bristles, which, projecting far beyond the
general investment of feathers, produce a curious appearance.

The Curlews were very tame. They went about in parties of six
or eight on the open shingly places and sandy shores of the lagoon,
or flew round one's head uttering their notes like the words " turree-
turree."

The species was first obtained at Tahiti on Captain Cook's second
visit and described by Gmelin' ; since this it has been obtained at
Vincennes Island in the Paumntus, and at Samoa, the Marquesas,
Fanning, Gilbert, Phoenix'^, and Sandwich Islands. Its breeding-
haunts appear to be in the far north of the American continent. It
has twice been obtained in Alaska^ in the month of May, where the
birds were going about in pairs and were evidently in their nesting-
haunts.

Charadrius fulvus, Gmel.

There were small squads of this widely-distributed bird both here
and at Phcenix Island. Several of the males had assumed the fine
black front of breeding plumage. I failed, however, to find the
eggs or any indication of pairing.

The two forms of this species—Old World and New World—are
only distinguished by sligiit differences of size. The measurements
of my Phcenix Island specimens are intermediate, so they cannot be
referred to one form or the other.

The only localities in which this bird is certainly known to breed
are the tundras of Eastern Siberia on the one hand^ and on the other
the extreme north of the American continent, beyond the region of
forest-growth. Thence they wander down to China, India, the
Malay Islands, Australia, and the islands of the Pacific Ocean from
the western part of their range and to South America from the
eastern *. It is remarkable that so many birds should remain in their
southern haunts in the height of the breeding-season. The wedding-
plumage of the males shows that the birds were not immature.

Strepsilas interpres (Linn.).

These were also abundant, in flocks of 6 to 20 or so, working
along the outer reef platform, or settling close together on the
stretches of sand exposed at low tide on the shore of the lagoon.
There was no indication of nesting. The bird, as is well known, is

cosmopolitan in its range.

> Syst. ^Tat. i. p. 656 (1788).
* Obtained by GrafFe at M'Kean Island, Finsch and Hartlaub, I. e. p. 177.
•' Ridgway, Am. Nat. 1874, p. 435. Nelson, Cruise of the ' Corwin,' p. 90.
* Seebohm's ' Charadriidaj.'
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ToTANUs iNCANus (Gmel.).

A few solitary individuals of this Sandpiper frequented the sandy

shores of the lagoon of Canton Island.

The following twenty-six species of birds have been observed at

the Phoenix Group ' :

—

CHARAnltllD^.

Charadrius fulvus, Gmel Sydney Island (Arundel), Sydney,

Phoenix, and Canton Islands.

Strepsilas interpres (Linn.) Sydney, Phcenix, and Canton Islands.

Ntimenius tahitiensis, GiQ^l Canton Island (Phcenix and Sydney Is-

lands ?).

Totanus iwaims (Gmel.) Sydney Island {Arundel), Canton Island.

Lakid.e.

Sterna hergii (Licht.) Canton Island.

imnaya, Gmel M'Kean Island
( Grdffe).

fuliginosa, Goiel Phoenix and Canton Islands.

'fowai'a, Peale M'Kean Island [Grdffc), Phoenix and
Canton Islands.

mdanauchcn, Temm Canton Island.

Anous stolidus (Linn.) M'Kean Island {Grdffc), Gardner Island

{Pickering), Phoenix and Canton Is-

lands.

caruletis (Bennett) M'Kean Island
( Grdffe), Sydney, Phoenix,

Canton, and Birnie Islands.

Gygis Candida, Gmel M'Kean Island
( Grdffe), Sydney, Phoenix,

Canton, and Birnie Islands.

Pelecanid.b.

Fregata minor (Gmel.) Phoenix Island.

aquila (Linn.) M'Kean Island
( Grdffe).

Phaeton rubricauda, Bodd M'Kean Island {Grdffe), Sydney, Plioenix,

and Canton Islands.

(gthereus, Jjinn M'Kean Island (Gra^c).

Sula leucogaster (Bodd.) M'Kean Island
(
Grdffe). Sydney, Phoenix,

Canton, and Birnie Islands.

cgaiwps (Sundev.) M'Kean Island {Grdffc), Gardner Island

(PicA-cring), Sydney, Phoenix, and Can-
ton Islands.

piscatrix (Linn.) M'Kean Island {Grdffe), M'Kean, Gard-
ner, ajid Sydney {Pic/corifig), Canton
and Phoenix Islands.

PROCEI.LARIID.E.

Puffinus as&imilis, Gould M'Kean Island {Grdffe).

dichrous, P. & H M'Kean Island ( Grdffc).

chlororhynchus, Lesson M'Kean Island {Grdffe).

nativitatis, Qtr&et% Phoenix and Canton Islands.

(Estrelata parvirostris (Peale) ... Phoenix and Canton Lslands.

Fregetta albigularis, Finsch Phoenix Island.

Anatid^.

Bafila modesfa, Triatraxa Sydney Island (^n<«(^«^).

' Dr. GraflPe's observations are quoted from Finsch and Hartlaub, ' Fauna
Centralpolynesiens

' ; Dr. Pickering's, from Cassin, ' U. S. Expl. Exped.,'

Mamm. & Ornith. ; those of Mr. Arundel, from Tristram, P. Z. S. 1886, p. 79.

Where no reference is given the observation is mine.
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May 5, 1891.

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of April :

—

The registered additions to the Society's Menagerie during tbe

month of April were 83 in number. Of these 37 were acquired by
presentation, 23 by purchase, 1 1 by exchange, 6 were born in the

Gardens, and 6 were received on deposit. The total number of

departures during the same period, by death and removals, was 73.

The most noticeable additions during the month were :

—

1. An adult male example of what appears to be the Lesser

Orang {Simia viorio) of Owen, P. Z. S. 1836, p. 92 \ presented by
Commander Ernest Rason, R.N., and received at the Gardens on

April 15th.

Commander Rason writes to me that he obtained this animal at

Kuching, Sarawak, from some natives, who brought it to him sus-

pended from a pole after the manner of a Sloth. At first it was
extremely savage and tried to bite, but soon became comparatively

tame, and after a week would allow itself to be carried about and
made a pet of. After three months' time he says " George," as he
calls the animal, does not seem to have grown in height at all, and,

judging by the look of his teeth, must be about ten years old ; but

having had plenty to eat and little exercise has grown much fatter.

Simia morio is generally stated to differ from the larger S. satyrus

not only in its smaller size but also in the entire absence of cheek-

callosities, which are certainly not apparent in the jiresent specimen.

The skull is also stated to be quite different from that of the larger

form.

2. An example of the Great-billed Tern {Phaethusa magnirostris)

from South America, obtained by purchase.

This Tern is new to the collection.

Mr. T. D. A. Cockerell read notes on some Slugs of the Ethiopian

Region, based on specimens in the collection of the British Museum.

It having been arranged that a special discussion should b6 held

on the Fauna of British Central Africa, Mr. Sclater opened the

subject with the following remarks :
—

" British Central Africa " is the official name for that portion of

East-African territory under the British sphere of influence which

is situated immediately north of the Zambesi. On the south it is

bounded mostly by the Zambesi, a corner between the Zambesi and

the Lower Shire having been cut off for the benefit of the Portuguese,

while to the east of the Shire the Ruo forms the southern border.

From the highest affluents of the Ruo the boundary runs north to

Lake Shirwa, Jtnd thence in a slanting line to the eastern bank of

Lake Nyassa, which it reaches at about 13° 50' S. lat. The whole of

1 See also Eajah Brooke's Note on tbis subject, P. Z. S. 1841, p. 55.

Proc. ZooL. Soc— 1891, No. XXL 21
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the western bank of Lake Nyassa belongs to British Central Africa,

and I suppose also the western half of the lake, from the end of

which the border-line runs irregularly westward to the base of Lake
Tanganyika, thus embracing the whole of what is called the

" Tanganyika Plateau." On the north-west and west the boundaries

of British Central Africa have still to be definitely settled. But it

is quite understood, I bi lieve, that lakes Moero and Bangweolo and

the adjoining lands to the east come within the sphere of British

influence, and that the Barotsi Highlands and the great valley of

the Loangwa and its eastern tributaries are also within the area of

" British Centr.al Africa."

To govern this enormous territory of perhaps some .500,000 square

miles in extent. Lord Salisbury has selected our Fellow, Mr, Henry
Hamilton Johnston, C.B., well known to science for his explorations

both in the Western and in the Eastern Tropics of the African Con-

tinent. Mr. Johnston has already departed from England for the

scene of action. But he leaves behind him Mr. Bertram L. Sclater,

R.E., the Chief of his Staff, and Mr. Alexander Whyte, F.Z.S., his

Naturalist, and for the benefit and instruction of these gentlemen,

who have favoured us with their company to-night, I venture to

bring before you a few remarks on the Zoology of this part of Africa,

chiefly in order to show how little we know and how much we want

to know, and to invite you to a discussion on the subject.

Mr. Johnston informs us that he wishes to make a thorough

examination of the fauna. Flora, and Geology of British Central

Africa ; that is, as already pointed out, of the shores and waters of

Lakes Nyassa, Tanganyika, Shirwa, Bangweolo, Moero, and of the

Bivers Zambesi, Loangwa, Shire, &c., and of the country generally

comprised between the limits of the left bank of the Zambesi, the

east shore of Lake Nyassa, and the southern watershed of the

Congo.

I am sure we shall be all glad to help him in such a laudable

undertaking, and that he means to attempt what he says is shown
by his engagement of Mr. Whyte as Naturalist to his expedition,

and by his having supplied Mr. Whyte with all the apparatus neces-

sary for this purpose.

The large area just described as British Central Africa will be

divided for administrative purposes, I believe, into three sections :

—

(1) Nyassa-land, comprising the eastern portion, lying within the

basin of Lake Nyassa and the Shire ; (2) Bangweolo-land, comprising

the north-western portion draining mostly into the Congo ; and (3)
Barotsi-land, comprising the south-western portion drained by the

upper affluents of the Zambesi. Of the two last-named divisions it

may be stated at once that, as regards their zoology, they are ab-

solutely terrcB incognitce. They have, in fact, as yet only been visited

by a few adventurous travellers, who have not had time nor occasion

to attend to natural science. As regards Nyassa-land the case is a

little difi"erent ; a certain number of Europeans, chiefly for missionary

purposes, have been settled in several parts of this territory for the

past thirty years, and a certain number of zoological specimens have
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been acquired through their means. I will therefore say a few words
upon the general state of our knowledge cf the Zoology of Nyassa-
land.

So far as we can tell from our present very imperfect knowledge

of the subject, the fauna of Nyassa-land will be best considered in

three divisions :—(1) the Basin of the Shire, (2) the Shire Highlands,

(3) the Basin of Lake Nyassa. As regards our knowledge of its

Zoology, the following are the principal authorities to be referred

to:

—

1. Bianconi's ' Specimina Zoologica Mosambicana,' published at

Bologna in parts from 1850-67.

Bianconi was Professor of Zoology in the University of Bologna,

and described various specimens from the collections sent home to

him by Fornasini from Mozambique, in a somewhat antiquated

fashion. No complete account of the animals of any branch of

zoology is given in his work.

2. Peters's * Naturwissenschaftliche Reise nach Mossambique,' in

four volumes, published at Berlin from 1852 to 1882. This is the

most important work that has yet appeared upon the Zoology of

South-eastern Africa. Our former Foreign Member, Dr. W. Peters

of Berlin, passed six years at various stations in Portuguese East

Africa from 1842 to 1848, and made excellent collections in every

branch of zoology. Peters, though always hard at work, was some-

what dilatory in publication, and only succeeded in getting out the

four volumes above mentioned, though others were in contemplation,

and in fact had been partly prepared at the time of his death in

1883. The first volume, pubhshed in 1852, gives us an excellent

account of the Mammals of Mozambique ; the second, intended to

contain the Birds, was never published ; the third, relating to the

Reptiles and Amphibians, was issued in 1882 ; the fourth, containing

the Freshwater Fishes, in 1868. These three volumes were pre-

pared by Peters himself. The fifth volume, devoted to the Insects

and Myriapods, was written, except as regards the last-named group,

by Peters's colleagues in the Berlin Museum.
3. Finsch and Hartlaub's ' Vogel Ost-Afrikas,' published at

Leipzig in 1870. This volume, which forms a portion of Von der

Decken's ' Reisen in Ost-Afrika,' is the only general systematic work
on the Birds of Eastern Africa yet published. But the discoveries

and explorations since made have been so numerous, that Finsch and

Hartlaub's work, though nearly exhaustive at the time it was issued,

has now become more or less antiquated, and much requires to be

replaced by a new publication.

4. Dr. Kirk's "List of the Mammals of Zambesia," pubhshed in

our ' Proceedings' for 1864.

Dr. Kirk gives notes on 67 species of Mammals met with during

his various journeys up the Zambesi and Shire to Lake Nyassa and

on the coast of Mozambique.
5. Dr. Kirk's article "On the Birds of the Zambesi Region,"

published in ' The Ibis ' for 1864 (p. 307).

Dr. Kirk gives notes on 150 species of which he collected examples
21*
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along the Zambesi, its tributary the Shire, and on the western shore

of Lake Nyassa.

6. In the same volume of ' The Ibis '
(p. 301 ) I gave an account of

an excellent collection of rapacious birds made by the late Dr. Dick-

inson, principally at Chibisa on the Shire near the upper limit of navi-

gation, where he died in 1863. It contained examples of 22 species.

7. Dr. Giinther's Report on the Reptiles and Fishes collected by

Sir J. Kirk in the Zambesi and Nyassa Region, published in our

'Proceedings' for 1864 (p. 303). This paper gives a list of 30

Reptiles, 1 1 Batrachians, and 30 Fishes, of which examples were

obtained by Sir John Kirk. The paper is prefaced by some valu-

able remarks by the collector. A new genus of Cyprinoids from

Lake Nyassa is characterized as Pdotrophus.

8. Dr. H. Dohrn's List of the Land and Freshwater Shells of the

Zambesi and Lake Nyassa collected by Sir John Kirk, published in

the Society's ' Proceedings' for 186.5 (p. 231).

Twenty-four species are noticed in this list by Dr. Dohrn, of

wliich 7 are described as new.

9. The collection submitted by Sir John Kirk to Dr. Dohrn did

not include the Unionidee. The specimens of this group were sent

to Mr. Isaac Lea of Philadelphia, a well-known specialist on this

group of MoUusks. Lea referred Sir John Kirk's specimens to six

species, all of which he described as new in a paper read before the

Academy of Natural Sciences of Philadelphia in April 1864 \
10. In Dr. Giinther's "Contribution tothe Knowledge of Snakes of

Tropical Africa," published in the ' Annals and Magazine of Natural

History' for 1888 (ser. 6, vol. i. p. 322), several species are

described from the Nyassa district, but the names of the collectors

are not recorded. The paper concludes with a list of 46 species of

Snakes known to inhabit the Central Lake district of Tropical

Africa.

11. Mr. Edgar Smith's paper on the Shells of Lake Nyassa,

published in our ' Proceedings' for 1887 (p. 712).

This was based principally upon specimens collected by Mr. F. A.

Simons.

12. Mr. R. Crawshay's valuable notes on the Antelopes of

Nyassa-land, which was read at our meeting on the 2nd of December
last ".

Mr. Crawshay's list of the Antelopes of Nyassa-land contains 12

species, but others no doubt, particularly among the smaller forms,

remain to be added to it.

This is positively the only information yet published on the

Mammals of the Nyassa Basin.

These are the principal publications relating to the fauna of

Nyassa-land that I am acquainted with. There are no doubt many
others which will be mentioned by the various naturalists who will

kindly contribute towards our information on this subject on the

present occasion. As I said before, Nyassa-land, so far as we at

1 See Proc. Acad. Nat. Sci. Philad. 1864, p. 108.
' See P. Z. S. 1890, p. 648.
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present know it, appears to be best divisible into three sections for

faunistic purposes ; these are :

—

1. The Basin of the Shire below the cataracts, the fauna of which
is probably iadentical with that of the Lower Zambesi. Katunga,

where the navigation of the Shire ends, is about 500 feet above the

sea-level.

2. The Shire Hiyhlands, in parts of which the hills run up to an

elevation of hOOO feet, and where we should accordingly expect to

find a considerable modification of the fauna.

3. The Basin of Lake Nyassa, where the lake itself lies at an

elevation of about 1500 feet above the sea-level. The adjoining

ranges on the western side, which is alone in British territory, will

probably be found to possess a fauna nearly allied to that of tiie Shire

Highlands.

Mr. G. A. BouLENGER then read the following paper "On the

State of our Knowledge of the Reptiles and Batrachians of British

Central Africa."

As may well be expected, our information respecting the herpetolo-

gical fauna of this district is at present very meagre. The only

specimens with precise localities in the Biitish Museum are derived

from five sources, viz.:— (1) 15 specimens from the Shire Valley,

purchased in 1864; (2) 11 specimens from the Blantyre Mission

Station, on the Sbire highlands, and Lake Nyassa, collected by Mr.
F. A. Simons, purchased in 1877 ; (3) 5 specimens from Lake
Nyassa, collected by Mr. J. B. Thelwall, purchased in 1877 ; (4) 5

specimens from Lake Nyassa, purchased of Mr. Cutter in 1877;

(5) 7 specimens from Lake Nyassa, purchased of the Universities'

Mission in 1888.

Most of the Snakes have been noticed by Dr. Giinther in a recent

paper on the Snakes of Tropical Africa (Ann. & Mag. N. H. [6] i.

1888, p. 322), in which two new species from Lake Nyassa and one

from the Shire' are described, and most of the Lizards and Batra-

chians will be found mentioned in the British Museum Catalogues

(1882-1887). There are in addition a number of specimens in the

Museum which are labelled " Zambesi," or " Zambesi Expedition,"

from Sir J. Kirk's collections, many of which were procured in the

district with which we are at present dealing. A report on these

Reptiles was pubUshed by Dr. Giinther in the ' Proceedings ' of this

Society for 1864 (p. 303). Owing to the absence of precise infor-

mation as to localities, I have abstained from mentioning them in

the list appended to this comnmnication. Other works of special

importance in the study of this fauna are Peters's ' Reise nach

Mossambique,' vol. iii. Reptiles, 1882, and Bocage's numerous

papers in the " Jornal de Sciencias " of the Academy of Lisbon.

No doubt many of the Reptiles described from the Portuguese

possessions of South-west Africa will eventually be rediscovered to

the East, our knowledge being already sufficiently advanced to show

in a striking manner the homogeneity of the herpetological fauna of

Southern tropical Africa.
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Iq the following list I have enumerated all the Reptiles and

Batrachians of British Central Africa of which specimens with

localities are preserved in the British Museum.

LIZARDS.

1. Hemidactylus mabouia, Mor. ; Cat. Liz. i. p. 122.

Shire Valley.

2. Pachydactylus oshaughnessyi, BIgr. ; Cat. Liz. i.

p. 204, pi. xvi. fig. 3.

Lake Nyassa ( Thelwall ; Simons).

3. Varanus albigularis, Daud. ; Cat. Liz. ii. p. 308.

Lake Nyassa.

4. MoNOPELTis sphenorhynchus, Ptrs. ; Cat. Liz. ii. p. 455.

Shire Valley.

5. NucRAs TESSELLATA, Smith ; Cat. Liz. iii. p. 52.

Lake Nyassa.

6. Lygosoma sundevalli. Smith ; Cat. Liz. iii. p. 307.

Lake Nyassa {Thelwall).

7. Ablepharus wahlbergi, Smith ; Cat. Liz. iii. p. 350.

Lake Nyassa {Thelwall).

SNAKES.

8. Typhlops obtusus, Ptrs.

Typhlops obtusus, Peters, Mon. Berl. Ac. 1865, p. 260, pi.—

.

fig. 2, and Reise n. Mossamb. iii. p. 95 (1882).

Shire Valley.

9. Simocephalus nyassa, Gthr.

Simocephalus nyassce, Giinther, Ann. & Mag, N. H. (6) i. 1888,

p. 328.

Lake Nyassa.

10. Prosymna ambigua, Bocage.

Prosymna ambigua, Bocage, Jorn. Sc. Lisb. iv. 1873, p. 218.

Shire Valley.

11. Chlorophis irregularis, Leach.

Ahcetulla irregularis, Giinth. Cat. Col. Sn. p. 152 (1858).
Philothamnus irregularis, Bocage, Jorn. Sc. Lisb, ix. 1882, p. 4.

Ahcetulla shirana, Giinth. Ann. & Mag. N. H. ((i) i. 1888, p. 326.

Shire Valley, Blantyre Mission Station {Simons).
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12. Philothamnus skmivariegatus, Smith.

Ahcetulla semivariegata, Griinth. Proc. Zool. Soc. 1864, p. 307.

Philothamnus punctatus, Peters, Mon. Berl. Ac. 1866, p. 889,
and Reise n. Mossamb. iii. p. 129, pi. xix. a. fig. 1 (1882); Bocage,

I.e. p. 14.

Shire Valley (Kirk) ; L. Nyassa {Universities' Mission).

13. AmPHIOPHIS^ NOTOT.ENIA.

Coronella nototcenia, Giinth. Proc. Zool. Soc. 1864, p. 309,

pi. xxvi. fig. 1, and Ann. & Mag. N.H. (6) i. 1888, p. 333.

Ablabes hildehrandtii, Peters, Mon. Berl. Ac. 1878, p. 205, pi. ii.

fig. 6 ; Fischer, Jahrb. Hamb. Wiss. Aust. i. 1884, p. 7.

Tachymenis nototcenia^ Peters, Reise n. Mossamb. iii. p. 118

(1882).

Lake Nyassa {Thelwall) ; Cape McLear, L. Nyassa (Simons).

14. Psammophis sibilans, L., var. subtvEniata, Peters.

Psammophis sibilans, var. suLtceniata, Peters, Reise u. Mossamb.
hi. p. 121 (1882); Fischer, Jahrb. Hamb. Wiss. Anst. i. 1884, p. 12.

Cape McLear, Lake Nyassa {Simons); L. Nyassa. {Universities'

Mission).

15. Psammophis angolensis.

Amphiophis angolensis, Bocage, Jorn. Sc. Lisb. iv. 1872, p. 82

;

Peters, Silzb. Ges. naturf. Fr. 18«1, p. 149.

Ablabes homeyeri, Peters, Mon. Berl. Ac. 1877, p. 620.

Dromophis angolensis, Boettg. Ber. Senck. Ges. 1888, p. 55.

Cape McLear, Lake Nyassa {Simons).

16. Thelotornis kirtlandi. Hallow.

Thelotornis kirtlandii, Peters, op. cit. p. 131, pi. xix. fig. 2.

Lake Nyassa {Universities' Mission).

17. Leptodira semiannulata, Gthr.

Leptodira semiannulata, Giinth. Ann. & Mag. N. H (4) ix. 1872,

p. 31.

Lake Nyassa {Universities' Mission).

18. Calamelaps miolepis, Gthr.

Calamelaps miolepis, Giinth. Ann. & Mag. N. H. (6) i. 1888,

j:. 323.

Cape McLear, L. Nyassa {Simons).

^ Amphiophis, Smith, is closely allied to Psammophylax. Twelve subequal

maxillary teeth, followed by an enlarged, grooved tooth; mandibular teeth

subequal. Nasal semidivided; frontal narrow. Eye moderate, with round
pupil. Scales smooth, witli apical pits. Ventrals rounded. Tail moderate

;

subcaudals in two rows.
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19. Uriechis capensis, Smith.

Elapomorphus capensis, Smith, 111. Zool. S. Afr., Rept., App.
p. 16 (1849J.

Uriechis capensis, Jan, Icon. Gen. Ophid. livr. 15, pi. i. fig. 5

(186G) ; Peters, Ueise n. Mossamb. iii. p. 112 (1882) ; Giinth. Ann.
& Mag. N. H. (6) i. 1888, p. 324.

Cape McLear, L. Nyassa (Simons).

20. Uriechis lunulata, Ptrs.

Uriechis hmulatus, Peters, Men. Berl. Ac. 1854, p. fi23, & op.

cit. p. 113, pi. xviii. fig. 2; Giinth. 1. c. p. 324.

Lake Nyassa.

21. Naia haie, L.

Naia haie, Peters, Reise n. Mossamb. iii. p. 137 (1882).

Shire Valley.

22. Naia nigricollis, Reinh.

Naia nigricollis, Eeinh. Dansk. Vid. Selsk. x. 1843, p. 269, pi. iii.

figs. 5-7; Peters, op. cit. p. 138, pi. xx. figs. 9 & 10.

Naia mossambica, Peters, Mon. Berl. Ac. 1854, p. 625.

Shire Valley.

23. Atractaspis rostrata, Gthr.

Atractaspis rostrata, Giinth. Ann. & Mag. N. H. (4) i. 1868,

p. 429, pi. xix. fig. J.

A. bibronii {non Smith), Peters, op. cit. p. 142, pi. xix. a. fig. 3.

Lake Nyassa {Utdversities' Mission).

24. Causus rhombeatus, Licht.

Causus rhombeatus, Peters, op. cif. p. 144.

Blantyre Mission Station (Simons).

BATRACHIANS.

25. Rappia concolor, Hallow. ; Cat. Batr. Ecaiid. p. 124.

Shire Valley.

26. Megalixalus fornasinii, Bianc. ; Cat. Batr. Ecaud.

p. 130.

Shire Valley ; Lake Nyassa.

27. Hylaim(bates maculatus, A. Dum. ; Cat. Batr. Ecaud.
p. 134.

Shire Valley.

28. Phrynomantis bifasciata, Smith ; Cat. Batr. Ecaud.
p. 172.

Shire Valley.
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29. Breviceps verrucosus, Rapp ; Cat. Batr. Ecaud. p. 1/7.

Lake Nyassa {Universities' Mission).

Mr. Edgar A. Smith offered the following remarks on the

Molluscan Fauna of British Central Africa :—
So far as I can ascertain, very little seems to be known of the

Mollusca of tliis region, and it is only that part of the country near

Lake Nyassa and the lake itself which have been partially investi-

gated. Sir John Kirk was the first to collect in this district, and
the specimens he obtained were described by Dr. Dohrn in the ' Pro-

ceedings ' of this Society for 186.5, and by Isaac Lea in the Proc.

Acad. Nat. Sci. Philad. for 1864. Some years later Mr. F. A.

Simons visited Nyassa and brought home a number of new forms

from the lake, which I described in the ' Proceedings ' of this Society

for 1877. Finally M. Victor Giraud, whilst travelling in the Lake
region, also made collections of shells from Nyassa, which were

reported upon by M. Bourguignat^ in 1889. These were obtained

at the northern end of the lake, whilst those collected by Sir John
Kirk and Mr. Simons were from the southern extremity.

Judging from what we know of the Mollusca of that part of Africa

which lies to the east and south of this district, I do not anticipate

that many very remarkable forms will be discovered. Doubtless

interesting intermediate links connecting some of the large species

of Achatina may be met with, and a number of new species of other

groups of Helicidae, besides a few forms of freshwater shells, will be
found. It is to be hoped, however, that these conjectures may
prove incorrect, and that future investigators will be rewarded by the

discovery of many, not ouly new and interesting specific, but also

generic forms.

In Capello and Ivens's work 'De Angola a Contra-Costa,' a number
of species collected by those travellers has been enumerated by A.
Furtado. Although obtained to the south of British Territory,

some of them have already been recorded from the Nyassa region ;

and it is therefore probable that others, eventually, will also be

found to range as far northward.

In the following list none of the so-called species characterized by

M. Bourguignat are quoted, because, in my opinion, most of them,

if not all, are merely varieties of those previously described.

List of the known Species of Mollusca from Lake Nyassa.

1. Limncea natalensis, Krauss.

2. Physa nyassana, Smith.

3. succinoides, Smith.

4. Physopsis africana, Krauss.

Bull. Soc. Mai. France, 1889, pp. 1-40.
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5. Viviparus politus, Frauenfeld. 1

6. ^e^reys?, Frauenfeld. I ? Modifications

7. capUlatus, Frauenfeld. [ of one species.

8. robertsoni, Frauenfeld. J
9. BytJiinia stanleyi, Smitii.

10. Lanistes affiiiis, Smith.

11. solidus. Smith.

12. ovum, Peters.

13. purpureus, Jonas.

14. nyassanus, Dohrn.
15. Melania tuberculuta, Miiiler.

16. 7wdicincta, Dohrn.
17. simonsi, Smith.

18. polymorpha. Smith.

19. turritispira, Smith.

20. pupiforniis, Smith.

21. nya&sana. Smith.

22. Corhicula radiata, Parreyss.

23. astartina. Martens.

24. Unio nyassaensis, Lea,

25. Spatha alata. Lea.

26. nyassaensis. Lea.

Examples of the following species of Land-Shells were obtained

by Sir John Kirk, as quoted by Dohrn :

—

1. Helix mosambicensis, Pfeiffer.

2. Streptaxis kirkii, Dohrn.
3. Ennea Icevigata, Dohrn.
4. Achatina lamarckiana, Pfr.

5. panthera, Ferus.

6. JBuliminus stictus. Martens.

7. catenatus. Martens.

8. Cyclostoma calcareum, Soiverby.

A communication was then read from Mr. E. T. Newton, F.Z.S.,

containing the following " Notes on the Geology of British Central

Africa " :

—

Altliough so little is definitely known of the Geology of Nyassa-

land, that it may almost be said to be a new field for geological

exploration, yet we are not altogether \\ithout information as to

some points of its general structure.

Livingstone did not neglect the rocks over which he travelled,

and some scattered geological information may be found in his

'Missionary Travels' concerning regions bordering on "British

Central Africa."

Additional facts of no little value were made known by Mr. James
Stewart, C.E., in the Report of bis journey on the western shores of

Lake Nyassa, read before the Geographical Society (Proc. R. Geogr.

Soc. vol. iii. 1881, p. 264).
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The fullest and most interesting account of the Geology of the

Nyassa country is that given hy Prof. Henry Drummoud as " a

Geological Sketch" in chapter viii. of his 'Tropical Africa,' pubHshed
in 1881. This sketch embraces the whole of the country he traversed

from the mouth of the Zambesi to the Tanganyika Plateau. A
coloured map accompanying this sketch serves to indicate in a

general way the positions of the rocks that have been recorded by

others, or directly observed by Prof. Drummond himself. In this

chapter the fossil Fishes found by the author are described in detail

by Dr. R. H. Traqnair.

Quite recently Prof. Rupert Jones (Geol. Map;., Dec. 1890) has

given an account of the coal and the fossil shells which have been

found near the N.W. extremity of Lake Nyassa.

StHrting from the mouth of the Zambesi, at a distance of about

50 miles from the coast, there is, according to Prof. Drummond, an

ancient Coral-reef, which, although standing only a few feet above

the sea-level, probably indicates a slight elevation of this part of the

COilst.

About 20 miles further inland near Shupanga, and still only at a

very slight elevation, sedimentary rocks were met with consisting of
" a few thin beds of red and yellow sandstones and fine conglomer-

ates." No fossils were found ; but these deposits are believed to he

of the same age as the beds at the Cape, which are known as the

Karoo formation (Lowest Mesozoic), which seems to extend as far

north as Zanzibar and Mombasa.
Beds of coal are said to occur far up the Zambesi, at a place

called Tete, and are probably associated with beds of the Karoo age,

which it is thought will be found to form a narrow belt fringing the

plateau of the interior.

A little above the junction of the Shire River and the Zambesi,

the first hills of the plateau begin ; they vary in height from 100

or 200 feet to 2000 feet, and those examined by Prof. Drummond
" consisted entirely of white quartzite," the only quartzite he saw in

Central Africa. At the foot of one of these hills (Morumballa) there

is a hot spring, described by Livingstone.

Livingstone spoke of coal occurring about 2 or 3 days' journey

N.W. of Morumballa, but Prof. Drummond, after careful search,

could find no trace of coal in the neighbourhood, and is of opinion

that a black rock (very dark diorite) which does occur, and in the

distance looks very like coal, m.ust have misled Livingstone.

The great African Plateau, including the upper part of the Shire

River and the greater part of the country surrounding the Nyassa

Lake, as well as half the plateau between the Nyassa and the Tan-
ganyika, consists almost wholly oi granite and gneiss; the character

of the rocks being remarkably uniform throughout the area.

Volcanic rocks occur at several places along the Zambesi and also

at the northern end of the Nyassa.

About six miles S. by E. of Mount Waller, on the N.W. shore of

Lake Nyassa, Mr. James Stewart noticed some coal occurring about

a mile and a half from the Lake shore and about 500 feet above its
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level. His report of this coal was very favourable, as it made a good

fire and burned up strongly. Prof. Drummond, however, who
seems to have examined the same bed, at the same place, is much
less satisfied with the coal he tried, and did not tliink it of much
economic value.

Mount Waller, which rises some 3100 feet above the lake, was
visited by Mr. Stewart, and found to consist of horizontal argillaceous

and sandy beds, of varying degrees of hardness— three bands of

coarse grit forming a broad ledge along the mountain side at an

elevation of about 1200 feet.

Not far from the village of Karongo, at the N.W. extremity of

Lake Nyassa, Prof. Drummond met with a series of sedimentary

deposits, some of which are fossiliferous. These he believes to be

continuous with the coal-bearing series near Mount Waller, although

situated about 60 miles further to the north-west.

The fossils found are of much interest, being the first recorded

from Central Africa. They consist of some fragmentary fish-

remains and some shells. The fishes have been described by

Dr. R. H. Traquair as Acrolepis 1 drummondi and A. africanus ;

while the mollusks have been named by Prof. T. Rupert Jones

Iridina oblonga.

From these fossils it is evident that the deposits are closely related

to the Karoo formation, which is so well known further south ou

account of the Dicynodon and other remarkable reptilian remains

which it has yielded.

Remarks were also made by Dr. A. Giinther on the Fishes, by

Mr. O. Thomas on the Mammals, by Mr. Stebbing on the Crusta-

ceans, by Mr. Salvin on the Butterflies, and by Mr. Beddard on

the Earthworms of British Central Africa.

The following papers were read :

—

1. Description of a new Pigeon of the Genus Carpophaga.

By tlie Hon. Walter Rothschild, F.Z.S.

[Eeceived April 10, 1891.]

(Plate XXVIII.)

The Pigeon described below was sent from the Chatham Islands

by my collector Henry Palmer.

This Pigeon, which at Professor Newton's suggestion I propose to

call Carpophaga chathamenais, is very closely allied to the Carpophaga

of New Zealand, Carpophaga novce zealandice, but can be at once

distinguished from it not only by the very considerable differences

in colour, but also by its much larger size and larger beak.

Carpophaga chathamensis, sp. nov. (Plate XXVIII.)

Adult male. Head, neck, and fore part of breast deep brownish

I
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purple, with a faint olive-green reflexion ; shoulders, back, and wing

up to carpal joint brownish copper-colour, merging into greenish grey

on the back. Lower part of back and rump pale silvery grey.

Quills and their coverts pale grey, with a greenish light on the

coverts ; inner webs grey ; tail-feathers steel-blue, without the greyish

terminal band so conspicuous in Carpophaga novce zealandiee

:

under surface of tail-feathers dark grey-brown in their apical portion.

Underparts from breast downwards pure white, without the yellowish

tail-coverts found in the allied species ; linings of wings grey. Irides

and feet crimson ; bill deep orange at base, yellow at tip ; eyelids

yellow.

Total length 22 inches, extent of wings 34 inches, wing from

flexure 1 1 inches, tail 8| inches ; bill along ridge 1 inch, along edge

of lower mandible 14 inch ; middle toe and claw 2j inches.

Adultfemale. Similar to male.

Hub. Chatham Islands, South Pacific.

The collection contained nine specimens, which exhibit no varia-

tion.

2. Descriptions of some new Land-Shells from the Indian

Region. By Col. R. H. Beddome.

[Eeceived May 2, 1891.]

(Plate XXIX.)

Nanina subcastor, sp. nov. (Plate XXIX. figs. 1-3.)

Shell perforate, depressed, carinate, reddish brown, above obliquely

and finely striated, the strise being very indistinctly decussated by
spiral lines ; spire scarcely raised, nearly convex, depressedly conoid ;

whorls 5|, very gradually increasing, the last not descending, slightly

convex above, moderately swollen beneath, where the decussation is

more distinct than on the upper surface, sharply angled at the peri-

phery ; aperture oblique, angulately lunate, broader than high
;
peri-

stome very little thickened, a thin callus joining the margins,

reflected at the small punctiform umbilicus. Diameter l^-H inch ;

height 4 inch.

Sab. The Myhendra Hill, South Travancore, at about 2500 feet

elevation.

The shape of this shell is almost the same as that of Nanina castor,

a Khasyan species, but the sculpture is quite different ; the drawing

of the Papuan Nanina tritoniensis in Tapparone-Canefri's work ' is

also exceedingly like it, only a little more depressed and with a

sharper angle at the periphery. It belongs, I think, to the section

Rhysota.

Macrochlamys peringundensis, sp. nov. (Plate XXIX. figs.

13, 14.)

Shell thin, horny, shining, yellowish brown, plicated ; umbilicus

small ; spire depressed subconical, apex obtuse, sutures prominent
;

' Ann. Mus. Civ. Geuova, ser. 2, iv. p. 1.50, pi. i. fig.'?. 18-20.
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whorls 6, convex, gradually increasing, all the whorls plicated, but

the phcations on the last not reaching the periphery, the upper

surface of the last whorl sometimes furnished with two thin, whitish,

concentric lines, one near the periphery, the other near the suture,

sometimes very indistinct or altogether absent ; periphery bluntly

angled, with sometimes a second less prominent ridge below it ; aper-

ture nearly vertical, lunate. Diameter ^inch, height -f^ inch.

Hub. Near the summit of the Peringunda Hill, on the Coimbatore

side of the Anamallays, at about 5000 feet elevation, in moist woods.

Nearly allied to tlie Khasyan 31. pticifera, Blanford, but a smaller

shell, less phcated, and with a shining epidermis. Type in the

Natural History Museum, South Kensington.

Trochomorpha suBNiGRiTELLA, sp. uov. (Plate XXIX. figs.

4,5,6.)

Shell moderately umbilicate, depressedly turbinate, quite rounded

at the apex ; whorls 6, veiy gradually increasing, faintly striated, the

last sharply angled at the periphery, nearly flat on the underside

;

aperture oblique, subquadrate
;
peristome simple, the margins distant

;

colour a rich dark brown, shining below. Diameter g inch, height

-fg
inch.

Hab. Audaman Islands (Dr. Bungerford).

This species recalls the Pacific forms of the genus rather than the

Indian ones, its nearest ally being T. nigritella, which, however, is a

larger shell with the last whorl much broader. Type in the Natural

History Museum.

Helix colletti, sp. nov. (Plate XXIX. figs. 7, 8, 9.)

Shell openly umbilicate, orbiculato-depressed, rather thin ; spire

nearly flat ; whorls 5, the last obsoletely angulate at the periphery,

not descending, very prominently and coarsely striated obliquely ;

colour light fawn, with a dark band at the periphery ; aperture some-

what oblique. Innately suborbicular ; peristome simple, very slightly

reflexed, margins not joined. Diameter | inch, height | inch, widtli

of umbilicus 5 mill.

Hab. The Shan States, Upper Burma.
Examples of this species were collected for Dr. Hungerford by

Mr. Bosall, who accompanied Col. CoUett's expedition. It belongs

to the section Planispira, Beck, being allied to H. fallaciosa, the

sculpture is very similar to that of H. gobanzi. Type in the Natural

History Museum.

Helix shanica, sp. nov. (Plate XXIX. figs. 10, II, 12.)

Shell narrowly umbilicate, depressedly turbinate, rather solid
;

whorls 5, gradually increasing, rather convex, the last subangulate

at the periphery, slightly descending towards the mouth, all fur-

nished with a fine oblique striation, more prominent on the last

whorl ; colour a light fawn, darker at the apex of the shell and near

the mouth, a narrow dark band just above the periphery ; aperture

oblique, rotundately lunar ;
peristome slightly reflexed, dark fawn-

coloured, the margins distinct. Diameter j^inch, height f inch.

Hah. The Shan States, Upper Burma.
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Also collected for Dr. Hungerford by Mr. Boxall. Referable to

the section Planispira. Type in the Natural History Museum.

Ennea (Huttonella) seatoni, sp. nov. (Plate XXIX. figs.

15-19.)

Shell cylindric, whitish, narrowly rimate ; whorls 1 1 , convex,

sutures deep, very slightly decreasing in size upwards, the upper two
smooth, shining, the others finely but prominently ribbed, the last

expanded and free towards the aperture ; aperture oval, nearly ver-

tical; peristome thickened inwards, the columellar margin with a deep
circular incision extending to the suture of the penultimate whorl,

above this cavity the margin of the peristome runs back into the

interior of the aperture, forming a strongly developed lamella, opposite

which there are two obscure teeth on the inner part of the peristome

well within the aperture. Length f inch.

Hab. Teuasserim, limestone rocks east of the Mooley-it mountain
near the Siam frontier.

Only a single example was found when visiting this mountain
with Col. Seaton, the Conservator of Forests for the Tenasserim
provinces. Its nearest ally is Ennea cylindroidea, Stoliczka, which
is, however, a much smaller shell.

DESCEIPTION OF PLATE XXIX.

Figs. 1, 2, 3. Kanina siihcasior, p. 313.

4, 5, G. Trochomorpha subnigritella, p. 314.

7, 8, 9. Helix colletti, p. 314.

10, 11, 12. Helix shanica,\y.^\^.

13, 14. Macrochla/ni/s perini/miiiensLs, p. S13.

15, 16, 17, 18, 19. Ennea, (Huttonella) seato7ii, p. 315.

3. On the Fossil Remains of Species o£ the Family Giraffidee.

By Dr. C. J. Forsyth IVLijor'.

By far the most numerous remains met with in the fossiliferous

deposit of Samos explored by me in 1888 and 1889 appertain to

a new member of the family Giraffi !ae. The rich materials at my
command furnish satisfactory knowledge of this new form, and at

the same time suggest novel considerations concerning the various

forms already described.

Falconer and Cautley, in describing a fossil Giraffe discovered in

the Siwaliks, wrote as follows :
—"The Giraffe has hitherto been con-

fined to a single species, and has occupied an isolated position in the

order to which it belongs. It may be expected that, when the ossi-

ferous beds of Asia and Africa are better known, other intermediate

forms will be found, filling up the wide interval which now separates

the Giraffe from the antlered ruminants, its nearest allies in the order

according to Cuvier and Owen " '. This was written 47 years ago,

^ Communicated by the President.
^ H. Falconer and Capt. P. T. Oautley," On some Fossil Remains oi Anoplo-

therium and Giraffe, from the Sewalik Hills," Proc. Geol. Soc. Lend. no. 98,

1844.
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We shall consider on the present occasion how far the prediction

has been fulfilled, and see at the same time that the authors of the
* Fauna Antiqua Sivalensis' have themselves contributed to realize

their anticipation.

1. GiRAFFA.

First, as to the forms ascribed to the genus Girafa itself. There

is one species which for nearly 50 years has haunted palgeontological

papers, from which it is high time that it should disappear. This

is the Giraffa {Camelopardalis) biturigum, Duv., said to come from a

Tertiary deposit at Issoudun near Lyons \ Anyone who examines

with a little attention this supposed fossil, now preserved in the

Museum of the Jardin des Plantes, may perceive at once that we
have before us no fossil whatever, but the mandibular ramus of a

recent specimen of Giraffa camelopardalis. It was found at the

bottom of a dry well in the courtyard of a house belonging to a

chemist, and it seems to have found its way from the apothecary's

shop to the place where it was discovered, in order to render it more
valuable.

Besides this spurious fossil, half a dozen Tertiary forms have been

ascribed to the genus Giraffa. The family is beyond doubt ; but

though we cannot for the moment assign them to any other genus

than Giraffa, this reference ought, in my opinion, to be considered as

provisional. In Palteontology, even when we assign a generic name
to some form imperfectly represented, it is with the reserve, though

sometimes unexpressed, that more complete finds will modify the

original opinion.

The form which appears to have the best claims to rank as a

species of the genus Giraffa is the Giraffa sivalensis (Falc. & Cautl.),

with which we have been made more thoroughly acquainted by

Lydekker's description ^ founded both on teeth and bones, and lead-

ing to the conclusion that the Siwalik Giraffes were constructed on

the same plan as the living species. Even in this case I would not

be too positive as to the genus, the skull being unknown, and the

reference of the bones and teeth to one and the same form, though

very probable, not being beyond all doubt.

1 Duvernoy," Sur une machoire do girafe fossile decouverte a Issoudun (dep.

de rindre)," Notes communiquees a I'Acad. des Sciences, seauces du 15 mai et

du 27 novembre 1844 ; id. Ann. Se. Kat. 3<^ serie, t. i. p. 136, pi. 2 (1843). See

also on the same subject :

—

H. Falconer and P. T. Cautley, " On some Fossil Eemains of Anoplotheriian

and Giraflfe, from the Sewalik Hills," Proc. Geol. Soc. of London, no. 98, 1844,

postscript.—Blainville,' Osteographie,' Atlas, Genre Camelopardalis, pi. ii. {Caim-

lopardalis hituriguM).—Gervais, ' Zoologie et Paleontologie fran^.,' deux, ed.,

Paris, 1859, p. 142.—A. Gaudry, ' Comptes Rendus de I'Academie des Sciences,'

vol. xl. p. 802 ; seance du 26 liovembre, I860.—E. Owen. ' Palasontology,' 2nd
edit., Edinburgh, 1861, p. 409.—A. Gaudry, ' Aniuiaux fossiles et Geologie de

I'Attique,' Paris, 1862, pp. 249, 250.— L. Eiitimeyer, "Beitrage zu einer natiirl.

Gesehichte der Hirsche," Abh. d. schweiz. palaontol. Gesellsch. vol. viii. Erster

Theil, p. 73 (Ziirich, 1881).—K. Lydekker, Mem. Geol. Survey of India, ser. x.

Indian Tert. and Post-tert. Vertebr. vol. ii. pp. 102, 111 (Calcutta, 1884).
j(

= R. Lydekker, I. c. vol. ii. pp. 103, 112.
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The same remarks apply to the Giraffa attica (Gaud, et Lart.),

from Pikermi, the limb-bones of which, the only parts known,
approximate this form to the living species. Some molar teeth are

also doubtfully referred to it. Gaudry himself, who described the
remains, calls attention to the fact that, the cranium being unknown,
no definite determination is possible '.

Concernirg the Giraffa vetusta (Wagner), founded on an iucom-
plete maxillary from Pikermi -, and the Giraffa microdon (Koken)
from China, represented by a few molars \ nothing more can be said

than that the teeth are very GirafFe-like and closely ap{)roach those
ascribed to the Giraffa attica.

Lastly, the Giraffa parva ("Weithofer) from Pikermi ' has heen
pronounced of late by its describer^ to belong to a different genus,
which we shall have to consider later.

When the first remains of a large ruminant were brought to light

by my Greek workmen at Samos, I believed I had found the Hella-
dotherium, the large Giraffe-like ruminant discovered at Pikermi by
Gaudry. The subsequent discovery of several skulls, all of them
hornless, showed at once differences from Uelladotherium. Two
fiagments of the frontal, each bearing a horn implanted directly

above the roof of tiie orbit, were so different from what is known in

existing Giraffes, as well as in Antelopes and Bovines, that 1 was not
at the time able to classify them. The subsequent discovery, however,
of the posterior part of the skull belonging to one of the frontals at

once resolverl the enigma in quite an unexpected manner, indicating

a member of the Giraffidie provided with horns, but in every other
respect so closely identical with the hondess skulls just mentioned
that both must evidently be considered as belonging to the same
species, the hornless skulls douhtless representing the female sex.

This is what I have called Samotherium boissieri' . Later on was
found by me the nearly complete skull now in the British Museum,
shown of one-sixth the natural size in the accompanying figure

(p. 318).

' A. Gaudry,' Animaux foss. et Geol. deTAttique,' pp. 245-252.
^ A. Wagner, " Nachtrage zur Kenntniss der fossilen Huftbier-TJeberreste von

Pikermi," Sitzungsb. der k. bayer. Akademie d. Wissensch. pp. 78-82, fig, 1

(Jabrg. 1861, Bd. ii., Mimcben).—K. A. Weithofer, " Beitrage z. Kenntniss der
Fauna von Pikermi bei Atben, " Beitrage zur Palaontologie Oesterreieb-Un-
garns (Bd. vi.), Wien, 1888, p. 284, Taf. xvii. (viii.) figs. 1, 2.

^ E. Koken, " Fossile Saugethiere Chinas," Palaont. Abb. beraus^eg. von
Dames und Kayser, Bd. iii. Heft. 2, 1885, p. 61, Taf. iii. (viii.). figs. 13-15.

* A. Weithofer." Beitrage zur Kenntniss der Fauna von Pikermi bei Atben,''

{l.s. c.) pp. 281-285, Taf. xvi. (vii.)

' A. Eodler und K. A.Weithofer," Die Wiederkauer der Fauna von Maragha,"
Abdruck aus dem Ivii. Bande d. Denkschr. der matbem.-naturwiss. Classe der
kais. Akademie der Wissenscb. Wien, 1890, pp. 6, 10.

° Forsytb Major, " Sur un gisement d'ossements fossiles dans I'ile de Samos,
contemporains de lage de Pikermi, " Comptes rendus de I'Academie des Sciences,

Paris, seance du ol dec. 1888.
' Loc. cit.

Proc. Zool. Soc— 1891, No. XXII. 22
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The principal difference from the skull of the living Giraffe, besides

the absence of horns in a certain number of perfectly adult and even

partially aged specimens, consists in the position occupied by the

horns present in some other crania, these being placed, as already

stated, on the very roof of the orbits, whilst in the living animal we
see them, as is well known, far more backwards, viz. partly on the

parietal and partly on the frontal bones.

First, as to the hornless skulls. Take away the protuberances and

Fig. 1.

Samotherinw, hoissicri.

Side view of skull and mandible of male, one-sixth nat. size. Isle of Samos.

horns in a young skull of the Giraffe, and its affinity with the horn-

less skulls of Samotherium cannot be denied. In these last, as well

as in the horned specimens, the superior profile stretches nearly hori-

zontally from the upper part of the occiput towards the snout. The
roof of the orbits being made somewhat tumid by pneumatic cavities,

even in the hornless specimens, the region between them, occupied

in the Giraffe by the so-called unpaired horn, appears hollowed.

Another analogy of the superior profile, as well as of the up[)er con-

tour of the skull of Samotherium, is with the skull of the female

Elk, which last genus has been brought by Riitimeyer into close

relation with the Giraffe'.

' L. Riitimeyer, ' Eeitriige zu eincr naturliulicn Gescliichlc dcr Ilii'sclic," i.

pp, 58-72.
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As regards thehorna of Samotherium, I have to state au interesting

fact. Ill the skull of an aged specimen of Samotherium, just above

the orbits where the large horns are placed in the horned specimens,

there occur very small processes separated by a suture from the un-

derlying part of the frontal. It appears that we have before us the

same sort of processes as in the living Giraffe. On examination of

the large horned skull of the Sarnotherium, a sort of burr is visible on
the anterior and interior base of the horn- cores, which apparently

corresponds to the coalesced suture. The skull in which the small

processes appear above the orbits is evidently that of an aged female,

and I think the explanation to be given is that in aged individuals

of the female sex, male characters occasionally make their appearance.

Riitimeyer has recorded that in an aged female of the Giraffe a sort

of stalactitic crust, as he terms it, corresponding to the dermal median

process of the male, sometimes covers the medial " horn " \

I do not propose to enter here into any detail respecting the den-

tition and the limb-bones of the Samotherium. As to the first, it

suffices to remark that the teeth differ from those of the Giraffe only

in slight particulars. Whilst the limb-bones in their relative pro-

portions come nearer to what is the rule amongst Ruminants, the

few cervical vertebrae collected indicate that the Samotherium had a

far less elongated neck than the Giraffe.

In the British Museum is preserved a portion of the skull from the

ossiferous deposit of Maragha in Persia, which I have identified as

the Samotherium boissieri. A similar remark may be made iu re-

ference to some remains from the same deposits, nearly complete as

to the dentition, very imperfect as to the skull, lately described by
Rodler and Weithofer under the name of Alcicephalus neumauri '.

The skull being so incomplete, there still remains some doubt as to

its specific identification with Samotherium boissieri.

3. PALiEOTRAGUS.

A near ally of the Samotherium is a ruminant from Pikermi de-

scribed by Gaudry as an Antelope under the name of Palceotragus

rouenii^, RS a reference to the figure will at once show. Gaudry
entertains some doubts as to the systematic position of Palceotragus ;

he defines it :—" Ruminant qui a des cornes comme les antilopes,quoi-

qu'il differe de ces animaux par la plupart de ses caracteres "^
; and

farther on, " Si je considere ses cornes, je le classe aupres des antilopes,

mais je doute de ce rapprochement, qtiand je regarde ses molaires

semblables a celles des terfs et de la giiafe, son occipital qui rappelle

celui d'un ane, sa region parietale allongee et rectangulaire," etc."

Riitimeyer is less hesitating as to the place which Palceotragus

^ Eiitiineyer, I. c. p. 66, note.
^ Eodler und Weithofer, ' Die Wiederlsauer cler Fauna von Maraglia,' pp. 2-9,

Taf. i. fig. 1, Taf. ii., Taf. iii. figs. 1-fi, Taf. iv. figs. 1-4.

3 A. Gaudry, ' Animaux fossiles et Geol. de I'Attique,' pp. 264-267, pi. xlv.

' L. c. p. 264.
' L. 0. p. 267.

22*
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ought to occupy ; he says—" Am zutrefTendsten scheint Palteotrngus

iu heutiger Sprache characterisirt zu sein, wenn mau ihii als eine

Porrn von Aegoceros {Hippotragus) mit noch brachyodontem Gebiss

bezeichnen wiirde " \
The only resemblance with the Antelopes, and which seems to

have been the reason for assigning to PaUeotragus a place amongst

them, is the {)Ositioa of the horns. Even this character does not

quite agree; for I know no instance amongst Antelopesof the horns

Palesotraffus rotieni.

Side view of skull, one-8istli nat. size (aftei' Gaudry). Pikernii, Attica.

being separated by such a large iutervnl, owing to the enormous dila-

taiion of the skull between the orbits, in which character Palceo-

tragus agrees as well with the Giraffe as with Samotherimn ; and,

moreover, with the latter in the horizontal upper profile of the cra-

nium from the occiput to the snout. If it were not for the equine-

like constriction of the occiput of PalcBOtragus roveni, as described by

Gaudry, I should not have established a new genus for my Samos
remains, but should have united Samotherium with Palceotragus, so

very like are botli in every other respect.

A hornless skidl from Pikermi, described by Weithofer as Came-

lopardalis parva ', may turn oiit to be the female form of the Giraffoid

Palceotragus. Rodler and Weithofer have of late pronounced this

form to belong doubtless to their new genus Alcieephalus ^. This

last being synonymous with Samotherium, there is no great difference

in our respective opinions. The sknWoi Cumelopurdulis parvahemy:^

rather incomplete and especially wanting the occipital region, it

cannot for the present be decided whether its affinities are with

Samotherium or with Palceotragus.

^ L. Eiitinieyer," Die Binder der Tertiar Epoclie, nebst Vorstudien zu einer

natiirlichen Geschicbte der Antilopen," Abh. d. schweizer. paliiontol. Ges. vol.

iv., Zuric-h, 1877, p. 83.
- L. s. c.

^ Eodler and Weithofer, ' Die Wiederkiiuer der Fauna von Maraglia,' p. 10.



189!.] DR. C. J. FORSYTH MAJOR ON FOSSIL GIRAFFID.E. 321

4. SiVATHERiUM ; and 5. Hydaspitherium ',

As is well kaown, the Siwaliks have yielded the remains of Siva-

therium and Hydaspitherium, about the relations of which there has

been a good deal of discussion. I have to recall to mind that Dr.

Murie placed the Sivathere in a distinct family, as showing affinities,

in his opinion, with several distinct groups of ruminants, but being o!i

the whole most nearly allied to Autilocapra". These views as well

as those of Riitim.eyer have been opposed by Lydekker, who groups

the Sivathere and its allies (Hi/daspit/iei'ium and Bramatheriuni)

in the same family as the Giraffe, basing his opinion especially on the

similarity of the molar teeth, as well as on the transition in the bones

of the limbs and neck from Sivatherium to the Girafl'e, and on some
other characters of minor importance ".

I find it necessary to enter into some detail regarding the views

propounded by Riitimeyer ', who is most posiiive in his assertion as

to Hydaspitheriu7n, denying on the one hand that it has any relation

whatever with the Giraffe, and on the other hand insisting strongly on

its affinities with the Damalis group amongst the Antelopes. Tlie

lorm of the forehead, as well as the implantation of the horns,

according to Riitimeyer correspond most of all with Damalis and

Alcelaplius. The conformation of the oiciput is said to find its

nearest analogue in Alcelaphus and especially in A, tora. On the

whole the structure of the cranium oi' ILidaspitherium is characteriz'd

as an abbreviation of the Damalis skull.

Even if we admit that in Hifdaspithemim the parietal region be as

narrow and as much displaced backwards as in some members of the

Damalis group (D. tora, caama, &c.), there would be no sufficient

grounds for referring it to these Antelopes, as this same extreme con-

formation is found not only in the skulls of some species of Damalis,

but is characteristic besides of Connochcetes, of several Bovines, and
even of male adult skulls of some Ovincs, such as Ovis argati,

O.polii, and O. nakoor. There is a fossil form, too, found inSamos,

Criotherium, in which the parietal region is also reduced to a very

the narrow zone, behind and under the horn-cores ; the distinctness,

however, of this form from Damalis can be at once determined.

Moreover, the comparison of the Hydaspitherium skull v\ith those

of the Dam,alis seems to me unjustifiable for other reasons. Riili-

meyer starts from the assumption that the parietal region begins in the

Hydaspitherium, as is generally the case in Ruminants, nearly behind

the horn-cores—in other words, that the horn-cores are limited to the

1 I am obliged to postpone my remarks on Braynaikerium, having not yet

had the opportunity of examining the skull from Perim Island which is pre-

served in the Museum of the Royal College of Surgeons.
^ G-eol. Mag. Tol. yiii. 1871, pis. xii. & xiii.—The original memoir on Siva-

therium is by Falconer aud Cautley :
" Sivatherium giyantcum, a new fossil

ruminant genus, from the valley of Murkunda, in the Sewalik branch of the

Subhimalayan Mountains," Asiatic Researches, vol. xix. 1S3G, p. 1.

' R. Lydekker, I. c. vol. ii. pp. 118-142.
* L. Riitimeyer, ' Beitriige zu einer natiirliehen Geschichte der Hirsche,' i.

pp. 79-84.
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frontalia. It is, however, a well-known fact that in the Giraffe the

parietals participate also in the conformation of the horns. In the

skull of a very young Giraffe, such as that which is to be seen in the

remarkably instructive exhibition in the Hall of the British Museum,
it is evident that the pair of horns are not formed alone by the bi)ny

processes which are situated partly on the frontals and to a large

extent on the adjacent parietal region, but that those bones themselves

are thrust up, the parietals still more than the frontal>. It is not

possible to demonstrate with certainty the coronal suture in the cast

of the Hydaspitheriiim skull \ But its comparison with a young
Giraffe, and with the so-called skull of Ilelladotherium from the

Siwaliks, which is placed by Riitimeyer himself amongst the Giraf-

fidre -, is strongly suggestive that in all three the parietal region has

about the same extension and continues in the same direction as the

frontal region. The horns of Ili/daspitkerium, in my opinion, thus

occupy the same position as in the Giraffe—that is to say, on the

parietal as well as ou the frontal bones, only extending much more
forwards than in theiiving genus.

In spite of the enormous elevation of the bones which form the

brain-case, this last in Hydaspitlieriuni is not much shorter than in

the hornless skull of the Siwaliks.

Similarly I am inclined to believe that in Sivatlierium the parie-

tals also take part in the horizontal covering of the skidl, so that

the analogy with the Gnu and the Boviiies, advocated by Riitimeyer ^,

is not justified. Tbe posterior antler-like pair of horns, according

to my view, evidently arises from the parietals. The anterior pair

occupies the same position as the horns of Samotheriinn, the homo-
logy with which is completed by the important fact that we can

trace a suture between the anterior processes of Sivatherium and
their supporting frontals.

The supposition as to the extension of the parietalia in >S^2ra^7ten«>M

and Hydaspitlierium CAXi be definitely proved only when we are al)le

to trace the coronal suture ; but even it Riitimeyer's improbahle view

as to the position of the parietalia « ere right, tliere would not be, for

the reasons given, sufficient grounds for uniting these fossils with

some of the Antelopes.

Be that as it may, the present exposition of facts corroborates

Lydekker's view that Sivatherium and Hydaspitherium are nearly

akin to the Giraffe^.

'^ Lydekker was unable to trace the coronal suture in tJie original. He says

in the description of the skull of Hydaspitlieriurn mcgaccphalnm in (juestion

(Indian Tertiary and Post-Tertiary Vertebrata, vol. i. 1880, p. 163):—" Above
the occipital crest the common base of the horn-cores rises almost vertically,

somewhat after the manner of the intercoronal ridge of tlie oxen. It is impos-
sible to say bow much of this portion of the cranium is formed by the parietals

and how much by the frontals, but I am inclined to think that in the middle
line the parietals formed a very narrow strip as in the true oxen."

- L. c. pp. 74-78.
^ L. Rutimeyer, ' Beitrage zu euisr natiirlichen Geschiehte der Hirsche,' i.

pp. 80-81.
^ As to J'is/iMutkcrium, from tlie Siwaliks, described by Lydekker, I have no

new observations of my own to oiler, but I completely share Lydekker's views as
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6. Helladotherium.

What I have to remark about the so-cailed Helladotherium sup-

ports the views above stated. As to the systematic position of

Hellailotherium duvernoyi. Gaud., from Piiiermi \ Ri'itimeyer agrees

with Gandry and Lydekker, that we have to do with a form related

to tlie Giraffe".

With the Helladotherium of Pikermi Gaiidry united a hornless

skull from the Siwaliks, which had been originally considered by

Falconer as a female Sivatlierium '
: Gaudry adds that Falconer him-

self inchnes towards this opinion \ The French author confines

himself to pointing out a few differences between the Pikermi and the

Siwalik form which, in fact, as Lydekker remarks, would not be

sufficient to justify a specific distinction of the two specimens. We
have a nearly complete description of the Indian skull by Riitimeyer \
not from the original, but from the drawing in the ' Fauna Antiqua

Sivalensis.' E-iitimeyer also unites the two specimens. The rather

important differences between the two skulls he ascribes partly to

the artist of the French plates, partly to the deformation of the

Pikermi skull by crushing. I have been able to convince myself from

an examination of the original Pikermi skull in Paris that the draw-

ing is correct, and that the deformation is no more than Gaudry

himself admitted (" un pen comprime de haut en bas") ; so that the

remarkable elongation of the parietal region of the Pikermi skull,

which presents difficulties to Riitimeyer, is perfectly natural. As may
be seen from the accompanying sketches of the Jlelladotherium from

Pikermi (fig. 3, p. 324) and the so-calied Helladotlierium. from the

Siwahks (fig. 4 B, p. 325) the superior profile in the crania is remark-

ably different. Ttie region above and behind the orbits is slightly

hollowed in the Greek Helladothenum, whilst in the Siwalik skull a

convexity is visible in the same position. As appears from the upper

view of the Siwalik skull (fig. 4 A,- p. 325), the highest point of the

elevation in question would correspond to the hinder extremity of the

nasals. Such -being the case according to the drawing, the nasals

would have extended backwards beyond the orbits, an arrangement

unknown among Ruminants. A close examination of the original

specimen shows, however, that this cannot be. As the cranial root

has been removed in this place, we see clearly that here are pneumatic

expressed in the summary of the chapter devoted to this genus. " Whether t;lieso

remains belong to one or to sevei'al species or genera, they unmistakably indicate

a connecting link (or links) between the Sivathere and the Giraffe winch so

effectually bridges over the gap hitherto existing between these animals, as to do

away witli all family distinction between the two." (Indian Tertiary and Post-

Tertiary Vertebrata, vol. ii. p. 116.)
1 A. Gaudry, ' Animaux fossiles et Geologic de I'Attique,' pp. 252-264,

pis. xli.-xliv.

^ L. Riitimeyer, 'Beitrage zueinernatiirl. GeschichtederHirsche,' i. pp. 74-78.

^ A description of the Plates in the ' Fauna Antiqua Sivalensis,' Supplemen-

tary Plate A. figs. 1-1 c (H. Falconer, Palseoutological Memoirs and Notes,

1868, vol. i. p. 538).
•' L. e. p. 200. ' I', c. pp. 75-78.
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cavities filled with matrix exactly the same as those beneath the so-

called impaired horn of the Giraffe. So that what in the figure

appears as the posterior half of the nasals is in reality situated in the
frontal region behind the nasals. "We have thus here the homologue
of the median protuberance of the Giraffe.

The postorbital portion in the Sivvalik hornless skull is a little more
elongated than in Sivatherium and Hydaspitherium, and would have
exactly the form of Hydaspitherium if the horns of this genus were
removed ; in the hornless skull the superior profile is nearly hori-
zontal.

In the Helladotherium from Pikermi the parietal region is more
elongated still, as has been already stated. Gaudry describes on its

middle a feeble elevation of 2 cm. by 8 cm. in length, adding that
it corresponds perhaps to a sort of horn or central pyramid. The
examination of the original preserved in the Paris Museum showed
me that we have in reality two crests, as is visible too in the side

view, diverging a little forwards and circumscribing a sort of elevated
plateau, which in front is about 1 decim. broad, at the back 75 millim.

Hellaclotherium duvernoyi.

Side view of skull, one-sixth nat. size (after Gaudry). Pikermi, Attica.

In front of these the profile runs nearly horizontal as in Snmotherium,
and very different from the proclivous direction in the Siwalik skull,

which besides is much higher in this part.

The orbits in both skulls are relatively small as in Sivatherium
and Hydaspitherium ; in the Helladotherium from Pikermi they
are situated farther back.

There are several other differences between the two skulls which
for the present purpose may be omitted. On the whole my conclu-

sion is that, apart from a general likeness, they are so different from
each other, that far from belonging to the same species they must
even be ascribed to different genera. The Siwalik skull, except its

being hornless, approaches so near to the horned forms of the Siwaliks

just mentioned, but especially to Hydaspitherium, that I think the
original view of Falconer, which later on was shared by Murie, is not

so far from the truth as has been since supposed. Falconer con-
sidered it to be the female of Sivatherium, the only one of the three
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allied horned forms (SivatJierium, Hydaspitherium, Bramatlierium)

then known. The Sivatherium having somewhat different molars,

whilst the teeth oi Hijdaspitlierium, according to Lydekker, are not to

be distinguished from those of the so-called Helladotherium from the

Siwaliks, whilst, besides, the configuration of the skull approaches

more to Hydaspitherium, I think that we have before us the female

skull of a genus of which the male form cannot have differed much
from the form presented by Hydaspitherium megacephaJum, Lyd.

Sivatherium giganteum (female).

Upper Tiew (A) and side view (B) of skull, one-sixth nat. si2e (after

Falconer and Cautleyj. Siwalik Hills, India.

I wish to be far less positive as to the sex of the Helladotherium

skull from Pikermi. Having before us in the Pikermi fossil a geo-

logically older form, the development of horn-like appendages even

in the male may not have advanced beyond the stage shown in tlie

specimen figured by Gaudry.
At any rate we cannot be surprised at the general likeness of the
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two forms. The female skulls being more or less in all mammals.,

but especially in Ruminants, more conservative than the s^knlls of
males, the resemblance of the Siwalik skull to a more generalized

type, as represented by the Helladotherium skull of Pikermi, is not

more than we might have anticipated.

June 2, 1891.

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of May 1891 :

—

The registered additions to the Society's Menagerie during the

month of May 1891 were 163 in number. Of these, 96 were
acquired by presentation, 41 by purchase, 4 by exchange, lU were

born in the Gardens, and 12 were received on deposit. The total

number of departures during the same period, by death and removals,

was 89.

Amongst the former special attention may be called to the

following :

—

1. A female Water-buck Antelope {Cobus ellipsiprymnus) from
British East Africa, presented by George L. Mackenzie, Esq., F.Z.S.

This is a very acceptable arrival, as making a pair with the male of

the same Antelope presented by Mr. Mackenzie in November last

(see P. Z. S. 1890, p. 589).

2. Three Blanford's Rats {Mvs blanfordi) from the Shevaroy
Hills, Madras, presented by Mr. W. L. Sclater, F.Z.S., Deputy
Superintendent of the Indian Museum, Calcutta. This species is new
to the Collection.

Mr. Sclater made some remarks on animals which he had noticed

during a recent visit to the Zoological Gardens of Paris, Ghent,
Antwerp, Rotterdam, Amsterdam, and The Hague.

In the Jardiu d'Acclimatation at Paris the colony of breeding
Penguins, which Mr. Sclater had also inspected in the summer of

1890, was of special interest to the ornithologist. Twentv-two
examples of the Biack-footed Penguin {Spheniscus demersvs) were
kept in an open wire enclosure. Many of these had paired and
nested in some wooden dog-kennels which had been placed in the

enclosure. Last year five birds had been bred, and only one of

these had been lost.

Of the three Sea-Lions living in the Jardin d'Acclimatation, one
adult male appeared to be referable to Otaria stelleri and not to

O. gillespii, the species usually brought from the Pacific coast of

America, from which it seemed to be distinguishable externally by
the sudden elevation of the front part of the cranium. But this

determination would require confirmation after the death of tiie

speciiuen.

A remarkable hvbrid Pheasant in this Garden was said to have
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been produced by a male Lophophorus impeyanus and a female

Euplocamus albocristatus.

The Menagerie in the Jardin des Plantes was fortunate in still

having a male example of the Black African Rhinoceros {Rhinoceros

bicornis), received about ten years ago.

From the Antwerp Gardens Mr. Sclater had succeeded in obtaining

a few interesting birds for the Society's collection. Amongst these

were two small Hornbills {Toccus erythrorhynchus) and two African

Spoonbills (P/tf<a/ea «/6a), the latter being new to the Society's series.

In the Zoological Gardens of Rotterdam two interesting Antelopes

had lately been received from the Congo : these were a female of

Tragelaphus grains and a male Cephalophus dorsalis. The colony

of wild Herons adjoining the large covered aviary in which the

Night-Herons bred (see P. Z. S. 1889, p. 219) was still flourishing

and consisted this year of twenty-eiglit ))airs.

The Gardens of the Royal Zoological Society of Amsterdam (since

the death of the late Mr. Westerman under the direction of Dr.

C. Kerbert) had been next visited and many objects of interest had

been noted. Amongst these were a pair of the Elk {Alces machlis),

born in the Gardens on the 13th of June, 1890, a pair of the Bantang
Ox of the Suuda Island {Bos banteng), and a female example of

the Sassabey Antelope {Damalis lunata). The herd of the graceful

Antelope {Tragelaphus gratus) (see above p. 213) now consisted of

a male, two females, and two young ones lately born.

In the small Zoological Garden at the Hague, Mr. Sclater had
noticed an example of a beautiful species of Ground-Pigeon,

Phlegcenas tristigmata, (see Ibis, 1865, pi. ix.), of Celebes, which he

had never seed before alive.

A drawing, sent to England by Professor E. C. Stirling of the

University of Adelaide, M.D. and a Corresponding Member of the

Society, was exhibited. This, being the first received in Europe,

represented the remarkable Australian mammal which that gentleman

had now called Notoryctes typhlops, having described it without a

name in ' Nature ' (vol. xxxviii. p. 588) of the 18th of October,

1888, in the following terms :

—

"The total length is 13 cm., inclusive of the tail, which is 2 cm.
long. The head, relatively shorter than in Chrysochloris, has a

rounded muzzle, the dorsal surface of which is covered by a horny

shield. Nostrils transversely sHt-like. No eyes visible, the skin

passins uninterruptedly over the ocular region ; but on reflecting

the skin on one s^ide of the face a small circular pigment-spot is

visible in the position of the eye. No apparent bony orbit. Tongue
fleshy, broad at the base, and tapering to a blunt point. No ex-

ternal ears, but the ear-openings distinct, 1 mm. wide, and covered

over with fur,

"The fore limbs are short, resembling somewhat those of a Mole
;

but the manus is folded, so that the large nails of the fourth and

fifth digiti only are visible in the natural position of the limbs. Of
these nails the fourth is 15 mm. long and of a uniform width of
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4 mm., enJing very bluntly ; the fifth is very slightly shorter thau

the fourth, broad at the base (8 mm.), tapering rapidly to a blunt

point, the two together forming an outline rather like that of a

goose-mussel (Lepas). The nails of the third, second, and first

digits, very much smaller, form a series gradually diminishing iu

size in the order named, and constitute a second row on the inside

of the fourth and fifth, by which, as stated, they are completely

concealed from view. What corresponds to the palm is the cleft

between the two rows of digits.

" The hind limbs are also short, with the soles turned outwards.

Outline of Notoryctes typJilops.

What appears to be the fifth (anterior) digit is very short, with a

short, broad, and strong nail ; the fourth is armed with a long

(7 mm.), narrow, curved, and sharp claw; while the claws of the

third, second, and first are broad, flat, rounded at their points, and

joined together by a membrane which extends nearly to their points.

On the sole there is a hard, elongated, horny tubercle crossing it

transversely.

"The tail 2 cm. long, and 5 mm. wide at the insertion, tapers to

3 mm. and terminates in a knob-like tip.

"About 15 mm. in front of the vent (? cloaca) there is a pouch in

the integument about 4 mm. wide, with the opening directed back-

wards and having a depth in a forward direction of from 4-5 mm.
The surface of this pouch is devoid of hair, but the bare area is

surrounded by thick fawn-coloured fur, with a slightly reddish tint;

it is possible, however, that this reddish tint is due wholly or in

part to some ferruginous-looking sand which is much mixed up
with the fur. The body generally, with the exception of the lower

two-thirds of the tail, which is bare, is covered with fur of a rather

lighter tint.

" With regard to the internal parts, it is unfortunate that the

specimen came to us completely eviscerated and in a bad state of

preservation generally ; but in a small part of the lower bowel which
was left, remains of ants were found. The bowel terminates at a

wide vent (? cloaca), and I can find no trace of a separate genital

aperture, nor of such openings into the supposed cloaca. I have
not yet had time to examine with minuteness the skeleton, which
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unfortunately is also considerably damaged, especially about the

occipital region ; but from a cursory exaniination of the recently

skinned body, I can note the following points with, I believe,

accuracy :

—

" Cranium relatively large, no bony orbits ; zygomatic arches pre-

sent ; well-developed shoulder-girdles with slender clavicles, pectoral

muscles large
;
pelvis large and strong, with a rather wide symphysis

pubis, but no epipubic bones, either actual or rudimentary ; ribs 14 ;

angle of lower jaw markedly inflected.

" The teeth are peculiar, and require a more extended description

than I can give at present, but the formula appears to be:

—

" This, however, may require some moditication, as just posterior

and external to the premolar (or first molar) of the right ramus of

the mandible there is a small rudimentary conical tooth, which is

not to be found on the opposite side, nor at corresponding positions

in the maxilla."

Portions of a letter since addressed by Professor Stirling, on 29th

of October, 1890, to Professor Newton were also read as follows:

—

" .... As to the new beast. ... I am very sorry that various

causes .... have prevented my working it out .... It turns out not

to be a Monotreme, but a Marsupial, with Mole-like configuration.

The marsupial bones are exceedingly small nodules and escaped my
notice at first. Four or five of the cervical vertebrae are fused, and

there is a keeled sternum, an enormously thick and short first rib,

which serves the purpose of buttressing the sternum in lieu of cora-

coids; a bird-like pelvis, with theischia abutting on the spinal column ;

penis in the urogenital canal, and testes external in front of the penis
;

eyes mere pigment-spots underneath the skin and temporalis muscle.

Altogether it is a curious beast .... the Mole-type of Marsupials.

It has a remarkable habit of burrowing for long distances in the

sand, and with great rapidity .... I have four specimens, but only

one in good preservation, which is not to be wondered at when I say

that they came 1500 miles wrapped up in a kerosined rag, and I

have not been able to get any more .... This is the whole story

and I regret the delay .... While I am working it out I should like

to keep all the specimens I have, as, with one exception, they are

not good alike in the soft parts, and I shall want them to supplement

each other."

In a later letter from Prof. Stirling, dated 29th March, 1891, he in-

formed the same correspondent that he was then about to cross the

Australian continent from Port Darwin to Adelaide, where he ex-

pected to arrive about the present time, hoping to travel through the

portion of the country inhabited by Notoryctes, and to obtain from

the natives some more specimens, though he was careful to say that
•' they are not common " there. The full description of this form

had, it was understood, already appeared in the ' Transactions of the

Royal Society of South Australia,' though no copy of it had yet

reached England.
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The Secretary exhiliiteJ on behalf of Mr. F. E. Blaauw, C.M.Z.S.,

specimens of some Long-tailed Tits shot by him last year in Holland

and belonging to the museum of the Royal Zoological Society

" Natura Artis Magistra." They had been sent to this country for

the purpose of ascertaining whether they belonged to the British

form Acredula rosea or the white-headed Continental form A. cau-

data (see Dresser's 'Birds of Europe,' vol. iii. pp. 63-67). There

could be no doubt that these birds belonged rather to the British

form with striped head ; but Mr. Blaauw stated tliat the white-headed

form was also met with in Holland, and that he had occasionally

observed examples of the two forms paired together.

Mr, Frank Finn, B.A., exhibited a male hybrid between the

Chilian Pintail {Bafila spinicuuda) d and Summer Duck {J<:.v

sponsa) $ , bred in the Gardens, and pointed out that it differed

from both parents, though it was to a certain extent intermediate.

The following papers were read :

—

1. On the Land and Freshwater Shells of Perak.

By O. F. von Moellendorff, Ph.D.

[Eeceived April 15, 1891.]

(I^late XXX.)

Since the pubhcation of my paper on the Land-Shells of Perak

(Journ. As. Soc. Beng. Iv. pt. ii, no. 4, 1886), Dr. R. Hungerford

lias been kind enough to supply me with some more materials from

that hitherto very imperfectly known region. Mr. J. de Morgan,

who collected in Perak in 1884, published descriptions of some new

species in ' Le Naturaliste ' (vii. 1885, no. 9, pp. 68-70), and gave a

more extensive memoir on the conchological fauna of the Malacca

peninsula in the Bulletin Soc. Zool. de France (x., 1885), with figures

of his novelties. This latter work I did not know of when I wrote

the above-mentioned paper, and the study of it now enables me to

rectify some of my former classifications, and at the same time to

correct a number of errors contained in de Morgan's work. I think

it therefore advisable to give now a revised catalogue of all the

Land and Freshwater Shells at present known from Perak, with

descriptions of some further new species.

Fam. SxREPTAXIDiE.

1. Streptaxis plussensis, de Morgan.

Streptaxis plussensis, de Morgan, Le Nat. 1885, p. 68 ; Bull.

Soc. Zool. Fr. X. 1885, p. 23, t. i. fig. 1.

Mt. Tchehel, Pluss valley {de Morgan).

A good new species, somewhat related to 5. lemyrei, Morel., from

(/ambodia.

Dr. Hungerford obtained at Bukit Pondong a few specimens o
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a small white Patula-\\ke shell, which from its fine and regular

striation, the silky aspect, and the inner varices must be an im-
mature Streptaxis, but not identical with the above species. It has
a diameter of only 3 mm. and shows already 5y whorls.

2. ENNEA(T\IlCROSTROPHIA)PERAKENSIS,Godw.-AuSt,& G. Ncv.
(Plate XXX. figs. 1, la.)

Ennea peraTcensis, Godw.-Aust. & G. Nevill, P. Z. S. 1879, p. 735,
t. lix. fig. 2 (juv.) ; V, Molldff. J. As. Soc. Bang. Iv. 1886, p. 300

;

Ancey, Bull. Soc. Mai. Fr. v. 1888, p. 341.

Bukit Pondong {Hungerford).
In the remarks on the name of the subgenus to which this

species belongs, I have committed the error of writing Martensia,

Nevill, instead of Nevillia, Martens. Tbe latter name has been
given by Prof, von Martens to a group of Mascarene Enueas (Beitr.

Faun. Maur. 1880), but it was preoccupied by H. Adams (P. Z. S.

18fj8, p. 289) for a genus of the Rissoidae. The group, which
comprises a number of Indian, Chinese, and Mascarene species,

I have renamed Microstrophia (Jahrb. deutsch. malakoz. Ges. xiv.

1887, p. 22). The Perak species is closely allied to E. stenopylis,

Bens.

3. Ennea (Microstrophia) hungerfordiana, v. MolldfiT.

(Plate XXX. figs. 2, 2 a.)

Ennea hungerfordiana, v. Molldff. 1. c. p. 301.

Bukit Pondong (Hungerford).

4. Ennea (Microstrophia) subcylindrica, v. Molldff.

(Plate XXX. fig. 3.)

T. nnguste perforata, fere cylindracea, albido-hyalina; spira

superne conoideo-convexa, apice ohtuso, turn cylindracea. Anfr.

7, convexiusculi, costidis verticalihus subdistantibus—36 in

anfractu penultimo—regidariter sculpti, ultimus angustior, basi

subcompressus, paullum ascendens. Apertura verticalis, rotun-

dato-tetragona ; peristoma latiuscule expansum, dlbo-calloaum,

superne continuum, subsolutum, sinuatum, margo dexter ad in-

sertionem subito attenuatus. Lamella parietalis valida, longe

intrans.

AH. 275, diam. 1 mm.
Hob. ad Bukit Pondong leg. cl. R. Hungerford.

Fam. ViTRiNiDiE.

5. VlTRINA NTJCLEATA, Stol.

Vitrina nucleata, Stol. J. As. Soc. Beng. xlii. 1873, p. 23, t. i.

fig. 12, t. ii. figs. 4-6.

Helicarion nucleatus, Tryon,. Man. Pulm. i. p. 177, t. 41.

figs. 49-51.

Bukit Pondong (Hungerford) ; Penang (Stoliczka).

Tryon places this species in Helicarion, whilst Stoliczka distinctly

states it to be a Vitrina.
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6. ? ViTRiNOPsis DOUviLLEi, de MoTg.

Gaeotis douvillei, de Morgan, Bull. p. 40, t. iv. fig. 9.

Mt. Tchabang {de Morgan).

The figure of the animal shows no trace of a mucous pore, so

that the species cannot be a Parmarion or Girasia. In Gaeotis

{=PelteUa) the mantle coders the shell entirely ; besides, the

occurrence of a West-Indian and South-American genus on the

Malay Peninsula would be inconsistent with all our experience of

the distribution of land-shells. I believe that this interesting dis-

covery of de Morgan will prove to be a Vitrinopsis, hitherto not

found outside the Philippine Islands. The shell agrees perfectly

with the Philippine species, and the figure of the animal, at least,

does not oppose this classification.

Fam. NaniniDjE.

7. Helicarion lowi, de Morgan.

Helicarion lowi, de Morg. Bull. p. 25, t. 1. fig. 3.

Mt. Kerbou, 2200 metres altitude {de Morgan).

A fine large species, of 32 mm. diameter.

8. Macrochlamys stephoides, Stol.

Helix {JIacrochlamys) stephoides, Stol. J. As. Soc. Beng. xlii.

1873, p. 17, t. i. fig. 9, t. ii. figs. 19, 20.

Macrochlamys stephoides, de Morgan, Bull. p. 27.

Kinta valley (rfe Morgan) ; Penang {Stoliczka).

9. Macrochlamys hatchongi, de Morgan.

Macrochlamys hatchongi, de Morg. Bull. p. 28, t. i. fig. 6.

Between Lahat and Ipoh, Kinta valley {de Morgan).

10. Macrochlamys jousoufi, de Morgan.

Macrochlamys jousoiiji, de Morg. 1. c. p. 29, t. i. fig, 7.

Ipoh, Kinta valley {de Morgan).
This and the preceding Macrochlamys seem to be varieties of

one and the same species, closely allied to M. kumahensis, Theob. &
Stol., from Aracan.

11. Macrochlamys bartom, de Morgan.

Macrochlamys bartoni, de Morg. 1. c. p. 30, t. 1. fig. 8.

IVlt. Tchora, Kinta valley {de Morgan).

Somewhat like M. consepta, Bens., in outline, but very much
smaller and less striated.

12. EUPLECTA BIJUGA, Stol.

Rotula bijuga, Stol. J. As. Soc. Beng. xlii. 1873, p. 14, t. i.

figs. 4-7, t. V. figs. 16-18; Tryon, Man. Pulm. ii. p. 22, t. iv.

figs. 56-59.

Rotularia bijuga, de Morgan, Bull. p. 30.

£uplecta bijuga, v. MoUdff. 1. c. p. 302.

Bukit Pondong {Townsend, Httngerfurd) ; Penang {StoliczJat).
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13. EuPLECT.*. PATANiENSis, de Morgan.

Macrochlamys pataniensis, de Morgan, Ball. p. 28, t. i. fig. .5.

Rhaman, Patani {de Morgan).
Certainly of the same group as the last species, and, so far as can

be judged from the figure, not very different from E. anceps, Gld.,

Teuasserim.

1-1. SiTALA CARINIFERA, Stoliczka.

Sitala carinifera, Stoliczka, J. As. Soc. Beng. xlii. 1873, p. 16,

t. i. fig. 8; Godw.-Aust. Land & Freshw. Moll. Ind. ii. 1882,

p. 3.5 ; V. Molldff. 1. c. p. 302 ; Tryon, Man. Pulm. ii. p. .54, t. xxv.

fig. 16.

Bukit Pondong {Hungerford)\ Penang (Stoliczka).

15. Kaliella perakensis (G. Nerill).

Kaliella perakensis, Godwin-Austen, 1. c. i. 1882, p. 8, t. ii.

fig. 7 ; Trvon, Man. Pulm. ii. p. 61, t. xxvi. fig. 59.

Perak {Towiisend) ; Bukit Pondong (Hunyerford).

16. Microcystina townsendiana, G. Nev. & Godw.-Aust.

Microcystina toiOnsendiana, G. Nevill & Godw.-Aust. P. Z. S.

1879, p. 736, t. lix. fig. 1 ; v. Molldff. 1. c. p. 302.

Nanina {Microcystis) tovOnsendiana, Tryon, Man. Pulm. ii. p. 120,

t. 40. figs. 49-51.

Bukit Pondong (Townsend, Hungerford).

17. Lamprocystis malayana, v. Molldff. (Plate XXX. figs. 4-
Ab.)

T. semiobtecte perforata, depressa, tenuis, subpellucida, corneo-

lutescens, nitens ; spira humilis, depresse conica, npice obtuso.

Anfr. 5, levissime convexiusculi, sutura appressa submarginatn

disjuncti, lente accrescentes, tenuissime striatuli, nltiniiis busi

convexus. Apertura parum obliqua, rotundato-elliptica valde

excisa ; peristoma simplex, ncutum, margine columellari superne

breviter rejlexo, subcalloso.

Diam. max. 3*66, alt. 2 mm.
Hab. ad Bukit Pondong leg, cl. R. Hungerford.

Allied to L. molecula, Bens., from Burmah, but smaller and much
flatter.

18. Lamprocystis conulina, v. Molldff. (Plate XXX. figs. .5-

bb.)

T. anguste perforata, depresse globoso-conico, tenuis, pellucida,

nitens, corneo-jlavescens ; spira cunoidea, lateribus subcunvexis.

Anfr. 4g, sat convexi, sutura impressu discreti, microscopice

striatuli, ultimus basi inflatus. Apertura sat obliqua, exciso-

subcircularis ; peristoma simplex, aciitum, margine columellari

brevissime refiexo.

Diam. max. 1'66, alt. 1'25 mm,
Hab. ad Bukit Pondong leg. cl. R. Hungerford.

Proc. Zool. Soc— 1891, No. XXIII. 23
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19. Hemiplecta striata, Gray, var. leechi, de Morg.

Hemiplecta leechi, de Morgan, Bull. p. 31, t. i. fig. 9.

Abundant all over Perak (de Morgan).

The author compares his form with H. crossei and H. weinkavffiana ;

I think, however, that it will prove to be a variety of the common
species of Singapore and the Straits generally, Nanina striata, Gray,

or Helix naninoides, Benson.

20. Hemiplecta sakaya, de Morg.

Oxt/fes sakaya, de Morg. Bull. p. 32, t. ii. fig. 1.

Mt. Kerbou, 1200 metres altitude.

Allied to S. cymatium, Bens., of which it is perhaps a variety.

The specimen collected by Dr. Hungerford and mentioned by me
{I. c. p. 302) as H. cymatium, probably belongs to this form.

21. Rhysota sp. aS. pluto, Pfr.

Cf. v. Mcilldff. 1. c. p. 302.

Perak {Hungerford).

22. Ariophanta kintana, de Morgan.

Ariophanta kintana, de Morg. Bull. p. 33, t. ii. fig. 2.

Kiuta district {de Morgan).
This was probably mentioned by Nevill (Handl. Moll. lud. Mus.

1878, p. 20) as Ariophanta, n. sp. (prox. A. interruptce), from Qualla

Kangsa, Perak.

Ariophanta lahatensis, de Morgan, Bull. p. 34, t. ii. fig. 4, be-

tween Lahat and Ipoh, Kinta valley, seems to be based on an

immature specimen, which might very well be the young of the

present species.

Fam. Trochomorphid^.

23. Trochomorpha timorensis, v. Mart.

Trochomorpha timorensis, de Morgan, Bull. p. 35.

Mt. Tchora, Kinta valley {de Morgan) ; Penang {Stoliczka).

Helix swettenhami, de Morgan, Le Naturaliste, 1885, p. 68, and
H. thieroti, de Morgan, ibid. p. 68, both belonging to either Trocho-

morpha or else Plectotropis, do not appear in his second memoir. The
latter species probably is the one now mentioned as T. timorensis.

Fam. Helicid^.

24. SAisuMA perakensis, Crossc.

Geotrochus perakensis, Crosse, J. de Conch, xxvii. 18/9, p. 199,

t. viii. fig. 4 ; de Morgan, Bull. p. 38.

Helix perakensis, v. Mblldif. I. c. p. 303.

Perak {Townsend) ; Kinta valley {de Morgan).
Most decidedly not a Geotrochus, but one of the conical Fruticicola-

like shells, for which Adams created the subgenus Salsuma {:=Fruti-

ootrochus, Kob.). This gronp is widely spread over Eastern Asia,
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from Japan, China, the Mnlay Peninsula, to tlie Piiilippine Islsncia

and the Malay Archipelago.

25. ? Helix bouryi, de Morgan.

Helix bouryi, de Morg. Bull. p. 35, t. ii. fig. 3 (Petusia).

Mt. Tchora, Kinta valley.

The author classes this small snail, 3 mm. in diameter and height,

as a Petasia. I should have thought it to be a form of Naninidfe,

if the peristome were not described as slightly retlexed. It will

prove to be a Satsuma.

2(j. Chloritis penangensis, Stol.

Trachia penangensis, Stoliczka, J. As. Soc Bimg. xlii. 1873, t. iii.

figs. 1, 18-20.

Fruticicola penangensis, de Morgan, Bull. p. 3G.

Bukit Tondoug (Huncferford); all over Perak (ile Morgan);
Penang {Stoliczka).

27. Chloritis malayana, v. Molldff. (Plate XXX. figs. C),

6 a.)

Helix (Trachia) malayana, v. Molldff. 1. c. p. 30.3,—an

= Planispira breiiiseta, Crosse, J. de Coach, xix. 1870, p. 330 (neu

Pfr.) ?

Perak (Hungerford). __

28. Chloritis wrayi, de Morgan.

Philidora wrayi, de Morgan, Bull. p. 36, t. ii. fig. 5.

Lahat, Ipoh, Kinta valley {de Morgan).

29. Chloritis HARDOUiNi, de Morgan.

Helix hardouini, de Morgan, Le Naturaliste, 188.5, p. (J8.

Philidora hardouini, de Morgan, Bull. p. 37, t. i. fig. 10.

Between Lahat and Ipoh, Kinta valley {de Morgan).

Both Stoliczka and de Morgan have placed true species oi Chloritis

into difi^ereat genera. The former accepted Trachia as a separate

genus, and classed H. penangensis, procumbens, Gld., delibrata,

Bens., and gabata, Gld., with it ; but whilst he was quite right in

establishing a genus for these species, the name Trachia should not

have been applied to it. The type of Trachia is H. asperella, Pfr.,

and the group should be restricted to those Indian species with almost

circular apertures and very approximate margins of the peristome,

as H. asperella, fallaciosa, Fer., ruginosa, Per., and others. The
chief characteristic of Chloritis is the sculpture, which consists of

impressed points, placed in quite regular quincunx, bearing short

hairs or setae, always present in young specimens, often also in the

adults. Besides this typical sculpture, there is always a keel or

angle round the umbilicus which disappears at the basal margin of

the peristome, effecting at that place a slight production of the lip.

The general form of the shell is variable, must species showing very

2
•3*
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narrow whorls. Takea in this sense, the genus Chloritis includes

to my knowledge the following species :

—

Solomon Islands : C. hombronis, Pfr., erinaceus, Pfr., gaimardi,

Desh.

Torres Strait : C huxtoni, Braz., hrevipila, Pfr.

Philippine Islands: C. sanzlana, Hombr. & Jacq., spinosissima,

Senip., quieta. Reeve, leytensis, v. MiJlldff., brecidens, Pfr.,

calic/inosn. Ad. & Rve., malbatensis. Hid.

Malay Archipelago : C. tomentosa, Pfr., crassula, Phil., gruneri,

Pfr.

Malay Peninsula : C. deUciosa, Pfr., breviseta, Pfr., malayana,

V. MiilldflF., penangensis, Stol., delibrata, Bens., rjabata,

Gld., procumbens, Gld., hardouini, de Morg., wrarji, de

Morg., samuiana, v. Molldfif.

China: C. herziana, v. MoUdff., /iMw^rer/brcZtawa, Nev.,y>-«w-

ciscanorum, Gredl., ? submissa, Desh.

Fossil : C. lepidotricha, Alph. Br.

I have no doubt that there are many more species to he placed in

this interesting genus, but I have purposely only mentioned those

examined by myself.

The name Philidora, de Morgan, is to be entirely rejected, although

Prof, von Martens has rendered it the unmerited honour of adopting

it for E. gabata (J. Linn. Soc, Zool. xxi. 1887, p. 162). As the

author says himself {I. c. p. 36, note), the name is meant to replace

Philina, Albers, the latter being preoccupied by Philina, Ascanius

(1772). Now Prti7;«fl, Albers (Hel. 1st ed. 1850, p. 119) contains

mostly species of Obba, a few Planispirce, and only one Chloritis

(brevidens, Pfr.), and was already in the second edition referred to the

synonymy of Obba. There was therefore not the slightest reason

to revive and to rename it. To create a new group for the species

in question was also unnecessary, as they without any doubt

belong to Chloritis. Only if it was thought advisable to make a

special subgroup or section of all carinated forms of Chloritis,

the name might be retained ; but as we have species of Chloritis

with rounded, subangulate, angulate, and keeled periphery, such sub-

division would be artificial and unscientific.

Fam. BuLiMiD^E.

30. Amphidromus perversus, Linn.

Perak (Townsend) ; all over Perak and Patani {de Morgan).

31. Amphidromus melanomma, Pfr.

Mt. Tchora, Mt. Tchehel {de Morgan). Otherwise known from
Singapore, Penaug, Borneo.

32. ? Amphidromus chloris, Reeve.

Larut plain and Kinta valley {de Morgan).
Described from the Philippine Islands, so that its occurrence in

Perak is somewhat surprising. I cannot but doubt the correctness

of the identification.
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Fam. Stenogyrid^.

33. Hapalus jousseaxjmi, de Morgan, Bull. p. 24, t. i. fig. 2.

Ipoh, Kinta valley {de Morgan).

34. Prosopeas tchehelense, de Morgan.

Stenogyra tchehelensis, de Morgan, Le Natural. 1885, p. 69;
Bull. p. 40, t. ii. fig. 7.

Stenogyra (Subulina) tchehelensis, v. MoUdff. 1. c. p. 304.
Stenogyra (Opeas) 1 terebralis, Theob. (? n. sp.), G. Nevill,

Handl. Moll. lud. Mus. 1878, p. IGG.

Bukit Pondong (Townsend, Hungerford) ; Mt. Tchehel, Pluss
valley {de Morgan).

The Perak species does not, as I have stated formerly, belong to

Subulina, the columella only being shghtly twisted, not truncated,

but to the genus or subgenus Prosopeas, constituted by Moerch for

S. haughtoni and S. roepstorfi of the Andarnans.

Stenogyra swettenhami, de Morgan, Bull. p. 41, t. ii. fig. 6, seems
to me only a slight variation of T. tchehelense.

35. Opeas gracile, Hutt.

Bukit Poudong {Hungerford).

30. Rhodina perakensis, de Morgan.

Rhodina perukensis, de Morgan, Le Nat. 1885, p. 68 ; Bull. p. 42,
t. ii. fig. 9 ; V. MolldfF. 1. c. p. 305.

Mt. Tchora, Kinta valley {de Morgan).
I must confess that even the more complete description and the

figure given by the author in liis second memoir has not enabled me
to form a decided opinion on this alleged new genus. De Morgan
calls the " columellar lip " spiral, reflex, and very prominent ; the
figure shows a sort of spiral lamella obliquely running from the
columella into the aperture, a formation which indeed resembles
somewhat the columellar lamella of Rhodea. This is, however, the

only resemblance to the American genus which this curious shell

presents.

Fam. PupiDJS.

37. Pupa (Boysidia) palmira, Stol.

Pupa {Scopelophila.) palmira, Stoliczka, J. As. Soc, Bang. xiii.

1873, p. 32, t. ii. fig. 3.

Pupa palmira, Pfr. Mon. Hel. viii. p. 409.

Scopelophila palmira, de Morgan, Bull. p. 43.

Penang and Province of Wellesley {Stoliczka) .

38. Hypselostoma hungereordianxjm, v. Molldff. (Plate R M
XXX. figs. 7, 7 a.)

3'. sat aperte umbilicata, turhinata, teiiuis, corneo-hrunnea, opaca.

Anfr. 4|, angulato-convexi, suturu valde impressa disjuncti
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parum stritihdi, supremi spirant concave turrito-conicam, apice

mamniillari subexcentrico, efficientes, ultimus carina exserta

rotundata ad peripheriam, altera ad umhilicum obtusiore, supra

et infra carinam pei'iphericam sidco spirali leviter impresso

cinctus, a quarta parte solutus, porrechis, leviter ascendens, in

parte soluta fere tetragonus, basi spiruliter lineolatus. Apertura

fere verticalis, aliquantulum sursum spectans, rotnndato-quad-

rangularis, intus dentibus 7 lamelliformibus coarctata, quormn

4 majores, ad modum crucis oppositi, parietalis validus longe

intrans, bipartitus, inter ilium et columellarein 3 minoribus

interpositis. Peristoma liberum, simplex, tenue, sat late ex-

pansum, inter binas lamellas profundiuscule sinuatum.

Biam. max. 3, alt. 2\, apert. diam. cum perist. 1 mm.

Hypselostoma bensonianum, v. Molldff. 1. c. p. 306 {nee Blanf.).

Eab. ad Bukit Pondong leg. cl. R. Hungerford.

Although I have not yet been able to compare authentic specimens

of H. bensonianum, Blfd., from Ava, I am convinced that the Perak

tbrm cannot be combined with it, and that it constitutes a good new

species. It is somewhat more conical and comparatively higher thau

the Ava form, the upper whorls are more convex, not "planulati"

as Blanford has it, the last w^horl is more detached and stretches to

the right ; facing the shell the whole aperture is visible in H. ben-

sonianum, only part of it in H. hungerfordianum. There are seven

instead of four teeth. I suppose that the additional fifth tooth

mentioned by Blanford means that the parietal tooth or lamella is

divided as in the Perak species, but the latter possesses three more

between the parietal and columellar lamellae.

The following species of Hypselostoma are now known :

—

1. H. tubiferum, Bens.—Ava.

2. H. bensonianum, Blfd.—Ava.

3. H. daynnum, Stol.—Moulmein.

4. H. hungerfordianum, v. Molldff.—Perak.

5. H. trunsitans, v. Molldff.—Samui Island, Gulfof Siam.

6. H. crossei, Mori.—Tonking.

7. H. luzonicum,x. Molldff -Luzon. 1
phjij -^^^ isi,,,^^,

, var. imbncata, v. Molldtt.—tebu.J
'^^

The genus is connected by H. transitans with Boysidia, Ancey,

a subgenus of Pupa created for P. hunanensis, Gredl., P. stiophostoma,

V. Molldff., and others from China, to whicli I believe some Indian

species, as P. palmira, Stol., plicidens, Bens., salwiniana, Theob.,

likewise belong. Hypselostoma is an extreme development of the

Boysidia type.

Fam. Clausiliid^.

39. Clausilia (Pskudonenia) filicostata, Stol., var. tenui-

coi^TA, G. Nevill.

Clausilia {Pscudonenic) Jilicostula, var. te/ivicostatu, G. Nevill,
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Handl. Moll. Ind. Mus. 1878, p. 183; H. Crosse, J. de Conch,

xxvii. 1879, p. 337; v. Molldff. 1. c. p. 306.

Phaedusajilicostata, de Morgan, Bull. p. 43.

Bukit Pondong {Townsend, Hungerford).

The tyi)e was described from Penang.

40. Clausilia (Pseudonenia) kapayanensis, de Morgan.

Pseudonenia kapayanensis, de Morgan, Bull. p. 43, t. ii. fig. 8.

Gounang Lano {de Morgan).

De Morgan cites two " genera " of Clausiliidse, Phaedusa and

Pseudonenia. To begin with, we have not sufficient reasons as yet

to consider Phaedusa to be a separate genus, but even if such were

the case, Pseudonenia would anyhow be only a section of Phaedusa,

not another genus. The worst of it is that C filicostata and penan-

gensis, which de Morgan quotes as Phaedusa, belong certainly to

Pseudonenia as well as his new species. The latter is, in fact, very

closely allied to C. filicostata, especially to its Perak variety ; and I

would not hesitate to identify it with the latter, if the author did

not speak of a third " tooth " on the columellar margin, meaning an

emerged columellar lamella, which is not visible in C. filicostata.

Fam. AuRicuLiDiE.

41. Cassidula mustelina, Desh.

Prov. of Wellesley {de Morgan).

42. Cassidula auris-felis, Brug.

Bukit Tambun, mouth of Perak river {de Morgan).

43. Auricula auris-judje, Linn.

Bukit Tambun, Prov. of Wellesley {de Morgan).

44. Auricula auris-mid^, Linn.

Estuary of Krian river {de Morgan).

45. Pythia borneensis. Ad.

Telok-Anson, Bukit Tambun {de Morgan).

Fam. LiMN^iD^.

46. Planorbis exustus, Desh.

Wellesley {de Morgan).

Fam. Cyclophorid^.

47. Cyclotus (Platyrhaphe) hungerfordianus, v. Molldff.

Cyclotus hungerfordianus, v. Molldff. I. c. p. 306.

Cyclotus, n. sp., G. Nevill, Handl. 1878, p. 256.

? Aulopoma lowi, de Morgan, Le Nat. 1885, p. 69 ; Bull. p. 59,

VH t.iif. fig. 6.

The comparison of de Morgan's figure makes it all but certain that
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his " Aulopoma'" lowi is the same as my Ci/clotus hungerfordianus.

It is decidedly a Cyclotus and belongs to my group Platyrhaphe

(Jahresb. Seiickenb. 1890, ]}. 267= Ci/cloti suturales, v. Mart.);

how it could have been mistaken for an Aulopoma is hardly to be

comp)rehended. I still think that the publication of a Cyclotus as

an Aulopoma does not entitle the name to priority, hesides the

description is not sufficiently detailed and lucid.

48. Opisthoporus solutus, Stol.

Opisthoporus solutus, Stoliczka, J. As. Soc. Beng. xli. 1872, p. 266,

t. X. figs. 8-10 ; Crosse, J. de Conch, xxvii. 1879, p. 337 ; v. MolldfF.

I. c. p. 307; de Morgan, Bull. p. 51.

Bukit Pondong {Townsend, Hungerford) ; Mt. Tchora and Lano,

Kinta valley {de Morgan).

Cyclotus dautzenhergi, de Morgan, 1. c. p, 50, t. iv. fig. 1, from

Mt. Tchora near Ipoh, is, according to the figure given, undoubtedly

an Opisthoporus, and most probably identical with O. solutus, Stol.,

which de Morgan quotes from the same locality.

49. Opisthoporus penangensis, Stol.

Opisthoporus penangensis, Stoliczka, 1. c. p. 265, t. x. fig. 7 ;

H. Crosse, 1. c. p. 338; de Morgan, Bull. p. 51 ; v. Molldff. 1. c.

p. 307.

Bukit Pondong {Townsend, Hungerford) ; Perak generally {de

Morgan).
Cyclophoriis lahatensis, de Morgan, Bull. p. 61, t. iv. fig. 7, from

the Kinta valley, is apparently a young shell, of 11 millim. diameter.

The author compares it to "Cyclophorus" penangensis, Stol.,

meaning probably Opisthoporus penangensis, which species he had

mentioned 10 pages before.

50. Rhiostoma jousseaumi, de Morgan.

Rhiostoma jousseaumi, de Morgan, Bull. p. 52, t. iv, fig. 2.

Kinta valley.

According to the description and the very meagre figure, the

classification of this species as a Rhiostomais not quite beyond doubt.

The detached last whorl and the tube connecting it with the penulti-

mate whorl render it rather probable, hut the description of the

operculum does not mention the curious cup-shaped formation

characteristic of Rhiostoma.

51. Pterocyclus REGELSPERGERi, de Morgan. .- r^^^.-t'-'

Cyclophorus regelspergcri, de Morgan, Le Naturaliste, 1885, p. 69.

Pterocyclus regelspergeri, de Morgan, Bull. p. 52, t. iv. fig. 3.

1 Spiraculum regelspergeri, v. Molldff. 1. c. p 308.

Upper Kinta valley {de Morgan); Larut {coll. hid. Mus.).

De Morgan's mention of a tube behind the aperture is misleading

and made me suppose that the species belonged to Spiraculum. It

is not a })ro|)er tube, but only an enlarged "wing" typical of

Pterocj/clus. Tiie species is very much like P. ulbersi, Pet.
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52. Cyclophorus borneensis. Mete.

Cyclophorus borneensis, de Morgan, Bull. p. (50.

Kinta valley (rfe Morgan^.

As this Bornean form has been fonnd also in Sumatra, by Prof,

von Martens, at Bukit Tima, Singapore, and by Stoliczka in Penang,

it may very well range into Perak. Still, a revision of de Morgan's

identification would be desirable in this very difficult group.

53. Cyclophorus semisulcatus, Sow.

Bukit Pondong (Townsend) ; Perak generally (de Morgan).

54. Cyclophorus aurantiacus, Schumacher.

Cyclophorus aurantiacus, E. von Martens, Shells of Mergui, Journ.

Linn. Soc, Zool. xxi. 1887, p. 157, t. xiv.

Cyclophorus lowi, de Morgan, Le Nat. 1885, p. 69.

Cyclophorus malayanus, de Morgan, Bidl. p. 62 ; v. MoUdff. 1. c.

p. 309.

Larut {coll. Ind. Mus.) ; Perak generally {de Morgan).

From the able paper of Prof, von Martens I iiave convinced

myself that the large Perak Cyclophorus does not belong to C.

7nalayanus, but to C. aurantiacus, Sclium. C. lowi of de Morgan's

first paper is not mentioned in the second ; he seems to have entirely

ignored his former publication in the latter.

Whether C. malayanus, mentioned by G. Nevill, Handl. 1878,

p. 267, as brought from Bukit Pondong by Dr. Townsend, is the

true species of Benson or likewise a form of C. aurantiacus, I am
unable to say.

55. Cyclophorus expansus, Pfr.

Cyclophorus expansus ? var., G. Nevill, Handl. 1878, p. 269.

(" Appears to be new ; it is near C. cybeus.")

Bukit Poudong {Townsend).

56. Lagochilus townsendi, Crosse.

Lagochilus townsendi, Crosse, J. de Conch, xxvii. 1879, p. 20^, ->

t. viii. fig. 3 ; de Morgan, Bull. p. 63; v. MolldfiF. 1. c. p. 309.

Bukit Poudong {Townsend, Hungerford) ; Perak generally {de

Morgan).

57. Lagochilus swettenhami, de Morgan.

Lagochilus swettenhami, de Morgan, Bull. p. 64, t. iv. fig. 8.

Kinta and Pluss valleys {de Morgan).

It does not appear whether " Cyclophorus baylei," de Morgan,

Le Nat. 1885, p. 69, is identical with tlie first or the second of these

species.

.58. Leptopoma aspirans, Bens., Ann. Mag. N. H. 2nd ser.xvii.

1856, p. 229.

Bukit Pondong {Townsend, Hungerford).
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Farn. Alyc^id^.

59. Alyc^us (Orthalyc^us) gibbosulus, Stol.

Alyceeus {Orthalycceus) gibbosulus, Stoliezka, J. As. Soc. Beng.

xli. 1872, p. 268, t. x. fig. 14 ; Crosse, J. de Conch, xxvii. 1879,

p. 339, t. xii. fig. 8 ; de Morgan, Bull. p. 54 ; v. Molldff. 1. c. p. 310 ;

=A. chaperi, de Morgan, Le Nat. 1885, p. 70 (olim).

Bukit Pondong {Townseyid, Hungerford) ; Mt. Tchora, Kinta

Talley {de Morgan). Penang {Stoliezka).

60. AlyCjEUS (Orthalyc.eus) perakensis, Crosse.

Alyceeus {Orthalycceus) lierakensis, Crosse, J. de Conch, xxvii.

1879, p. 206, t. xii. fig. 7 ; de Morgan, Bull. p. 54 ; v. Molldff. 1. c.

p. 310.

Bukit Pondong {Townsend, Sungerford).

61. Alyceeus (Orthalyc^us) KAPAYfeNsis, de Morgan.

Alyceeus {Orthalycceus) kapayensis, de Morgan, Bull. p. 55, t. iv.

fig. 5.

Mt. Lano, Kinta valley.

A small species, 4^ miUim. in height.

62. Alyc^us (Orthalyc^us) thieroti, de Morgan.

Alyceeus {Orthalycceus) thieroti, de Morgan, Bull. p. 55, t. iv. fig. 6.

Mt. Lano {de Morgan) ; Bukit Pondong {Hungerford).

Another small species, with which I identify an Alyceeus collected

by Hungerford at Bukit Pondong.

As the description of the author is rather incomplete and some-

what vague, I give a new diagnosis from my specimens obtained

at Bukit Pondong.

T. peranguste perforata, globoso-conica, ? luteo-brunnea ; spira

regulariter conica, apice acuta. Anfr. 4|—5, convexi, regulariter

et confertini costulato-striati, ultimus ivflatus, gibber, circiter

2k millim. ah apertura constrictus, turn ad aperturam glabraius,

tubulus suturalis brevis. Apertura sat obliqua, subcircularis

;

peristoma duplex, extemurn late expansum, companulatum,

interruptum, internum continuum, expansiusculuin, superne

appressum.

Diam. max. 4|^-5, alt. 4|-5 mm.

63. Alyceeus diplochilus, v. Molldff. (Plate XXX. figs. 8-

Sb.)

Alyceeus diplochilus, v. Molldff. 1. c. p. 310.

Bukit Pondong {Hungerford).

64. AlyCvEus oligopletjris, v. Molldff. (Plate XXX. figs. 9-

9 6.)

Alyceeus oligopleuris, v. Molldff. 1. c. p. 310.

Bukit Pondong {Hungerford).
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65. Alyc^us MiCRODiscus, V. MiilUff. (Plate XXX. figs. 10-

10 6).

AlyccEus microdiscus, v. MoUdff. 1. c. p. 311.

Bukit Pondong {Hungerford).

66. ALYCiEus PARVULUS, T. MoUJfF. (Plate XXX. figs. 11-

116.)

Ali/creus partmlus, v. MolldfF. 1. c. p. 31 I.

Bukit Pondong {Hunyerfurd).

67. ALYCiEus MiCROCONUs, V. Mcilldff. (Plate XXX. figs. 12-

126.)

Alyaeus tnicroconus, v. MoUdff. 1. c. p. 311.

Bukit Pondong (Hunger/ord).

68. Alyceus jousseaumi, de Morgan.

Alycceusjomseaumi, de Morgan, Le Nat. 1885, p. 70 ; Bull. p. 54,

t. iv. fig. 4 ; v. MoUdff. 1. c. p. 312.

Mt. Lano, Kinta valley {de Morgan).

This fine species, the largest Alycceus known to me, is aUied to

A. umbonafis, Bens., and A. physis, Bens., but at once to be distin-

guished by the formation of two peristomes rather distant from each

other, somewhat iu the manner of Cyclophorus foliaceus, Cheain.

Fam. DlPLOMMATINID.fi.

69. Opisthostoma paulucci^, Crosse & Nevill.

Opisthostoma pauluccitx, Crosse & Nevill, J. de Conch, xxvii.

1879, pp. 197,205,339, t. viii. fig. 1; Godw.-Aust. & G. Nev.

P. Z. S, 1879, p. 738, t. Ix. figs. 2, 2a, 26; v. MoUdff. 1. c. p. 313.

Bukit Pondong {Townsend).

70. Opisthostoma perakense, Godw.-Aust. & G. Nev.

Opisthostoma perakense, Godw.-.\ust. & G. Nev. P. Z. S. 1879,

p. 738, t. Ix. figs. 1, 1 a, I 6 ; v. MoUdff. 1. c. p. 313.

Bukit Pondong {Townsend, Hunyerford).

71. Diplommatina (Sinica) CANALicuLATA, V. Molldff. (Plate

XXX. fig. 13.)

Diplommatina {Sinica) canaliculata, v. MoUdff. 1. c. p. 312.

Bukit Pondong {Hungerfurd).

72. Diplommatina (Sinica) nevilli, Crosse.

Palaina nevilli, Crosse, J. de Conch, xxvii, 1879, pp. 203, 339,

t. viii. fig. 2.

Diplommatina nevilli, v. Molldff. 1. c. p. 313.

Bukit Pondong {Townsend, Hungerford).

73. Diplommatina (Sinica) ventriculus, v. Molldff. (Plate

XXX. fig. 14.)

T. dcxlrorsa, vix rimuta, ventricoso-conica, luicscens. Anfr. 7g,
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convexi, striati, supremi spirant 7'eguluriter conicam efficientes,

penultimus magmis, ultimus angustior, sat distortus, initio

consirictus, turn injfatulus, ad aperturum paullum ascendens,

basi sitbcristatus. Apertura fere vertica/is, angulato-subcir-

cvlaris ; peristoma subduplex, sat e.rpnnsum, incrassatum, a/bo-

labiatum, superne appressum, marline basali cum columellari

angulum fere rectum calcaris instur prominentein formante.

Lamella columellaris fere immersa, oblique intuenli conspicua,

spiraliter recedens, palatalis interna, modica, erassiuscula, supra

columellam conspicua.

Longit. 3, diam. max. r75 mm.
Hab. ad Bukit Pondong leg. cl. R. Hungerford.

74. Diplommatina(Sinica)diminuta, V. MoIldfF. (Plate XXX.
fig. 15.)

T. sinistrorsa, vix rimata, gracilis, turrita, corneo-Jlavescens : spira

turrito-conica, apice obtusiusculo brunnescente. Anfr. 71, per-

conve.vi, medio suhangulati, oblique costulato-striati, 2 ultimi

paullum distorti, ultimus penultimo angustior, initio constrictus,

turn infatulus, antice ascendens. Apertura parum ob/iqua,

angulato-subcircularis ; peristoma duplex, externum campanu-

latum, expansum, internum sat porrectum, expansiusculum,

margine columellari cum basali angulum subacutum formante.

Lamella columellaris modica, obliqua, palatalis longiuscula,

supra rimam tranlucens.

Longit. 2, diam. max. 0*9 7nm.

Hab. ad Bukit Pondong leg. cl. R. Hungerford.

The four preceding species have, besides a very strongly developed

columellar lamella, which is produced into the interior up to the

constriction at the beginning of the last whorl, an inner parietal

and palatal plait ; the latter is shining through just above the mouth.

Breaking up the shell just before the constriction, we see the three

plaits like teeth placed in a triangle ; they serve as a kind of rails for

the operculum, which rests behind them on the constricted part of the

whorl when the animal is retired. This development of the closing

apparatus is typical for my section Sinica (Jahrb. deutsch. malak.

Ges. xii. 1 885, p. 369) ; as secondary character may be considered the

angle formed by the columella with the basal margin of the peri-

stome often ending in a spur-like projection. " Sinica" is rather a

misnomer, as species of this group have since been found on the

Philippine Islands and the Malay Peninsula ; some Indian species,

e. g. D. gracilis, Bedd., likewise belonging to it.

75. DiPLOMMATiNA (Sinica) superba, Godw.-Aust. & G. Nev.

Palaina superba, Godw.-Aust. & G. Nev. 1. c. p. 732, t. Ix.

figs. 5, ba.

Diplommatina superba, v. Moildff. 1. c. p. 313.

Bukit Pondong {Townsend, Hungerford.').

As I have pointed out, the similarity of this pretty little shell

to some species of Palaina consists chiefly in the sculpture, on
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which, however, generic or sul)generic distinctions should not be based.

Palaina is to be restricted to those species which have a constriction

at the beginning or witiiin the first third of the last wliorl, but no
plaits or lamellse. D. superba having a strongly developed colurnellar

plait, cannot therefore be classed as a Palaina, but is a true Diplom-

matina, and by its short palatal plait visible above the aperture belongs

to the same seciion as the four preceding species.

76. DiPLOMMATINA MIRABILIS, Grodw.-x\uSt. & G. NeV.

Diplommatina mirabilis, Godw.-xA.ust. & G. Xev. P. Z. S. 1879,

p. 739, t.lx. figs. 4, Aa, 4b.

Bukit Pondong (Toionsend).

Fam. PupiNiD.E.

77. PUPINA AUREOLA, Stol.

Pupina nureola, StoHczka, J. As. Soc. Beng. xli. 1872, p. 2G7,

t. X. figs. 11, 12 ; de Morgan, Bull. p. 66.

Mt. Tcliora, Kinta valley {de Morgan).

I received from the late Mr. H. Damon some specimens of a

Perak Pupina under the name of P. lahutensis, de Morgan, appar-
ently collected by that gentleman. The name was probably aban-
doned by the author, as it does not appear in his paper. One of

these examples corresponds exactly with the figure of P. aureola,

Stol., the others with P. loivi, de Morgan.

78. Pupina lowi, de Morgan.

Pupina lowi, de Morgan, Bull. p. 66, t. iii. fig. 3.

Lahat, Kinta valley (de Moryan).

79. Pupina arula, Bens.

Pupina arula, Benson, Ann. ilag. N. H. 2nd ser. xvii, p. 230 ; Pfr.

Mon. Pneum. Suppl. i. p. 95 ; Novitat. Conch, ii. p. 141, t. xxxvii.

fig. 7-9 ; Crosse, J. de Conch, xxvii. 1879, p. 340 ; v. Moildff. 1. c.

p. 314.

Bukit Pondong {Townsend, Hunyerford').

The Perak form is smaller, 8 instead of 9 millim. in lensth,

comparatively more slender, sliowing a diameter of 4 millim. instead

of 5, or a proportion of axis to diameter of 2 : 1 instead of 9 : 5 ; the

apex is more pointed. It should therefore be separated as a variety :

Var. PERAKENSis, V. jMcilldff. : testa minore, graciliore, apice

acutiore ; alt. 8, diam. 4 mm.

80. Pupina artata, Bens.

Bukit Pondong (Dr. Townsend fide Crosse) ; Kinta valley (de

Morgan).
The small Pupina collected by Hungerford at Bukit Pondong,

which 1 took for P. artata, Bens., following Crosse, is certainly

different from Benson's species. It is smaller, the apex more pointed,
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almost mucronate, the mouth much more protracted to the ri<;ht,

the upper parietal lamella much smaller and uot, as in P. artata,

covering the upper canal ; the outer margin of the peristome is more
receding above, forming a decided, almost tooth-like angle before it

recedes. All these differences are quite constant in the dozen of

examples which I have examined and entitle the form to specific

distinction. Judging from de Morgan's figure, they belong to the

following species.

81. PupiNA TCHEHELENSis, de Morgan.

Papina tchehelensis, de Morgan, Bull. p. 66, t. iii. fig. 4.

Pupina artata, v. ]\IulldfF. 1. c. p. 314 (won Benson).

Mt. Tcheoel {de Morgan); Bukit Pondong {Hungerford).

82. COPTOCHILUS SECTILABRUM, Gould.

Perak (Townsend) ; Larut (coll. Ind. Mus.}. Known from Penang,

Tenasserim.

83. Hybocystis elephas, de Morgan.

Hybocystis elephas, de .Morgan, Le Nat. 1885, p. 70 ; Bull. p. 56,

t. iii. fig. 1 ; Fischer, J. de Conch. 1885, p. 174, t. x. (anat.) ; Crosse,

ibid. p. 183, t. xi. ; v. MoUdfT. 1. c. p. 314.

Valley of Perak river (de Morgan) ; Larut (coll. Ind. Mus.).

Ilifbocgstis jousseaumi, de Morgan (Le Nat. 1885, p. 70; Bull,

p. 57, t. iii. fig. 2), from the same locality, appears to be based on

smaller and dead specimens and is to be suppressed (cf. v. Moildff.

1. c. p. 315 ; Crosse, J. de Conch. 1887, p. 2/5).

Fam. Hydrogen I D.E.

84. Georissa monterosatiana, Godw.-Aust. & G. Nev.

Georissa monterosatiana, Godw.-Aust. & G. Nev. P. Z. S. 1879,

p. 738, t. lix. fig. 6 ; v. Moildff. 1. c. p. 316.

Bukit Pondong (Townsend, Hungerford).

85. Georissa semisculpta, Godw.-Aust. & G. Nev.

Georissa semisculpta, Godw.-Aust. & G. Nev. P. Z. S. 1879,

p. 740, t. lix. figs. 3, 3 a.

Bukit Pondong (Townsend).

Fam. Ampullariid.e.

86. Ampullaria turbinis, Lea, var. subampullacea, G. Nev.

Ampullaria turbinis, var. subampullacea, G. Nev. Handl. Moll.

Ind. Mus. ii. 1884, p. 6.

Ampullaria sumatrensis, de Morgan, Bull. p. 70.

Perak (Townsend). Malay Peninsula generally (de Morgan).

Ampidlaria perakensis, de Morgan (1. c. p. 70, t. iv. fig. 12), and
A. wellesleyensis, de Morgan (1. c. p. 71, t. iv. fig. 13), are probably

young shells.
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Fam. ViviPARiD.«.

87. ViviPARTJS suMATRENSis, Dunker.

Paludina bengalensis, subsp. poly(/ramina, G. Nevill, Handl.

Moll. lud. Mus. ii. 1884, p. 22.

Paludina sumatreusis, de Morgan, Bull. p. 67.

Qualla Kangsa {Townsend) ; Perak generally {de Morgan).

88. Bythinia kintana, de Morgan.

Bythinia kintana, de Morgan, Bull. p. 08, t. Hi. fig. 7.

Kinla valley (de Morgan).

Fam. AssiMiNEiDJE.

89. AssiMiNEA CARiNATA, Lea.

Owphalotropis carinata, de Morgan, Bull. p. 69.

Assiminea carinata, Boettger, Jahrb. d. nial. Ges. xiv. 1887, p. 166.

Kinta valley [de Morgan).

Dr. Boettger, in his important monograph of Assiminea, considers

this species to be a true Assiminea. De Morgan's note on its habitat

does not contradict this classification ; according to him it lives in

marshy parts ot the forest near brooks as well as in vegetable mould.

Fam. Melaniid^.

90. Melania (Striatella) tuberculata, Miill.

MelanoiJes tuberculata, de Morgan, Bull. p. 73.

Prov. Wellesley {de Morgan).

91. Melania (Striatella) malayana, Iss.

Melania tuberculata, var. malayana, Issel, Moll. Born. p. 100.

Melania malayana, Brot, Mart. Chemu. Mel. p. 253, t. 2o. figs.

5, 5 a.

Melania tuberculata, suhsp. malayana, G. Nevill, Handl. ii. p. 247.

Melanoides malayanus, de Morgan, Bull. p. 74.

Sarawak {Issel). Abundant in all the brooks of the Malay
Peninsula {de Morgan).

92. Melania (Striatella) truncatula, Lam.

Melanoides truncatulus, de Morgan, Bull. p. 73.

Prov. Wellesley {de Morgan).

93. Melania (Melanoides) episcopalis. Lea.

Melania variabilis, Bens., subsp. episcopalis, G. Nevill, Handl.

ii. p. 256.

Sermyla episcopalis, de Morgan, Bull. p. 7'2.

Qualla Kangsa {Townsend fide Nevill). Abundant in Perak
generally {de Morgan).
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Var. PERAKENSis, de Morgan.

Sermyla perakensis, de Morgan, Bull. p. 73, t. iv. fig. \4 = Melanin

irifrucostata, Reeve, Conch. Ic. fig. 14 {non Mouss.), teste de

Morgan.

Kinta valley {de Morgan).

"Sermyla " chaperi, de Morgan, I.e. p. 72 (unfigured), is hardlv

more than a slight variation ot" M. episcopalis. The brown bands

occur also in the type, and tlie second series of nodules in several

varieties, e.g. var. mertkeana, Lea, to which de Morgan's alleged new
species belongs,

Fam. Unionid^.

94. Anodonta cuMfNGii, Lea.

Kinta valley {de Morgan). Malacca, Java, Borneo, Siam, Cam-
bodia.

9.5. Anodonta chaperi, de Morgan.

Anodonta chape-^, de Morgan, Bull. p. 75, t. v. figs. 1, 2.

Kinta valley {de Morgan).

96. Unio perakensis, de Morgan.

Unio perakensis, de Morgan, Bull. p. 76, t. v. figs. 3, 4.

Kiuta valley {de Morgan).

Fam. Cyrenid^.

97. CoRBictJLA malaccensis, Desh.

Kinta valley {de Morgan). Malacca {Deshuyes).

EXPLANATION OF PLATE XXX.

Figs. 1, la. E7Miea (Microsfrophia) pcrakmsis, p. 331.

2, 2 a. ( ) himgcrfordiana, p. 331.

3. ( ) mihcylindrica, p. 331.

4-4 b. Lamprocysiis malayana, p. 333.

5-5 b. conulina, p. 333.

6, 6 a. ChJoTitis malayana, p. 335.

7,7 a. Hypsdostuiiia huiiycrfordianum, p. 337.

8-8 b. Alycceus diplochilus, p. 342.

9 9 6. oliyopleuris, p. 342.

10-10 b. microdiscus, p. 343.

11-11 b. paxvulus, p. 343.

12-12 b. microconus. p. 343.

13. Biplovimatina (Smica) canaluvkita, p. 343.

14. ( ) ventrindus, p. .343.

15. ( ) diminuta, p. 344.
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2. Note on the Derivatiou and Distribution of the Insectivora

of the New World. By G. E. Dobson, M.A., F.R.S.

[Eeceived April 24, 189].]

Of the ten Families into which the Insectivora are divisible, two

only^, and these very closely allied, namely Soricidce and TalpidcB,

are represented in the New World, and of the first-named family,

composed of eleven genera, three genera only

—

Sorex, Blarina, and
Notiosorex (with a single species)—have representatives in that

continent, where all are restricted to the Nearctic Region. On the

other hand, the closely connected Palsearctic Region includes repre-

sentatives of no less than eight genera, nearly four-fifths of the

whole. All the species of the two genera inhabiting the American
continent belong to the Red-toothed Shrews, and are, in fact,

modified forms of either Sorex or of Soriculus, the former common
to both the Palsearctic and Nearctic Regions, the latter found only

in a limited portion of the north-eastern parts of the Eastern Hemi-
sphere, but represented in the Nearctic Region by the species of

Blarina.

While the species of Blarina are characteristic of the Nearctic

Region, those of Sorex are, with few exceptions, closely related one

to another, so much so as to be, in my opinion, Nearctic local races

only of two well-known Paleearctic species, namely S. vulgaris and

S. minutus {= S. pygmeeus), of which the former extends to North

America, and the latter is represented there by its but slightly mo-
dified descendant S. personatus {-=8. cooperi) and its varieties.

The Nearctic Shrews were therefore evidently derived from the

Palsearctic Region, having migrated from thence probably at a

comparatively recent period, if we may judge from the fact that the

Water-Shrews of the New World are still referable to the genus

Sorex, the changes in their bodily structure due to their altered

mode of life not having yet advanced nearly so far as we find in the

much more highly specialized Water-Shrews (Crossopus) of the Old
World.

Assuming then, as I believe we are entitled to from a consideration

of the above-mentioned facts, that the American Shrews were de-

rived from the Palsearctic Region, it is only reasonable to suppose

that the immigration took place by the shortest route, namely, from

west to east. The total absence of the White-toothed Shrews from

the Nearctic Region goes far to prove that the place of entrance of

the ancestors of the American Shrews from the Asiatic continent

must have occurred at some position north of N. lat. .50°, for one

species at least of the genus Crocidura extends as far north as tlie

region of the Ussuri river ^. However, there is no difficulty in

supposing that the entrance took place in the latitude of Behring's

^ Not taking into aocount the SolenodontidcB, the species of which are limited

to the islands Cuba and Hayti.
^ A tributary of the Amur River, in E. Manchuria.

Proc. Zool. Soc— 1891, No. XXIV. 24
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Strait at a time wlien the continents were united at that point, fori

have examined specimens of Sore.v vulgaris and of ^S'. minutus from

higher latitudes, namely, from the banks of the Khatanga and of the

Olenek rivers within the Arctic Circle.

The Red-toothed Shrews are, in fact, pre-eminently boreal in

their distribution, braving the most rigorous climates of the northern

parts of both hemispheres, and thinning out quickly, to finally

disappear altogether as we advance south. Their limit appears to

be a climatic rather than a territorial one : thus their southern extent

in the Palsearctic Region may be very correctly stated to be bounded

by the isothermal of 60° Fahr. ; the few exceptions noticeable, such

as the presence of species of Soriculus south of this line on the

southern slopes of the Himalayas, being easily accounted for by the

fact that these animals are rarely found tliere at a lower elevation

than oOOO feet, where they enjoy a really temperate climate. This

explains how it happens that Shrews are wholly absent from South

America. Two species only are found in Central America, where

they extend as far south as Costa Rica, being, like the species of

Soriculus \ stragglers from the north along the high mountains and

elevated table-lands, and therefore enjoying, like them, a com-
paratively temperate climate, their further advance southward being

evidently prevented by the long depression which separates the

mountains and elevated plateau of Costa Rica from the Andes, and

not by the competition of other animals in the Neotropical Region,

as writers on geographical distribution would have us believe. The
high temperature of the Isthmus of Panama has, in fact, proved as

effectual a barrier to these inhabitants of a boreal zone as the low

temperature of the ancient northern isthmus between Asia and
America was of old to the sun-loving "White-toothed Shrews.

There cannot be the least doubt that had a sufficient number of in-

dividuals of any of the species of White-toothed Shrews effected an

entrance into North America, they would speedily have found their

way into the southern part of that continent and thence into South

America, and have continued to exist and multiply there.

Similar remarks apply to the Talpidce, the species of which are,

like those of the Red-toothed Shrews, restricted to the temperate

and sub-boreal zones of the Northern Hemisphere, the instances in

which there appears to be an exception to this rule, as iu the case of

two species which are found on the southern slopes and spurs of the

Himalayas, being accounted for by the high elevation of the districts

which they inhabit. Of the seventeen known species, four only are

found in the New World, and these have much the same distribution

as the Red-toothed Soricidce, the chief difference noticeable being

that none have been found as yet north of the southern parts of the

shores of Hudson's Bay nor to the south of Mexico, the high tem-

^ These have hitherto been supposed to be limited to the southern slopes of

the Himalayas ; but I nave recently discovered, in the collection of the Paris

Museum, a specimen of Soriculus caudatus from the moimtains of Western
Fo-Kien, China, so that it is probable that this genus has really its head-

quarters in countries to the north and north-east of the Himalayas.
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perature of Central America proving, in their case, even a more
effectual barrier to their progress southward than with the Red-
toothed Soricldce, examples of which, as we have seen, extend as far

as Costa Rica. Looking at the small number of American species,

and taking into consideration the fact that, while it is possible to

imagine the highly differentiated New-World Moles as capable of

being derived by modification from a common progenitor resembling

those of the genus Talpa, the reverse being unimaginable, it follows

that they, like the species of Soricidce, were also most probably

derived from the Palsearctic Region, whence their ancestor or

ancestors found their way into North America by the same route as

the Red-toothed Shrews. The close relationship existing between
Urotrichus {Neilrotrichus) gibbsi, from the Pacific slopes of the

Rocky Mountains, and Vrotrichus talpoides of Japan, points indu-

bitably to a common ancestor for these species at least, and their

limitation to the opposite shores of the same ocean to the route by
which the parent form entered the New World.

3. On Reptiles, Batrachians, and Fishes from the Lesser

West Indies. By G. A. Boulenger.

[Received May 15, 1891.]

A first report on the Reptiles and Batrachians collected for the

West Indies Exploration Committee was published in 1888^ by
Dr. Glinther, dealing with collections made by Mr. Raniage in the

Island of Dominica. A list of the Reptiles of Barbados was published

by Col. Feilden in 1889 ^ The present contribution deals with

further collections received from Dominica (collectors Mr. G. A.
Ramage and Dr. H. A. A. Nicholls, C.M.Z.S.), St. Lucia (Ramage),
and St. Vincent, Becquia and Moustiques (collected by Mr. H. H.
Smith and presented to the British Museum by Mr. F. D. Godman).

I. Dominica.

The following species are additions to Dr. Giinther's list.

1. Hemidactylus mabouia, Mor.

2. SphjErodactylus microlepis, R. & L.

Snout pointed, as long as the distance between the eye and the

ear-opening, once and a half the diameter of the orbit ; ear-opening

small, oval, vertical. Rostral moderately large, with longitudinal

cleft above ; nostril pierced between the rostral, the first labial, and
three scales ; three upper labials ; four lower labials, the first longer

than the three others together ; mental large, its posterior border

truncate and in contact with two scales. A small spine-like scale on
the upper eyelid, above the middle of the eye. All the scales on

1 Ann. & Mag. N. H. (6) ii. pp. 362-.366.
2 Zoologist, (.3) xiii. pp. 295-298, 3.52 & 3.53.

24*
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the head, body, limbs, and tail very strongly keeled ; scales on the

snout larger than those on the back of the head ; scales on the back

and sides rhomboidal, not imbricate, small on the middle of the back,

increasing in size towards the sides, where they are only a little smaller

tiiari the ventrals; the latter scales hexagonal and imbricate; 62 scales

round the middle of the body. Tail cylindrical, tapering ; upper

caudal scales pointed and raised, giving the organ a roughish appear-

ance ; lower caudal scales larger, rhomboidal, imbricate ; no subcaudal

enlarged shields. Dark brown above, with some lighter dots ; pale

brown beneath.
millim.

Total length 11
Head 10

Width of head 6

Body 27

Fore limb 11

Hind limb 14

Tail 40

This Gecko differs from S. copii, Stdr., of which male and female

specimens were obtained by Mr. Ramage in Dominica, in the smaller

dorsal scales, the strongly keeled ventrals, and the absence of sub-

caudal shields.

A single male specimen, collected by Dr. Nicholls.

3. Typhlops platycephalus.

Typhlops platycephalus, Dum. & Bibr. vi. p. 293 (1844) ; Jan,

Icon. Gen. Ophid. p. 18, livr. 3, pis. iv. & v. fig. 8 (1864).

Ophthalniidion fuscum, A. Dum. Cat. Meth. Rept. p. 203

(18.51).

Typhlops fuscus, Jan, op. cit. p. 22, livr. 5, pis. v. & vi. fig. 4.

Snout rounded, rather depressed, strongly projecting ; nostrils

lateral. Rostral about one third the width of the head, extending

to the level of the eyes ; nostril between two nasals, the anterior of

which is in contact with the first and second labials ; prseocular

present, a little narrower than the nasal or the ocular, in contact

with the third labial only ; eyes distinct ; upper head-scales not or

scarcely enlarged ; four upper labials. Diameter of body 40 to 50

times in the total length ; tail as long as broad or a little longer than

broad, ending in a spine. 24 scales round the body. Blackish

brown above and below, uniform or with a few of the scales of the

middle ventral row white; lower surface of snout and anal region

usually white.

Of this little known Typhlops, originally described from Mar-
tinique, numerous specimens were obtained by Mr. Ramage and

Dr. Nicholls. The largest measures 360 millim.

4. OxYRHOPUs PLUMBEUS, Wied.

Hitherto recorded only from Trinidad in the West Indies.

5. Trigonocephalus lanceolatus, Daud.
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II. St. Lucia.

Collected by Mr. Ramage.

1. Hemidactyltjs MABOtriA, Mor.

2. Thecadactylus rapicauda, Houtt.

3. Sphjerodactylus microlepis, R. & L.

We have stated above that the male specimen from Dominica

bears no other markings but a few light dots. The St. Lucia

specimens, although agreeing entirely in structure with the above,

differ in having a black interscapular band, which may be preceded

by a pair of whitish spots ; this black band is usually edged with

lighter behind. But then the Dominica specimens again differ

among themselves ; some have large black or dark brown sym-
metrical markings or angular bands on the head and nape, and V-
shaped black bands on the throat, whilst others have a uniform pale

brown head and a white throat. These differences are not sexual,

the head-markings only being not so dark in the females as in the

males. Dark spots or cross-bands may be present on the back.

This is evidently the most widely distributed of the West-Indian

Spharodactyli, since it is now known from St. Croix (LiitJcen),

Dominica, and St. Lucia.

4. Anolis alligator, D. &.B.

Anolis lucice, Garman, Bull. Essex Inst. xix. 1887, p. 34.

5. Gymnofhthalmus pleii, Bocourt.

Like Mr. Garman I find the St. Lucia specimens to be referable

to G. pleii, described by Bocourt as from Martinique, and not to

G. luetkenii, of the same author, from St. Lucia.

6. Mabuia agilis, var. LuciiE, Garm.

Mabuia lucice. Bull. Essex Inst. xix. 1887, p. 51.

This form must be regarded as a variety of M, agilis. The four

specimens obtained by Mr. Ramage differ from the typical form

of this species in having two or three pairs of nuchals ; but as

Mr. Garman says in his description " one or two pairs of nuchals,"

it is clear the character is not constant. The black lateral band is

absent, as in a specimen from Barbados. In one specimen the

frontonasal is in contact with the rostral ; in the three others, the

internasals are in contact behind the rostral. Two specimens are

males ; they have 28 scales round the middle of the body, 59 and

63 from chin to vent : the two others are females, and have 30 scales

round the body, 64 and 69 from chin to vent.

7. LioPHis fugitivus, Donnd.

Dromicus ornatus, Garman, Proc. Am. Philos. Soc. xxi^. 1887,

p. 280.

Inhabits Guadeloupe, Martinique, and St. Lucia. Our specimens
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from St. Lucia have 188-196 ventrals and 82-89 subcaudals. The
Cuban Dromicus cursor of Bibron (in R. de la Sagra) is a distinct

but allied species, Liophis andrece, R. & L., recently renamed
Dromicus cubensis by Garman. Tliese two forms cannot be

generically separated from Liophis, Wagl. (type L. regince, L.). The
genus Dromicus, Bibr., of which I take D. angulifer, Bibr., to be the

type, may be distinguished by its enlarged anterior mandibular teeth.

8. OxYRHOPus PLUMBEUs, Wied,

9. Leptodactylus pentadactylus, Laur.

10. Hyla RUBRA, Daud.

This appears to be the first record of this South-American Tree-

Frog in the West Indies. Two female specimens were sent by
Mr. Ram.age.

III. St. Vincent.

Collected by Mr. H. H. Smith.

1. Hemidactylus MABOuiA, Mor.

2. Thecadactylxjs rapicauda, Houtt.

3. Sph^rodactyltjs vincenti, sp. n.

Snout acutely pointed, as long as the distance between the eye

and the ear-opening, once and a half the diameter of the orbit ; ear-

opening small, roundish. Rostral large, with longitudinal cleft

above; nostril pierced between the rostral, the first labial, and two
scales; three upper and three lower labials; mental large, its pos-

terior border truncate and iu contact with two or three scales. A
small spine-like scale on the upper eyelid, above the middle of

the eye. Upper head-scales small, keeled, largest on the snout.

Dorsal scales moderately large, rhomboidal, juxtaposed, keeled, larger

on the sides, where they are about half the size of the ventrals

;

latter hexagonal, imbricate, smooth ; 55 to 60 scales round the

middle of the body. Tail cylindrical, tapering ; upper caudal scales

pointed and keeled ; a series of enlarged subcaudal shields. Brown
above, head lighter; a pale, dark-edged V-shaped marking may be
present at the base of the tail ; lower parts pale brown, the scales

edged with darker ; tail coral-red, all over or only on the lower

surface.
millim.

Total length 55
Head 8
Width of head 5

Body 20
Fore limb 8
Hind limb 10
Tail 27

Several specimens were obtained in damp forest, under rotting

leaves.
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4. Anolis alligator, D. & B., var. vincenti, Garm.

Anolis vincentii, Garm. Bull. Essex Inst. xix. 1887, p. 46.

5. Anolis richardii, D. & B.

Anolis griseus, Garm. 1. c. p. 36.

6. Iguana tuberculata, Laur.

7. Ameiva surinamensis, Laur.

Ameiva aquilina, Garm. 1. c. p. 3.

8. MaBUIA AtJRATA, Schu.

Mahuia eenea, Gray, Garman.

Two specimens. These have the supranasals separate, as described

by Garman ; but these shields are in contact with each other in

the type specimen of M. cenea from St. Vincent. The keels on the

scales almost obsolete.

9. XiPHOSOMA HORTULANUM, L.

10. Coluber boddaertii, Sentz.

Ventrals 192, 200; subcaudals 92, 120.

11. Herpetodryas carinatus, L., var. vincenti.

More slender than the type. Ventrals 168, 166; subcaudals

155, 148. Three postoculars ; temporals 1 + 2; three labials

entering the eye. Blackish brown or black above ; upper lip and

gular region yellowish ; belly plumbeous or blackish.

Continental specimens of this species have usually 145-160

ventrals, 125-140 subcaudals, and two postoculars. However, as

we have in the British Museum a specimen from Venezuela with

164 ventrals and 171 subcaudals which is otherwise not separable

from H. carinatus, I must regard the St. Vincent specimens as

referable to a variety rather than to a distinct species. Specimens

from Guadeloupe and Trinidad do not differ from the typical

H. carinatus.

Five species of Herpetodryas may be distinguished, as shown by

the following synopsis :

—

I. Scales in 12 rows ; anal usually divided.

Four or more rows of scales keeled 1. sexcarimtus, Wagl.
Scales smooth, or only the two middle rows

keeled 2. carinatus,!,.

II. Scales in 10 rows.

Anal entire ; scales smooth, or only the two middle

rows keeled 3. fuscus, L.

Anal divided; scales smooth.. 4. weete, Cope.

Anal divided ; scales keeled 5. grandisqiiamis, Ptrs.

12. Hylodes martinicensis, Tsch.

13. Leptodactylus caliginosus, Gir.

Leptodactylus validus, Garm. 1. c. p. 14,
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IV. Becouia and MousTiaxjES, Grenadines.

Collected by Mr. H. H. Smith.

1. Hemidactylus mabouia, Mor. Becquia.

2. Anolis alligator, var. gentilis, Garm. Becquia.

Anolis gent His, Garm. 1. c. p. 34.

3. XiPHOsoMA HORTULANUM, L. Becquia.

4. Coluber boddaertii, Seutz. Moustiques.

Ventrals 198; subcaudals 117.

List of Fishes obtained in Fresh Water on Dominica and
St. Vincent.

I. Dominica.

Collected by Mr. G. A. Ramage and Dr. H. A. A. Nicholls.

Presented to the British Museum by the West Indies Exploration

Committee.

1

.

Pristipoma crocro, C. & v.

2. SiCYDIUM plumieri, B1.

3. Eleotris dormitatrix, B1. Schn.

4. Eleotris gyrinus, C. & V.

5. Gobiesox cephalus, Lacep.

6. Agonostoma monticola, Bancr.

7. Angtjilla latirostris, Risso.

II. St. Vincent.

Collected by Mr. H. H. Smith. Presented to the British Museum
by Mr. F. D. Godman.

1. Mesoprion griseus, C. & V.

2. Pristipoma crocro, C. & V.

3. Gerres rhombeus, C. & V.

4. Gerres argenteus, B. & G.

5. SiCYDiuM plumieri, B1.

6. Gobius banana, C. & V.

7. Eleotris dormitatrix, B1. Schn.

8. Eleotris gyrinus, C. & V.
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9. GoBiEsox CEPHALus, Lacep.

10. MUGIL BRASILIENSIS, Ag.

11. Agonostoma monticola, Bancr.

12. Citharichthys spilopterus, Gthr.

13. Solea inscripta, Gosse.

14. Anguilla latirostris, Risso.

4. On the Lyceenidee of the Solomou Islands.

By Hamilton H. Druce, F.E.S.

[Keeeived May 19, 1891].

(Plates XXXI. & XXXII.)

The present list is based on a large number of these Butterflies

obtained in the Solomon Islands by Mr. C. M. Woodford, and now
in Messrs. Godman and SaWin's collection, to which are added some
few collected by Mr. Gervase Mathew, R.N. The large majority

of the species are peculiar to these islands, whilst some few, such as

LyccBnesthes emolus, Godt., Zizera gaika, Trimen, and Tarucus
plinius, Fabr., have, as is well known, a very extended range. Forty-
two species are here enumerated, 21 of which I have described as new.
The type-specimens are all in Messrs. Godman and Salvin's

collection.

Hypochrysops, Feld.

Hypociirysops cratevas.

Hypochrysops cratevas, H. H. Druce, Trans. Ent. Soc. 1891,

p. 191, pi. X. S. 16-18, pi. xi. f. 16.

Aola, Guadalcanar I.

Hypochrysops architas.

Hypochrysops architas, H. H. Druce, Trans. Ent. Soc. 1891,
p.l9l, phx. ff. 2, 3.

Fauro I.

Hypochrysops sexjthes.

Hypochrysops seuthes, H. H. Druce, Trans. Ent. Soc. 1891,

p. 192, pi. xi. ff. 4, 5.

Uru Bay and Tyoh, Malaita I.

Hypochrysops alyattes.

Hypochrysops alyattes, H. H. Druce, Trans. Ent. Soc. 1891,
p. 193, pi. xi. ff. 6-8,

Aola, Guadalcanar I.
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PiTHECOPS, Horsf.

PiTHECOPs DiONisiTJS. (Plate XXXI. fig. 1.)

LyccByia dionisius, Boisd. Voy. Astr., Lep. p. 82. n. 11 (1832).

Alu I., near Shortland I. Fauro I. Florida I. Treasury I.

{Matheiv).

Mr. Woodford's collections contain a large number of specimens
agreeing with those from N. Guinea. The first subcostal nervule

in this species is not anastomosed with the costal nervure to any-
thing like the extent that it is in the type of the genus (P. hylax,

Fabr.). I have figured a specimen from Alu I.

PiTHECOPS DIONISIUS, var. STEiREMA. (Plate XXXI. fig. 2.)

Pithecops steirema, H. H. Druce, Ann. Mag. Nat. Hist., Jan.

1890, p. 25.

Savo I. Aola, Guadalcanar I.

This form, which is distinguished from the preceding by having
scarcely any white on the hind wing, seems to be confined to the

two islands as noted above.

ZiZERA, Moore.
ZlZERA PHCEBE.

Zlzera phoebe, Murray, Ent. Mo. Mag. x. p. 107 (1873).

Alu I., near Shortland I. St. Anna I., near San Christoval I.

Ugi I. (Matlieiv).

Several specimens agreeing well with the typical specimens from
Australia.

ZlZERA GAIKA.

Zizera ffaiha, Trimen, Trans. Ent. Soc. 1862, p. 403.

Alu I., near Shortland I. Guadalcanar I. N.W. Bay, Malaita I.

Ulaua 1. Treasury 1. (Matthew).

It seems to be a generally accepted fact that Z. pygmcea, Snell.,

is a synonym o^ Z. gaika, otherwise I should have placed these speci-

mens under the former name.

Lyc^nesthes, Moore.

Lyc^nesthes emolus.

LyccenestJies emolus, Godt. Enc. Meth. ix. p. 656. n. 133 (1823).

Alu I., near Shortland I. Guadalcanar I, Uru Bay, Malaita I.

Both sexes of this insect, which it is impossible to separate from
the Indian and Australian species.

Talicada, Moore.

Talicada cleotas.

Polyommatus cleotas, Guer. Voy. Coq. t. 18. f. 4 (1829).

Alu I., near Shortland I. Fauro I. Rubiana I. St. Anna I.

Several specimens agreeing well with examples from N. Ireland.
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Nacaduba, Moore.

All the species here included in this genus have the first branch
of the subcostal nervure completely anastomosed with the costal

nervure for a more or less considerable distance, and it would seem
that this fact may prove to be of much value in determining closely

allied species. For instance, N. felderi, Murray, is stated by
Mr. de Niceville (Butt. India &c. iii. p. 147), following Herr
Semper, to be a synonym of N. nora, Feld. ; but in N. nora (from

Sikhim) the first subcostal nervule is anastomosed with the costal

nervure for a distance rather less than equal to its length from the

subcostal nervure to where it joins the costal nervure, whilst in

N. felderi it is anastomosed nearly four times this length. The
type of N. nora is from Ainboiiia, and it seems possible that the

Indian insect is wrongly identified.

Nacaduba astarte. (Plate XXXII. fig. 10 $ .)

Lampides astarte, Butl. Ann. Nat. Hist. (.5) x. p. 150 (1882).

Alu I., near Shortland I. Fauro I. N.W. Bay, Malaita I.

Several specimens ( $ ) agreeing well with Mr. Butler's type

in the British Museum from New Britain.

There is a male of what I believe to be this species in Messrs.

Godman and Salvin's collection, which on the upperside is a silky

brownish blue, and on the underside has the conspicuous white
bands somewhat narrower than the type, and also the specimens
referred to above. It is from the Duke of York I. The specimen
figured is from Fauro I.

Nacaduba plumbata, sp. n. (Plate XXXI. figs. 3 J , 4 $ .)

Male. Allied to N. macrophthalma, Feld. Upperside dark violace-

ous blue, with the margin narrowly, and cilia dark blackish brown, the
outer margin of primaries more rounded, and in that respect resem-
bling N. herms, Feld., from Amboina. Underside light brownish
grey, with all the macular markings and lunules slightly darker and
bordered outwardly with pure white. The fore wing slightly, and
the hind wing extensively, suffused with bright emerald-green scales

at the base. Primaries with a rather narrow band at the end of the

cell, and beyond that at about halfway between it and the outer margin
a continuous unbroken macular band of about equal width as far

down as the median nervure, below that gradually widening inwardly
to the submediau nervure ; beyond this band a submarginal row of

darker crescent-shaped lunules enclosing a marginal row of large

indistinct spots. Secondaries with a basal band, broadest on the

costa, another near the end of the cell, and beyond that, com-
mencing rather beyond the middle of the costa, a very irregular

much-broken macular band reaching to the inner margin, that part

of it which is opposite the short band near the end of the cell being
placed nearer to the outer margin, so that its inner border runs in a
line with the outer border of its continuations. Beyond this band a
submarginal row of darker crescent-shaped lunules enclosing large
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distinct spots. Supposing, as I do, that the median nervule is con-

tinued to the margin, there is a large deep black spot narrowly
bordered inwardly with pale orange, and outwardly with brilliant

metallic light blue, between the first and second branches ; also a

lengthened black spot at the anal angle thickly covered with blue

scales, and bordered inwardly with a minute orange spot, which,

however, is not always present.

Female. Dull blackish brown. Primaries of a lighter and more
brilliant violaceous blue in the discal area, and the costal and outer

margins evenly and broadly bordered. Secondaries with a tew blue

scales scattered over the surface, and a marginal row of large black

lunules, largest towards the anal angle, very narrowly bordered with

greyish blue. Underside as in male.

Head, thorax, and abdomen coiicolorous with wings _: anteunsB

black above, spotted with white beneath.

Expanse, c? 2 ItV-'t^?! inch.

This species has a short black tail with a white tip on the lower

median nervule.

Guadalcanar T. Tyoh, Malaita I. TJlaua I.

The blue on the females from Ulaua I. has almost entirely dis-

appeared, and in specimens both from jNIalaita I. and Ulaua I. the

orange near the anal angle on underside of hind wings is replaced by
white.

The markings on the underside, although armnged much as in

iV. macrophtlialma, are much more distinct than in that species. It

is also a smaller insect.

Nacaduba ugiensis, sp. n. (Plate XXXI. fig. 5.)

Female. Allied to iV^. plumbata. Disks of upper surface suffused

with a lighter and more brilliant blue. Underside much paler, and
with bases of both wings much more strongly suffused with hght
bluish-emerald -green. Expanse same as N. plumhata.

Ugi I. (Mathew).

Messrs. Godman and Salvin's collection contains three specimens
obtained by Mr. Mathew, but Mr. Woodford does not seem to have
met with any. The pale colour and strong suffusion of green on
the underside gives the species a remarkat)le appearance.

Nacaduba euretes, sp. n. (Plate XXXI. figs. 6 c? , 7 $ .)

Male. Allied to N. prominens, Moore. Upperside much more
briUiant violaceous silvery-blue, with the brown margins broader.

Underside with markings much as in N. prominens, but the sub-

marginal row of lunules on both wings very large, triangular, and
much darker than the bands.

Female. Dark greyish brown, with the disk of the primaries

brilliantly suffused with light blue.

Head, thorax, and abdomen concolorous with body. A short

brown tail tipped with whitish.

Expanse, <J If-lj inch, J U-l-fo i"^'i-
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Aola, Guadalcanar I. N.W. Bay, Malaita I. Fauro I. Ru-
biana I. Ulaua I.

This species can be immediately distinguished from the preced-

ing by its having an additional band in the centre of the cell below,

which is also continued downwards nearly to the inner margin.

Nacaduba korene, sp. n. (Plate XXXI. fig. 8.)

Male. Allied to N. euretes, but all the bands on underside narrower,

and bordered outwardly with sordid white, not pure white as in

that species. The submarginal row of lunules is only sligbtly darker

than other parts of wings. Expanse srme as N. euretes.

Aola, Guadalcanar I. Opposite Ugi, San Christoval I.

This form may prove to be a variety of the preceding, but in

a long series of specimens there do not appear to be any inter-

mediates.

Nacaduba amaura, sp. n. (Plate XXXI. fig. 10.)

Male. Allied to N. ancyra, Felder, from Amboina and Aru, from
which it principally differs by having the bands on the underside

much more irregular, and by the submarginal row of crescent-shaped

lunules being large and dark, and by the greater preponderance of

white in the ground-colour, and by being grey in place of brown.
Female. Upperside dull greyish brown, the disk of the fore wing

suffused with blue ; hind wing slightly bluish, with a distinct marginal
row of grey-bordered lunules, that one between the median nervules

being darker and bordered inwardly with orange. Underside browner
than in male, and more strongly diffused with white.

A short black tail white-tipped, and white below.

Expanse, S If inch, 5 lyLinch.

Alu I., near Shortland I. Rubiana I. Malaita I.

This may prove to be a variety of iV. ancyra, Feld., as it is some-
what variable, but amongst the specimens before me are none which
agree well with it.

Nacaduba maniana, sp. n. (Plate XXXI. fig. 9.)

Male. Allied to the preceding, but a darker shade of blue on
the upperside. Underside with all bands bordered with sordid

white, having altogether a much duller appearance, and with the

marginal row of lunules in the fore wing entirely gone, and the sub-

marginal very indistinct. Expanse 1^ inch.

Ulaua I.

Several specimens not showing any variation.

Nacaduba ligamenta, sp. n. (Plate XXXI. figs, lid', 12 5 .)

Male. Upperside shining violaceous blue ; cilia brown. Underside

with light brown bands, bordered with pure white on a greyish-

white ground. Primaries with a band in the middle of the cell,

another at the end, and beyond that, reaching from the costa to

the submedian nervure, a rather narrow macular band ; a marginal
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row of exceedingly minute indistinct lunules, and a submarginal row

of very narrow crescent-shaped lunules. The bands on the hind

wing arranged much as in N. amaura and other allies, and the

lunules as in fore wing.

Female. Upperside as N. amaura. Underside pure white, so that

the borders to the light brown bands described in the male are in-

visible, and the submarginal rows of lunules appear more distinct.

Head, thorax, and abdomen brownish, antennae annulated with

white ; legs white, with a few black spots.

Expanse, c? $ 1^ inch.

This species may be readily distinguished from its allies by the

white appearance of the underside.

Nacadtjba keiria, sp. n. (Plate XXXI. figs. 13 c?. 14 $.)

Male. Upperside dark lavender-blue, with two or three large indis-

tinct triangular marginal black spots at the anal angle of hind wing
;

cilia dark brown. Underside clear greyish white, suffused at the

base with bright green and with all the markings well defined.

Fore wing with two small blackish dashes about the middle of the

cell, one above the other, having their respective bases, one on the

upper and one on the lower wall of the cell ; a long narrow light

brownish streak at the end of the cell and beyond that an irregular

band, the upper part consisting of separated spots, the lower usually

being a thickened streak ; beyond this is a darker, submarginal,

zigzag line and a marginal row of somewhat triangular dusky

lunnles. Hind wing with three black, white-ringed, distinct spots

encircling the base, viz. one on the costa, one about the middle, and

one on the inner margin close to the base ; a rather long narrow

band at the end of the cell, bent outwards ; beyond these, com-

mencing with a dark spot on the costal margin, a much-broken

light brown band, consisting of darker-edged, irregular, confluent

spots reaching to the submedian nervure, beyond this a submarginal

irregular line enclosing a marginal row of large greyish-brown lun-

ules ; a black spot between the first and second median nervules

broadly bordered inwardly with reddish orange ; a short black line

on the anal margin near the end of the abdomen. The outer mar-

gins of both wings very narrowly black ; cilia greyish white.

Female. Upperside greyish brown. Primaries with the disk very

slightly suffused with light blue scales. Secondaries with a rather

large outer-marginal row of slightly darker lunules, bordered in-

wardly with greyish and outwardly with a very fine greyish line,

the two anal lunules being darkest. Underside as in male, but

ground-colour rather browner and less green at base.

Head, thorax, and abdomen concolorous with wings ; legs white

with black spots. Antennae black, annulated with white. A short

black tail margined and tipped with white.

Expanse, S $ laV"'i "^^^*

Alu I., near Shortland I. Aola, Guadalcanar I. N.W. Bay,

Malaita I. Tyoh, Malaita I. Fauro I. Florida I.
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The only difference I can detect in a good series of specimens is

a slight one in the size of markings below.

Nacaduba DION, Godt. Enc. Meth. ix. p. 655 (1823).

Rubiana I. Ugi I.

The four specimens before me are females, and without seeing a

male I think it better not to describe them as a new species. They

seem to differ slightly from that sex of iV. dion from N. Australia by

having two large black spots with broad orange borders and metallic

silvery-blue scales at the anal angle of hind wing below.

Nacaduba vincula, sp. n. (Plate XXXI. fig. 18.)

Male. Upperside dull liglit greyish blue, having a hairy appear-

ance like C. platissa, Herr.-Schaff., very narrowly edged with black
;

cilia greyish, darker at ends of nervules. Underside rich dark

chocolate-brown, with darker white-bordered bands. Primaries with

a band in the middle of the cell, commencing on the costa and

reaching below the median nervure ; a rather wider band at the end

of the cell having a small lengthened spot on the costa immediately

over it ; beyond these a somewhat irregular semicircular macular

band commencing on the costa, gradually widening to opposite the

cell and reaching to the submedian nervure, where it is narrowest

;

the ground-colour outside the inner edge of this band suffused with

white scales ; a large marginal row of oval lunulas with a faint grey

line running through them. Secondaries blackish at the base ; an

irregular basal band and beyond this, commencing on the costa,

another which may be said to end on the median nervure, beyond

this another which commences on the subcostal and gradually

narrowing reaches the anal margin about the end of the abdomen
;

a submarginal row of triangular lunules and a marginal row of

oval lunules encircled with white ; a large reddish-orange spot near

the anal angle bordering inwardly a small black spot partly covered

with metallic green scales.

The outer margins of both wings very narrowly black ; cilia as

above.

Head, thorax, palpi, and legs black ; antennae annulated with

white. Abdomen brownish above, light buff below. Eyes densely

hairy, vdth a pure white spot between them.

Expanse If inch.

Fauro I.

I have only seen one specimen of this fine insect, which is allied

to A^. lineata, Murray, N. Australia, and N. palmyra, Feid. It may
be distinguished from the male of iV. lineata (whicii I have seen

nowhere described) by its larger size, by the different colour, and

prominent white borders to the bands below, and by the outer margin

being rounded, not nearly straight as in that species.

It is probable that the female will prove to have a broad white

band on the primaries. I have examined the neuration of these

species, and find that the first subcostal nervure is anastomosed

with the costal nervure much as in typical Nacaduba. The following



364 MR. H. H. DRUCE ON THE [Juiie 2,

is a short description of JH. lineata, Murray :

—

Male. Ujjper-

side brownish silvery blue, browner at apex. Underside chestnut-

brown, with bauds much as in N. vincula, but narrower and not

bordered with white as in the female.

Thysonotis, Hiibn.

I have followed Herr Semper in using Hiibner's name for this

group. There is apparently nothing but what Mr. de Nicevile calls

" facies " to distinguish it from Nacaduba.
""O^

Thysonotis kruera, sp. n. (Plate XXXI. figs. 16c?, 17 $ .)

Male. Upperside dark violaceous blue, narrowly margined with

dark brown ; cilia dark brown. Underside pure white, with costal

and outer margins of primaries dark brown, broadest at the base.

Secondaries brown at the base and the outer margin, on which is a

row of small, irregular, metallic blue spots with a few scales above

them towards the anal angle ; a few metallic scales near the base

just outside the brown.

Female. Upperside dull greyish brown, with the disk, from the

base, dull light violaceous blue ; hind wing with the outer margin

darkest, slightly bluish towards the base. Underside as in male.

Head and thorax dark brown ; abdomen brown, annulated with

white as the bases of the segments ; antennae and legs dark brown

spotted with white.

Expanse, 6 $ lyTj i"ch. No tail.

Florida I. ( c? )• N.W. Bay, Malaita I. ( ? ).

This species is allied to T. hymetus, Feld., from Amboina, but is

darker blue above, and the female is very different, and to T.piepersii,

Snellen, from Celebes.

Thysonotis cepheis, sp. n. (Plate XXXII. figs. Id', 2 $ .)

Male. Upperside silky violaceous blue, with the margins narrowly

and evenly black ; lighter in the disk of tlie fore wing. Underside

allied to T. schaeffera, Esch., but suffused with more brilliant green

at the bases and with the outer-marginal band enclosing the black

spots, which in that species is light buff, brilliant metallic green.

Female. Upperside as in T. schaeffera, Esch., female. Underside

as in male.

Head and palpi greenish white ; thorax and abdomen brown ; legs

brown and white.

Expanse, S IjVU i"ch, $ I Jj^ inch.

Aola, Guadalcanar I.

In some specimens the outer border only of the band on the

underside of hind wing is metallic green, the inner border being buff

as in T. schaeffera, Esch.

T. cepheis can be at once distinguished from that species by the

upperside of male being almost entirely blue, in that respect resem-

bling another allied species, viz. T. calydonica, Feld., from New
Caledonia, which has been placed as a synonym of T. schaeffera by
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M. Semper and others ; but on the underside it is a brilliant metallic

golden yellow, which is not shown in Felder's figure.

Thysonotis chromia, sp. n. (Plate XXXII. fig. 3.)

Male. Upperside silky violaceous blue, costa and outer margins
very narrowly and evenly black ; cilia black ; tail black, tipped with

white. Underside : fore wing creamy white, with the costal margin
broadly black ; outer margin narrowly black near apex, gradually

widening towards outer angle ; an indistinct marginal whitish line,

and a distinct submarginal white line thickening at each nervule.

Hind wing : costa pure white from the base, gradually tapering

towards the apex ; below that a broad black band between the costal

and subcostal nervures reaching from the base to the apex ; below
this a broad white band from the inner margin running to a point

at the apex, even on its upper edge, zigzag on its lower ; following

this a rather broad black band, and again beyond this a submarginal
row of black lunules bordered inwardly with large white crescent-

shaped lunules ; the four lower ones being more or less covered

with brilliant shining caerulean-blue scales. A rather broad distinct

white marginal line from the apex to the anal angle, intercepted with
black at each nervule.

Head, thorax, aud abdomen concolorous with wings ; antennae
black, annulated with white ; legs black and white.

Expanse l-^-^ inch.

Fauro I. Maravo I.

I have not seen the female of this insect. It is allied to T. sper-

chius, Feld., but has many points of distinction.

The specimen figured is from Fauro I.

Epimastidia, gen. nov.

Allied to Thysonotis ; neuration the same ; antennae somewhat
more slender and more gradually clavate. Upperside of hind vnng
with subcostal nervure clothed from base for about two-thirds its

length with long slender hairs. Underside with no metallic spots

or markings.

Type Lyccena inops, Feld.

In the British Museum collection E. inops is placed in the genus
Pithecops, with which it also agrees in neuration, but I think from its

general appearance it is more nearly allied to Thysonotis. It may
perhaps be found convenient to retain the name Bonis for the group
of which the Papilio danis, Cr., is the type, as they seem to be

coarser-scaled and more robust insects.

Epimastidia contains tailless insects, Thysonotis tailed and tail-

less, and Danis tailless species.

Epimastidia arienis, sp. n. (Plate XXXII. fig. 6.)

Male. Upperside uniform shining cserulean blue, with the outer

margins of both wings rather narrowly blackish brown ; hind wing
with the costal third whitish brown, lighter towards the margin.

Underside pure creamy white, with the outer margins of both wings

Proc. ZooL. Soc— 1891, No. XXV. 23
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rather broadly and evenly bordered with brown, down the centre of

which is a marginal row of large black lunules, indistinctly bordered

inwardly with whitish and outwardly with distinct white spots, some
of which appear slightly bluish.

Head, thorax, and abdomen blackish above, white beneath.

Expanse 1| inch.

Florida I.

I have before me three males of this beautiful species, wliich is

allied to E. inops, Feld., from Aru ; but it appears to be of a more
brilliant shade of blue than specimens of that species, and on the

underside is distinguished by being entirely without the broad

brown border to the costal margin of fore wing, and the brown ultra-

median band to the hind wing.

Prosotas, gen. no v.

Allied to Nacaduha and allied genera, from which it differs by
having the first branch of the subcostal nervure very short,

reaching only to the costal nervure, which it joins, and disappears.

Type P. caliginosa, niihi.

Prosotas caliginosa, sp. n. (Plate XXXI. fig. 15, J •)

Male. Upperside dark greyish brown, rather darker at the

margins ; slightly shining violaceous in the disks, especially of the

hind wing ; cilia light brown. Underside dark brownish grey, with

bands and lunules edged with sordid white, much as in N. ardates,

Moore, but having the submarginal row of lunules on both wings

large, indistinct, and darker than any other portions of the wing.

On the hind wing, near the anal angle, is a large black spot inwardly

edged with orange.

Female. Upperside uniform dull greyish brown, of a lighter shade

than male. Underside as in male but paler.

Head, thorax, and abdomen brownish ; legs brown with small

white spots ; antennae brown annulated with white.

Expanse A inch, cJ ? •

Alu I., near Shortland I. Aola, Guadalcanar I. Rubiana I.

Malaita I.

T have compared this species to N. ardates, Moore, but on the

upperside it has a very different appearance, somewhat resembling

some specimens of the European Lyccena alsus.

It is possible that this is the Lycceina alsulus, Herr.-Schaff., but it

does not seem to fit the description.

Lyccena biocellata, Felder, from Australia, possibly belongs to

this genus, but I have no specimen for examination.

Jamides, Hiibn.

Jamides amarauge, sp. II. (Plate XXXI. figs. 20 cJ, 21 $ .)

Male. Upperside brilliant shining silvery light blue, greenish in

some lights ; primaries with apex and outer margin broadly blackish

brown ; secondaries with the outer margin brown-bordered and a
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distinct marginal row of grey-circled lunules, largest at the anal
angle ; inner margin light brown. Underside rather dark greyish
brown, with indistinct bands and lunules edged with sordid white.

Primaries : a band at the end of the cell and beyond that a broad
band commencing on the costa, running in semicircular form to the
first branch of the median nervure, where it touches the short band
at the end of the cell, and then continues nearly to the subniedian

nervure, where it ends, beyond this a marginal and a submarginal
row of faint lunules. Secondaries with three indistinct much-broken
macular bands, the first near the base, second rather before the

middle, and the third rather beyond, these last two converging into

one near the anal margin, beyond these an indistinct submarginal
row of crescent-shaped lunules enclosing a marginal row of circular

lunules. A large black orange-bordered spot near the anal angle.

Female similar to male, but without the gloss and of a slightly

more bluish tinge and with less green on the costa. Underside as

in male, but white rather more prominent.

Head, thorax, abdomen, and short tail greyish brown ; palpi and
legs whitish.

Expanse, (S \.\ inch, $ H-^tV inch.

Alu 1., near Shortlaud I. Guadalcanar I. Florida I.

This species may be distinguished from its allies by its pale

coloration. There is scarcely any difference between the sexes,

except that the male is metallic and the female duller blue.

Jamides scEMiAS, sp. n. (Plate XXXII. figs. 4 c? , 5 $ .)

Allied to J. woodfordii, Butl.

Male. Upperside rich dark sliining purple, with the apex of fore

wing very narrowly black ; cilia black. Underside much as in

.species mentioned, but the ground-colour of the white-bordered

bands generally of a darker shade than the rest of the wing, and the

submarginal rows of crescent-shaped lunules large and distinct.

Female. Scarcely distinguishable from that sex of J. woodfordii,

but the marginal row of lunules on the hind wing larger and more
distinct. Underside as in male.

Expanse 1^ inch.

Alu I., near Shortland I. Fauro I. Florida I. N.W. Bay,
Malaita I.

This species can be at once distinguished from its allies by its dark

purple coloration. I think that there can be no doubt that Mr.
Butler's J. campanulata is a synonym of his J. woodfordii. I have

before me some 36 specimens of tliis form from the Fiji Islands,

varying in size from 4 inch to 1^ inch, and having the submarginal

line noted by Mr. Butler as a principal distinction varying from blue

to white, and in some cases disappearing altogether.

Jamides cephion, sp. n. (Plate XXXI. fig. 19.)

Male. Brilliant morpho blue, with emerald-green reflexions ; apex

and outer margin narrowly black above, equal to that of J. scemias.

Inner margin of hind wing densely black. Tail black, not tipped

2.5*
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with white. Underside much as in J. woodfordii, but rather darker

and the black spot over the tail larger and bordered inwardly with a

broader band of dark red, not orange.

Expanse ly^ inch.

Aola, Guadalcaiiar I.

This species is perhaps nearest to J. morphoides. Bull., from New
Hebrides, but is even more brilliant, and has much narrower borders.

Lampides, Hiibn.

Lampides aratus.

Papilio aratus, Cr. Pap. Exot. iv. t. 365, A, B (1782).

Lampides ccerulina, Mathew, Trans. Eat. Soc. Lond. 1887, p. 46.

Alu I., near Shortland I. Fauro I. Guadalcanar I. Ugi I.

The types of Mr. Mathew's species (now in Messrs. Godman and
Salvin's collection) are stated {loe. cit) to be allied to L. celianus,

Felder, but they are not in any way distinguishable from Cramer's
species from Amboina and Ceram.

Lampides evanescens, Butl. P. Z. S. 1875, p. 615.

Alu I., near Shortland I. Fauro I. Maravo I. Florida I. Aola,

Guadalcanar I. Cape Astrolabe. Malaita I. Opposite Ugi, San
Christoval I. Ugi I. St. Anna I. Ulaua I.

I have before me a large series of this species which shows con-

siderable variation as to the breadth of the black border to the

primaries above, and as to all the other distinctions pointed out by
Mr. Butler (loc. cit.), excepting that the wings do certainly appear

somewhat shorter than Indian specimens of L. celianus, Fabr. There
are examples from most of the localities which agree well with the

types and other specimens in Messrs. Godman and Salvin's collection

from New Hebrides Islands.

There can be no doubt that L. celianus, Auct., is a synonym of

L. celeno, Cr., the type of which is, of course erroneously, stated to

have come from Surinam.

Lampides areas, sp. n. (Plate XXXII. figs. 7 c? , 8 5 .)

Male. Upperside uniform light cobalt-blue, outer margins very
narrowly black. Underside much like L. aratus, Cr., but the ground-
colour of both wings dark greyish in place of brownish, and all the

white markings narrower ; the black sagittate lunules on hind wing
being less distinct and somewhat smaller, and the upper black apical

spot being much the largest, the reverse being the case in L. aratus.

Female. Upperside : fore wing blue as in male, with the costa very

narrowly and the apex and outer margin broadly black. Hind wing
slightly suffused with blue from the base to rather beyond the

middle, bordered with a distinct row of bluish-white spots, beyond
which and between the marginal row of deep black oval lunules,

which are bordered inwardly and near the anal angle outwardly with
bluish white, the wing presents a decided cupreous appearance,

which is caused by the abnormal quantity of orange on the underside
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showing through. Underside as in male, but with a large patch of

orange on hind wing reaching from the submedian nervure almost to

the apex.

Both sexes with a short streak of silvery blue on each side of the

median nervules and the submedian nervure near the margin.

Expanse, d" If- 1^ inch, $ li-lf inch.

Alu I., near Shortland I. Aola, Guadalcanar I.

This species is similar to L. coruscans, Moore, on the upperside,

but differs in having the black margins reduced to a narrow line

;

the fore wing also being broader, and the hind wing more produced
apically.

Catochrysops, Boisd.

Catochrysops cnejus, Fabr. Ent. Syst. Supp. p. 430 (1/98).

Alu I., near Shortland I. Guadalcanar I. Florida I.

Mr. Woodford's collections contained several specimens of this

wide-ranging species.

Catochrysops platissa, Herrich-Schaffer, Stett. ent. Zeit.

vol. XXX. p. 74, pi. iv. fig. 20 (1869), $

.

Alu I., near Shortland I. Aola, Guadalcanar I. N.W. Bay,
Malaita I. Fauro I. ( $ ).

Specimens from these islands agree well with several from the New
Hebrides in the British Museum sent by Herrich-Schaffer under his

name, and I think that both Herr Semper and Mr. de Niceville are

wrong in placing it as a synonym of C. strabo, Fabr. It is greyish
silvery blue, much like G. lithargyria, Moore, but darker ; and I

should much prefer to say that it was the same as the latter species

than the former.

We have specimens of C. strabo from N. Australia, whence the
type of C. platissa is stated to have come. The male is described

as pale sky-blue, and it is impossible to recognize the species from
the figures given of the female.

Tarucus, Moore.

Tarucus plinius.

Tarucus plinius, Fabr. Ent. Syst. vol. iii. pt. 1, p. 284 (1793).

Lampides cassioides, Murray, Ent. Mo. Mag. x. p. 108 (1873).

Lampides pseudocassius, Murray, Ent. Mo. Mag. x. p. 126 (1873).

Malaita I. Florida I. Fauro I.

A large race of this variable insect seems to inhabit these islands,

and the only female before me (from Malaita I.) is much clouded with

brown and has very little blue on the disks. Some confusion still

seems to exist as to this species and its allies : Mr. Trimen (South-

African Butt. vol. ii. p. 69, 1887) places T. pulchra, Murray, as a

synonym of T. telicanus, Lang, whilst Mr. de Niceville (Butt. Ind.,

&c. vol. iii. p. 194, 1890) places it under T. plinius, and states

(p. 187) that T. telicanus, Lang, is another species, which I think

will probably prove to be the case.
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There is very little doubt that Mr. Murray has described another

variety of this species.

Arhopala, Boisd.

Arhopala sophax.

Amllypodia sopha.v, Mathew, Trans. Eut. Soc. 1887, p. 47.

Alu I., near Shortland I. Fauro I. Rnbiana I. Aola, Guadalcanar

I. Ugi I. {Mathew).

Closely allied to A. phryxus, Boisd., and A. helius, Cr., from which

it seems to dififer on the underside in having the ultra-median

macular band on the fore -ning more regular and the spots also

generally larger.

The type specimens are in Messrs. Godman and Salvin's col-

lection.

Arhopala sophrosyne. (Plate XXXII. fig. 9, 6 •)

Ambhipodia sophrosyne. Smith, Ent. Mo. Mag. xxv. p. 300
(1889).'

Aola, Guadalcanar I.

A fine and distinct species, not closely allied to any with which I

am acquainted, but, as stated by Mr. H. G. Smith, nearest to

A. cBxone, Heiv.

Arhopala eurisus, sp. n. (Plate XXXII. figs, lid", 12 $ .)

Male. Upperside dark purple, slightly bluish at the base ; costa

and outer margin of fore wing and outer margin of hind wing very

narrowly black ; ctsta of hind wing rather broadly black ; anal fold

brownish black. Underside brown, with the spots and markings
darker than the ground-colour and bordered with whitish brown, with

the exception of the two in the cell and the one at the end of the

cell of fore wing, which are bordered with silvery blue. The markings

are arranged much as in A. adorea, de Nicev., but in the fore wing

the outer band, the spot on the costa, and the lower spot of the

ultra-median band are wanting, and on the hind wing the submarginal

line and the band within are absent.

Female. Light cobalt-blue, lighter at bases and shading off to

purple at its outer margin on the hind wing. Fore wing : apex and
outer margin rather broadly black ; costal margin light brown at the

base, merging into black about opposite the middle of the cell.

Hind wing : costal and outer margins rather narrowly, and apex
rather broadly, black.

Head, thorax, and abdomen concolorous with wings. Tail black,

tipped with white.

Expanse, S 2 inches, $ lf-2 inches.

Fauro I. Aola, Guadalcanar I. Florida I.

In form and general appearance this insect resembles Mr. de
Niceville's figure of ^. adorea (Butt. Ind., Burmah, & Ceyl. vol. iii.

frontis. fig. 139, 1890), but is rather smaller. It is also alHed to

A. micale, Blanch., and is somewhat like He«itson's figure no. 29 of

A. adatha.
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There is a specimen ( c? ) in Messrs. Godman and Salvin's col-

lection which is much like A. eurisus on the underside, but on the

upperside is of a darker purple and all the margins appear broadly

black. It is from Malaita I., but unfortunately so much broken that

I do not think it advisable to name it. A male and female from Aola
are figured.

Deudoryx, Hew.

Deudoryx woodfordi, sp. 11. (Plate XXXII. figs. 13 c?

14$.)

Allied to D. diovis. Hew.
Male. Differs in its larger size, and being rich cupreous in place

of dark orange ou upperside, and on the underside by being dark

greyish brown, by the ultra-median band on fore wing being placed

at a greater angle to the outer margin, and by the marginal spot on
the hind wing between the lower median nervules being larger and
bordered inwardly with orange, not encircled as in D. diovis. The
front of the head, which in 1). diovis is bright yellow, white.

Female. Upperside : dull greenish black (not brown as in D.

epijarbas, j\Ioore), darker in the cell and along coscal margin of fore

wing. Lobe dark orange, with a black spot on its outer extremity.

Underside as in male, but j)aler.

Head and thorax of male black ; anal half of abdomen cupreous as

wings ; basal half black. Head, thorax, and abdomen of female

concolorous with wings.

Tail black, tipped with white.

Expanse, ly^^ ( cJ ) to 1 j^^ inch ( $ ).

Aola, Guadalcanar I.

Mr. Woodford's collection contained a number of specimens of
this species which do not show any variation.

Deudoryx viridens, sp. n. (Plate XXXII. fig. 15.)

Male. Upperside intermediate in colour between D. diovis and
D. woodfordi. Underside pale as in B. diovis, but strongly dusted

over both wings with light green scales. The spot at the end of the

cell large and distinct and much darker than any other marking
on either wing, and the band beyond bent in its middle towards the

outer margin. The black spot near the margin between the lower

median nervules on hind wing smaller than in D. luoodfordi and
bordered inwardly with silvery blue, outwardly with faint orange.

Head, thorax, and abdomen blackish brown.

Expanse 1|^ inch.

Aola, Guadalcanar I.

This insect can be readily distinguished from its allies by the

green appearance of the underside.

The black spot in the lobe in this species and in D. luoodfordi is

always on the lower edge, in B. epijarhas and B. diovis it is always

in the centre.

I have not seen the female.
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BiNDAHARA, Moore.

BiNDAHARA ISABELLA.

Myrina isdbella, Feld. Sitz. Ak. Wiss. Wien, math.-nat. CI. xl.

p. 451. n. 10(1860).

$ . Myrina jolcus, Feld. I. c. n. 1 1 (1860); Hew. 111. D. L. t, 13.

figs. 16, 17(1863).
Sithon chromis, Mathew, Trans. Ent. Soc. 1887, p. 47.

Alii I., near Shortland I. Fauro I. Aola, Guadalcanar I. N.W.
Bay, Malaita I. Ugi I. {Mathew).

i can find no points whereby to distinguish Mr. Mathew's species

from B. isabella, which has been lately figured by Dr. Staudinger

(Exot. Schmett. pi. 95). Mr. Mathew states (trans. Ent. Soc.)

that S. chromis is " allied to S. jjhoddes (Feld. !), but differs ....

in possessing . ... a deep purple blotch near apex, instead of a short,

narrow, blue band." The H. phocides, Fabr., is now known to be a

species without any blue whatever on the upperside.

Mr. Woodford obtained a large number of males of this species

varying very much in size, also several females which agree well

with Hewitson's figure.

There is a specimen in the British Museum from the Aru Islands.

ThECLA (?) ALCESTIS.

Thecla alcestis, Smith, Ent. Mo. Mag. xxv. p. 300 (1889).

Gela I.

I have not seen specimens of this species and am unable to

determine to which genus it is rightly referable.

DESCEIPTION OP THE PLATES.

Plate XXXI.

Fig. 1. Pithecops dionisius, p. 358.

2. , var. sfeirema, p. 358.

3. Nacaduba plundiata, cJ , p. 359.

4.
, 5, p. 359.

6. ugiensis, J , p. 360.

6. eurctes, cJ , p. 360.

7. , 2, p. 360.

8. korene, (5, p. 361.

9. -— maniana, ^ , p. 361.

10. ainaura, (5, p. 361.

11. ligamenta, cj, p. 361.

12. , $,p. 361.

13. keiria, (S , p. 362.

14. , 2 - P- 362.

1 5. Frosotas caUginosa, cJ , p. 366.

16. Thgso7iotis krucra, c? , p. 364.

17. , 2 , p. 364.

18. 'Nacaduba mneula, ^ , p. 363.

19. Jamidcs cophion, (5 , p. 367.

20. amaratige, (S , p. 366.

21. , $,p. 366.
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Plate XXXII.

Fig. 1. Tk^sonotis cepkeis, (J , p. 364.

2. , $,p.364.
3. ckromia, p. 365.

4. Jamides scemias, (J , p. 367.

5.
, 2 , p. 367.

6. Epimastidia arienis, p. 365.

7. Lampides areas, (S , p. 368.

8.
, 2 , p. 368.

9. Arhopala sophrosyne, p. 370.

10. Nacaduba astarte, p. 359.

11. Arhopala eurisus, (^ , p. 370.

12. , 2,jp. 370.

13. Deudorix luoodjordi, (J , p. 371.

14. , 2, p. 371.

15. virideTis, cJ. P- 371.

June 16, 1891.

Dr. St. George Mivart, F.R.S., Vice-President, in the Chair.

Mr. H. A. Bryden exhibited, and made remarks upon, a distorted

pair of Horns of a cow Eland (Oreas carina) shot by him in 1890,

in the North Kalahari. Mr. Bryden also exhibited specimens of the

feet of the Lechee Antelope {Cobus lechee) and remarked upon
their pecuhar conformation.

Mr. Howard Saunders, F.Z.S., exhibited and made remarks on
a nearly white skin of a Tiger from Northern India. The animal

had been sent for preservation to Messrs. Keilich and Son by Major
D. Robinson, Lancashire Fusiliers, Poona. From the skull and the

condition of the teeth it appeared to be an adult male in the prime

of life, the incisors being sharp and perfect.

Col. H. H. Godwin-Austen, F.Z.S., remarked that in his long

experience in India he had only met with one similar example.

Mr. Howard Saunders also exhibited and made remarks on some
specimens of the eggs of the Spot-winged Gull (Zarws maculipennis)

and Trudeau's Tern (Sterna trudeaui), from the province of Buenos
Ayres, obtained by Mr. Ernest Gibson, F.Z.S., and believed to be

exhibited for the first time. The eggs of the former bird were, as

might be expected, similar in character to those of other marsh-
breeding brown-capped Gulls. The eggs of Sterna trudeaui were

intermediate in their shape and pattern between those of the coast-

breeding Terns (Sterna) and those of the marsh Terns (Hydroche-

lidon). The nests of this Tern were stated to be placed in the

swamps, amongst those of the Gull above mentioned.
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Mr. Sclater read an extract from a letter addressed to him by

Dr. H.Bolau, C.M.Z.S., Director of the Zoological Garden, Hamburg,
and dated Hamburg, June 8th. In re[)ly to inquiries Dr. Bolau

stated that there were now two examples of Sea-Eagles referred to

Haliaetus pelagicus living in the Hamburg Garden. One of these,

received as a present from a ship-captain, December 12th, 1882, had

been brought from Amoor-land ; the second, received on February 6th,

1887, had been presented by another captain, who had obtained it

in Corea. The first-named bird was in full plumage and had a large

white shoulder-spot, a white tail, and white thighs, as represented by

Pallas (' Zoographia,' i. p. 343). But the specimen from Corea,

although now more than four years in the Garden, bad not changed

in colour. Its tail was white, but the shoulders and thighs showed

no traces of this colour, being of a brownish black like the rest of

the body. This bird was also larger than that from Amoor-land

and had a stronger bill. Dr. Bolau suggested that the Corean bird

might be a large female of H. pelagicus, which had not obtained

the adult coloration on account of its being kept in captivity ; but

Mr. Sclater pointed out that it was undoubtedly the same bird as

had been described by Taczanowski in his article ou the birds of

Corea (P. Z. S. 1888, p. 452) as Haliaetus branickii, and was a

specimen of very great iat;erest, as tending to confirm this somewhat
problematical species.

The only previously known example of H. branickii, upon which

the species had been based, had been obtained by the Polish collector

Kalinowski at Tsempion, on the coast of Corea, in February 1888.

But Kalinowski had stated that he had seen other similar birds in

the same country.

Dr. R. Bowdler Sharpe, F.Z.S., gave a verbal account of the

proceedings of the recent International Ornithological Congress at

Budapest in which he had taken part.

The following papers were read :

—

1. A Contribution to the Knowledge of the Races of Rana

esculenta and their Geographical Distribution. By G.

A. BoULENGER.

[Eeceived May 26, 1891.]

It is now a well-known fact that the^A\h\eYro^, Rana esculenta, L.',

presents a greater amount of variation, both as regards structure and
colour, than perhaps f>ny other species of Batrachians. Any herpeto-

logist having before him the Japanese and Spanish Frogs, without

^ I wish to remark ou this occasiou that the current notion that the flesh of

this Frog is more valued than that of its European congeners is entirely

erroneous. The Frogs sold in the markets of Paris, Brussels, and Geneva are

almost iuvariablv Pa>ia fcmjioraria. which are commoner and more easily

caught.
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any knowledge of the intermediate forms, would unhesitatingly

pronounce them as representing distinct species : they have, in fact,

been referred to distinct genera by such experienced workers as

Peters and Cope. But if we pursue our investigations over the wide

area occupied by this Frog, viz. the wliole of the Palaearctic Region,

we soon find all the differences by which we were at first struck to

blend through such a number of intermediate forms as to leave no
other course open but to maintain intact the Linnean species.

However, a great difficulty still remains to be dealt with : the

principal of the differences ascertained are not merely individual

;

nor are they entirely dependent on locahty or climate, as almost

identical specimens are met with at such distant points as North
Germany, the Sahara, and Baluchistan. And, what is more striking

still, in the case of two forms occurring in the same country, they

may be perfectly separable and not interbreed, as has been shown
to be the case in Germany. It is therefore not serving the interest

of exact taxonomy and zoogeography to be satisfied with the com-
prehensive notion ofRana esculenta. Attempts should be, and have
been, made at a division of the specific type into races or subspecies.

With this object in view, I have, for the last few years, been
amassing material and information, and have subjected the many
hundreds of specimens which have passed through my hands to a most
minute examination and comparison.

Although I have, unfortunately, failed in my attempt at drawing
very sharp demarcation lines between the various forms, 1 am still in

hopes that others may be more successful ; and with the object of

furnishing them with a basis for future researches, I venture to

publish the following notes, which at the same time show the extent

of the material upon which I have worked.

The first attempt at subdividing Rana esculenta into subspecies,

published by Cametano in 1881 \ proved on the whole a failure.

The two groups into which the species was divided are quite arbi-

trary ; the author's typical form appears to include part of R. ridi-

bunda, and his var. lessoncB evidently embraces specimens of the

typical form. In various papers ^ I have endeavoured to throw

some light on the matter, and my contributions have been supple-

mented by Boettger and Wolterstorff. The latest work on the

subject is from the pen of J. de Bedriaga ^, who admits four forms

in Europe and Western Asia, or one more than I am able to recognize,

the Spanish-North-African specimens being regarded by him as

forming a subspecies distinct from R. ridibunda = fords.

I now propose to divide Rana esculenta into four principal forms,

viz. :

—

1. Var. RIDIBUNDA.

= R. ridibutida. Pall., R. cachinnans, Pall., R. caucasica, Pall.,

^ C. E.. Assoc. Fran?., Congres d'Oran, p. 680. Also Mon. Anf. An. Ital.

p. 61 (1883).
- Zoologist, 1884, pp. 220, 265 ; Proc. Zool. Soc. 1884, p. 673, pi. Iv., and

1885, p. 666, pi. xl.

' Bull. Soc. Mose. 1889, p. 242.
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R. tigrina, Eicbw., R. dentex, Kryn., IR. maritima, Risso, R. his-

panica, Mich., vars. latastii, bedriagce, Cam., R.fortis, Boul., var.

perezi, Seoane,

This is the largest and most widely distributed form, inhabiting

the whole of Europe with the exception of the North-western and

Central parts and li&\y. Western Asia as far east as North Baluch-

istan, Afghanistan, and Eastern Turkestan, and North Africa. As
being on the whole the least specialized form, i. e. departing less

from the normal pattern of the genus to which it belongs, it deserves

to rank first in the list, although the denomination oiforma typica

pertains to the next form, as having been first described under the

name of R. esculenta.

2. Forma typica.

=jB. esculenta, L., R. viridis aqiiatica, Ros., var. silvatica, Koch

(type examined).

Northern and Central Europe, Italy, Russia.

3. Var. LESSONiE.

= var. lessoncB, part.. Cam.

The habitat of this Frog, which in its characters is intermediate

between the preceding and the next, is still very incompletely ascer-

tained, specimens being known from England (Cambridgeshire and

Norfolk), the Rhine, the province Saxony, Piedmont and probably

other parts of Italy, and Malta. The British specimens are most likely

introduced from Italy. The opinion recently expressed by Bedriaga,

that Bell's R. scotica may belong to this form, is due to his having

misunderstood that author. The figure given in the first edition of the

'British Reptiles,' and which has been reproduced in the second

edition and copied by Ecker (Auat. des Frosches), is " taken from

a foreign specimen," and represents R. esculenta typica. Bell's

R. scotica is a synonym of R. temporaria.

4. Var. NIGROMACULATA.

=R. marmorata. Hallow. ; R. nigromaculnta, Hallow. ; Hoploba-

trachus reinhardti, Peters; Tomopterna jiorosa. Cope ; \&x.japonica,

Boul.

The name japonica should be reserved for a species of the

temporaria-^TO\vp ; and R. esculenta, var. marmorata, Massal., is of

earlier date than R. marmorata. Hallow. I therefore adopt the name

nigromaculata, Hallow., which stands next on the list of synonyms.

This Eastern form ranges from Corea and Japan to Southern China

and Siam ; the exact western limits of its habitat have still to be

ascertained, and it would be particularly desirable to know whether

it anywhere comes into contact with or overlaps the area of the

ridibunda form.

The principal characters which have proved of service in diagnosing

these forms are the following :

—

1. The development of the inner metatarsal tubercle, whether
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large or small, blunt or compressed. The length indicated in the

measurements below is the basal, i. e. taken along the attachment

of the tubercle to the foot ; the length of the first toe, given for

comparison, is taken from the tubercle ; and the length of the

tubercle is also compared to the length of the crus or tibia measured
in the flesh.

2. The comparative length of the tibia to the thigh ; this is

shown by pressing the two close together and maintaining the tibia

at right angles to the axis of the body ; the tibial extremity is then

found to overlap, to meet or to fail to meet its fellow placed in the

same position. Only in form 1 do they overlap *, and this character

alone differentiates it from the three others.

3. The presence or absence of short glandular folds along the

back, in addition to the glandular dorso-lateral fold. The presence

of these folds differentiates form 4 from the three others.

4. The presence or absence of bright yellow pigment on the

lumbar and post-femoral regions. This pigment is constantly

absent in form 1, and very seldom in form 2. The character

unfortunately cannot be made use of with spirit-specimens.

By means of these characters we are able to draw up the

following key, which is imperfect only in so far that forms 2 and
3 are not distinguished from each other in an absolute manner

;

this difficulty, however, cannot be overcome, as the two forms do run
completely into one another, and future investigations may even

render their separation unadvisable.

/Heels overlapping. 1. ridibunda. Met. tubercle 2^-4

'

No dorsal J (2.tyjdca. „ 2-3

^°^^''
'

S^^^^"°^
°^«'-J3.teo«<5. „ U-2lappins 1

II a "
I lapping

U- nigDorsal folds yi. 7iiffro7naculata. „ 1-1l|y

^ 9^-14 ^ d

Jf 7-10

« a 5-8

o

5-8 J a

Other characters have been added to complete the definitions.

In the following tables a complete list of the specimens in the

British Museum is given, together with measurements taken from in-

dividuals from various localities. In these measurements the figures

in column 1 give the length, in millimetres, from snout to vent ; in

column 2, the length of the tibia ; in column 3, the length of the

foot measured from the outer metatarsal tubercle to the end of the

fourth toe ; in column 4, the length of the inner toe ; and in column

5, the length of the inner metatarsal tubercle.

The specimens enumerated are but a portion of the material

studied, a picked series, in which consequently abnormal specimens,

i. e. such as fit least well in the technical definitions, are in greater

proportion than in collections made without discrimination. The
number of specimens in the Museum is also greater than appears

from the figures, as I have abstained from counting in any case

^ As in the various species of the temporaria-grou'g, all of which, however
long or short the hind limbs, possess this character.
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more than 10 specimens in each bottle ; and the skeletons are not

enumerated.

1. Var. RIDIBUNDA.

Inner metatarsal tubercle small, blunt, feebly prominent, its

length 2| to 4 times in the length of the inner toe measured from

the tubercle, and 9| to 14 times in the length of the tibia (in the

flesh) ; when the limbs are folded at right angles to the body, tlie

extremities of the tibiae overlap ; tibia as long as or slightly shorter

than the foot measured from the outer metatarsal tubercle. Skin

smooth or moie or less warty ;
glandular lateral fold more or less

prominent, frequently as broad as the upper eyelid. Olive, dull

green, or bronzy brown above, rarely bright green, spotted or

speckled -with dark olive or blackish ; the spots never forming

longitudinal bands ; no bright yellow pigment on the back of the

thighs ; vocal sacs grey.

Measurements.

1. 2.

J. Gironde 65 34

6. „ 50 27

2 . „ 85 44

$. „ 61 32

6 . Corunna 60 28

?. » 74 33

S . Serra de Gerez .

.

62 34

$. „ ..71 38

S . Oporto 58 30
$. „ 81 43

S. Cintra 60 31

2 . „ 72 37

cf . Alemtejo 57 32

$. „ 85 47

S . Berlin 88 42

d. „ 7Q 37

2. „ 104 50

$. » 72 36

c?. Halle 83 41

2 . , 98 49

d. Warsaw 70 38

?. „ 94 47

S . Prague 85 45

?. M 87 42

c? . Vienna 92 48

$ . „ 90 48

cj

.

Constantinople . . 62 34

?. „ .. 70 38

S . Astrachan 95 47

?. „ 92 49

3.
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Measurements

1.

2

.

Kirghiz 87
cf

.

leleaowka 90
o

,

93

?

.

Tsch'inas 80

$

.

Sarawan 90

cJ

.

Shiraz 48

S

.

Fao 73

$

.

Elizabethpol 100

S Smyrna 64

2. .,' 87
2

.

Cyprus 73

2 . Dead Sea 90

2

.

Sinaitic Peninsula 67

2 • Tunis 7o

2

.

Constantine ... 90

cj. Hammam Rirha

.

65

2

.

Biskra 96

2 . Tangier 8.5

2. » 65

(continued).
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Asia.

106. 5.
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above, uniform or spotted with black ; hinder side of thighs
handsomely marbled with black, and usually v\ith more or less of
bright yellow pigment ; vocal sacs white or feebly pigmented.
The range of variation of the somewhat complex assemblage which

I have endeavoured to define as the typicalform is very great indeed
and forms a gradated series leading from the form ridibunda to
the form lessonce.

I must confess that the line drawn between the latter and the
typical form appears to me arbitrary, and that my arrangement is

open to this criticism, that there is altogether a greater a.tiount of
difference between the two extremes of tlie series than there is

between the extreme in the lessonce direction and the form lessonae
itself. The true typical R. esculeiita, as figured by Rosel, is pretty
well in the middle of the series: the extreme specimens with small
inner metatarsal tubercle are from France, Corsica, and Italy ; whilst
the opposite extreme obtains in the specimens from Basle and Vienna.

S
2
c?

?

5

d
2
2
d

2
2
6
d
2
2
d
2
2
2
2
?
d
2
d
2
d
2

Proc

Measurements.

1. 2.

St. Malo 73 33
72 34

Paris 69 35
„ 84 38

Brussels ,54 28

„ 66 33
Basle 61 2/

,y 56 26

., 67 31

„ 63 29
Geneva 61 31

„ 51 2")

78 39
70 36

Copenhagen .... 68 30
.... 63 28

LoUand 85 35
„ 80 36

Berlin 68 32
86 35

Warsaw 87 42

„ 80 37
Neusiedl Lake . . 81 43

..80 40
Vienna 64 30

„ 50 24

Nice 54 2 7

. „ 80 41

Rivoli 65 32
66 32

ZooL. Soc— 1891, No. XXVI.

3.
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Measurements (continued).

1. 2. 3.

$ . Verona 81 41 43
d . Florence 73 36 37
$ . „ 65 31 33
2 . Pisa SO 35 37
6 . Naples 65 34 36
$. „ 60 28 31

S . Corsica 65 32 35

? . „ 77 ^Q 38

4.
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of the inner toe, and 5 to 8 times in the length of the tibia ; when
the limbs are folded at right angles to the body, the extremities of

the tibiae sometimes meet, but nsually fail to meet ; tibia considerably

shorter than the font mea-!ured from the outer metatarsal tubercle.

Skin smooth or with small warts
;
glandular lateral fold very pro-

minent, narrower than the upper eyelid. Brigiit green or brown

aboTe, the dark markings sometimes 'forming longitudinal bands ;

hinder side of thighs handsomely marbled with black on a bright

yellow or orange ground ; vocal sacs not or but very slightly

pigmented.
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side of thighs handsomely marbled with black on a yellow ground ;

sometimes a light line running along the inner upper side of the

tibia ; vocal sacs more or less pigmented.

Measurements.

Japan

1.

Gensau 85

70
65

80
75
54

52
Central Japan .

Loo Choo 63

Chefoo 58

;
65

Shanghai 66

Kiu-Kiang .... 83

Ningpo 55

» 70

2.

38
35
35
40
38
23
21

32
27
31

33
38
27

34

3.

44
40
39
46
42
28
25

37
31

36

38
43
31

38

4.

9

8

8

10

9

6

6

7k

'a
7

8

8

6

5

5

6

54

H
H
5i

6
.')

5

4

5

1-2. Hgr.

3. 2.
4. 2.
5. $.
6-8, 9-10.

11-17. cJ,5,&yg.
18. $.
19. 6-
20. cJ.

21-28. c?,2,ligr.,

29-34, 35-37, 38-

39. cJ,$,&ligr.
40-41. 2 &hgr.
42, 5.
43U4, 45. cJ, 2.
& yg.

4l>-48. Yg.

List of the Specimens.

S. slope of Kbingham Mts., E.

Mongolia.
Brougbton Bay, Corea.

Gensan, Corea.

Japan.
Japan.
Central Japan.

Yokohama.
Hakone Lake, Japan.

Great Loo Choc Island.

Cbelbo.

Sbanghai.

G. E. Mason, Esq. [P.].

G. E. Mason, Esq. [P.]

J. H. Leech, Esq. [P."

J. H. Leech, Esq. [P.

Leyden Museum.
Dr. J. Anderson [P.].

Dr. J. Anderson [P.].

Dr. J. Anderson [P.].

G. E. Mason, Esq. [P.],

E. Swinboe, Esq. [C.].

K Swinboe, Esq. [C.].

Mountains north of Kiu-Kiang. A. E. Pratt, Esq. [C.].

Chusan.
Ningpo. R. Swinboe, Esq. [C.].

Bangkok, Siam. G. E. Mason, Esq. [P.].

2. Notes on some Ungulate Mammals.

By Oldfield Thomas, F.Z.S.

[Received May 28, 1891.]

The following notes have been put together during the preparation

of a list of the specimens of Ungulata in the British Museum

Collection, and it is hoped they may help to clear up some of the

difficulties in the systennatic arrangement of these animals.
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1. The Chevrotains.

The species of Traguliis appear to be rather less in number tban

was admitted by Prof. Milne-Edwards in his monograph of the

group ^ as T. kanchil does not seem to be separable from T.javanicus.

The authors' names also used by Prof. Milne-Edwards want some

revision, as in two out of the four species the first mention of the

animal was unaccompanied by a Latin binomial name. The following

synopsis shows briefly the characters, ranges, and proper names of

the four species which deserve recognition :

—

A. Body not spotted with white. Skin between rami
of lower jaw naked, glandular. Malayan.

a. Dark smoky-grey, belly greyish white without
rui'oiis or fiilvous edging.

a^. Size large, hind foot with hoofs 140-150 tnillim.

Hab. S.Tenasseriin, Malay Peninsula, Sumatra,

and Borneo 1. T. najw, F. Cuv.^

b. Rufous, at least on sides and along edges of belly,

i'. Briglit rufous above ; back of neck not darker

than the rest of the upper surface. Size

medium ; hind foot about 130 millira.

Hah. " Simda Islands " (3/i7?!c-£Vtoar(/.«) 2. T. stanleyanu^, Qr.

c'. Greyish above, brightening to rufous on sides.

A darker line, sometimes nearly black, along

nape of neck. Size small ; hiud foot 1 10-

125 millim.

Hcd). Camboja, Cochin China, S. Tenasserim,

Malay ]:'eninsula, Sumatra, Borneo, and
Java 3. T. javaniciis, (jiviiv\.

B. Body spotted with white. Chin and throat all

equally hairj'.

c. Size medium ; hind foot about 1.30-1.35 millim.

//«6. India and Ceylon 4. T. 'nieminiia,'E,rx\.

The West-i\frican Chevrotain, " Hyomoschus^' aquaticus, Og., is,

as stated by Poniel, Riitimeyer, and others ', certainly congeneric with

the fossil Dorcutherium naui, Kaup, described in 1 836, nine years

before Gray formed the genus Hyomoschus. The animal will there-

fore have to stand as Dorcutherium aquaticum.

2. Llamas and Alpaca.

It is clear that the generic name of this group must be Lama
and not Auchenia, as Cuvier, the founder of the former name, had

no more power to withdraw it than any other author. The earlier

references to the two names are as follows :—

Lama, G. Cuv. Anat. Comp. i. Tabl. gen. 1800 ; Desm. N.
Diet. d'H. N. (1) xxiv. Tabl. p. 31, 1804; G. Fisch.

Zdognosia, iii. p. 3.")1 (1814).

Lactna, Tiedem. Zuul. i. p. 420 (1808).

Auchenia, 111. Prod. S. N. p. 103 (1811); G. Cuv. R. A. i.

p. 2o(1817).

Many suggestions have been made as to the true relationship that

Ann. Sci. Nat. (5) ii. p. 49 (1864).

The references to these names are all given in Prof. Milue-Edwards's paper.

For references, see Lydekker. Cat. Foss. Mamm. B. M. ii. p. 1.j3 (1885).

1
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the wild and domestic forms of Lama bear to each other, the most
generally received view ^ being that the large burden-bearing Llama
{Lama glama, Linn.) is the domestic race of the large wild species,

the Huanaco {Lama huanachus^ Mol. °), and that the smaller wool-

bearing Alpaca {Lama pacos, L.) bears a similar relationship to the

Vicu:na {Lama vicugna, Mol. ^).

After a careful study of the external characters, skulls, and teeth

of all the four forms, 1 have come to the conclusion that this suf;ges-

tion is untenable in one respect, namely as to the origin of the

Alpaca, which appears really to be, like the Llama, a descendant of

the Wild Huanaco *. Its size, although less than that of the Llama,

is far greater than that of the Vicugna; its skull and teeth wholly

agree with those of the former, and the naked patches on the legs,

so distinctive of the Huanaco as compared with the Vicugna, are very

often, although not always, present, the exceptions being easily

explainable in the case of an animal bred and selected for generations

solely with an eye to tlie thickness and extent of its furry coveiing.

The occasional growth of the fur over the patches is not therefore

to be wondered at.

The probabilities also are much in favour of the Peruvians having

domesticated one wild species only rather than two, and of their

having gradually developed two races out of it, tlie one large, strong,

and suitable for the carriage of l)urdens, and the other smaller in

size but exceptional in its capacity for producing a quantity of useful

wool.

As to the nomenclature of the different races, it may be claimed

that as the Llama, Alpaca, and Huanaco are all looked upon zoologi-

cally as one sjiecies, the earliest name for any of them {Camelwi glama,

L.) should be used for that species as a whole. It appears, however,

to be infinitely better that in this, as in other similar cases, the

original name should be used for the domestic race, to which it was
originally given, whether the wild race of the same species is after-

wards discovered with certainty or not. Thus Capra hircus, Linn.

(17(i6), antedates C. cegagrus, Gmel. (1/89), but it would only be a

source of confusion, witliout any benefit, were the Linnean name
applied to the genuine Wild Goat.

On this principle therefore the different members of the Llama
group should be :

—

' Vide Burmeister, Eepubl. Argent, iii. pp. 457-8 (1879) ; and Flower, Encycl.

Brit, (y) xiv. p. 738 (1882).
* Sagg. S. N. Chili, ed. 1, p. 317 (1782).
3 Tom. cit. p. 313.
^ This conclusion has been (with my entire knowledge and consent) utilized

in Messrs. Flower and Lydekker's recent work on the Mammalia (p. 303). I

think it better, however, still to publish the notes that I had previously written

on the subject, as giving the reasons for an opinion which I am glad to have
confirmed by two such able authorities. The same view was also suggested

(with a query) by Sundevall (IC. Vet. Ak. Handl. 1845, p. 292) ; but as he had
not even seen a specimen of the Alpaca, his suggestion must be looked upon as

a lucky shot.
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1. Lama huanachus, MoI. The Hnanaco.

Domestic races of 1 :

—

a. L. glama, L. The Llama.

b. L. pacos, L. The Alpaca.

2. L. vicugna, Mol. The Vicugna.

3. The Bush-bucks {Tragelaphus).

The larp;er species of this genus were worked out by Sir Victor

Brooke^ in 1871, and the only alteration which further material

renders necessary in his account is that all the specimens from
W. Africa, considered by him to belong to T. spekei, Scl., are really

referable to T. gratus, Scl.

This well-marked species, described from a female skin in 1 880 ',

nine years after Brooke's paper, was reallv represented then by
several skulls and horns in the Museum collection, viz. the speci-

mens referred to by him under T. spekei as b, d, and e in his " List

of specimens examined." The skin e, however, was in so bad a

condition that the colour-charncters did not give rise to a suspicion

of specific distinction, and without such a suspicion tbe horns would
be not unnaturally looked upon as, and compared with, immature
horns of T. spekei. Knowing, however, the species T. gratus from
Mr. Sclater's excellent figures, one may always readily distinguish

the horns by their shortness, stoutne.'s, and less amount of curve,

the extra twist found in T. spekei, which approximates that species

so much to Strepsiceros, being never found in the oldest examples
of T. gratus. This is well seen on a comparison of Brooke's figure

of T. spekei {t. c. p. 486) with that given by Sclater (P. Z. S. 1883,

p. 36) of the head of the fine Gaboon specimen of T. gratus now in

the British Museum.
The revised ranges of the four large species appear therefore to be

as follows :
—

1. T. EURYCEROS, Og.

Hab. W. Africa. Liberia (Biittikofer) ; Fantee {Mus. Brit.) ;

Ashkankoloo Mountains, Gaboon {^Du Ghaillu, Mus. Brit.).

2. T. angasi, Angas\

Hab. S.E. Africa. Poiigola River, Zululand {Eastwood, Mus.
Brit.); Maputa River {Proudfoot, Mus. Brit.); St. Lucia Bay
{Angas ; Fellowes, Mus. Brit.).

3. T. GRATUS, Scl.

Hab. West Africa. Kokki, Cameroons {Allen, Mus. Brit.) ;

Gaboon {Du Ghaillu et al., Mus. Brit., Mas. Paris).

1 P. Z. S. 1871, p. 482.
» P. Z. S. 1880, p. 452.
^ Gray never published any description of this species, and iberei'ore Mr.

Q. French Angas's account (P. Z. S. 1848, p. 89) must be taken as the original

description. The species was named after Mr. G. Fife Angas, the father of

Mr. G. French Angas, C.M.Z.S.
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4. T. SPEKEI, Scl.

Hah, Central and South-central Africa. Karagweh,W. of Victoria

Nyanza {Speke, 3Ius. Brit.) ; Chobe River, Upper Zambesi (Selous

and Chapman, Mus. Brit.); Lake Ngami {Green, Mus. Brit.;

Oswell, fide Brooke).

The characters and ranges of these larger species may now help

us in the far more difficult task of the proper systematic arrangement

of the smaller forms, Tragelaphus scriptus and its allies. In the

larger Bush-bucks the four species are separated not only by colour,

number of spots, stripes, &c., but also by definite structural cha-

racters, such as the length of the hoofs, the presence or absence of

tufts of hair on the body, and the form of the horns ; while in the

smaller ones these characters are practically all identical. So far as

I can discover, it is impossible to distinguish the horns of the West-
African T. scriptus from those of the Abyssinian T. decula or the Cafie

T. syhaticus ; the hoof's are of the same length in all, and the quality

and distribution of the fur shows but little variation. It would
appear, then, that all the smaller Bush-bucks should be united as one

species, but that within this species four subspecies should be recog-

nized, these subspecies being practically based on colour alone.

T. decula alone is rather more distinct than the rest and might by
some authors be kept specifically separate, but more material from
intermediate localities is needed before this point can be satisfactorily

settled, and in the meantime it seems better to range it with T. scriptus

rather than to erect it into a sixth species of the genus, with, at the

best, characters so very much less in degree than those that separate

the other five.

The synonymy and characters of the subspecies of T. scriptus may
be briefly given as follows :

—

5. T. SCRIPTUS, Pall.

a. T. SCRIPTUS DECULA, RUpp.

Antilope decula, Riipp. N. Wirb. Abyss, p. II, pi. iv. (1835).

Form shorter and stouter than in other subspecies. General colour

more yellowish than rufous. Transverse bauds nearly obsolete, but

one high lateral longitudinal one present, sometimes broken into

spots : haunches only spotted ; dorsal line dark in both sexes.

Chest and belly little darker than back.

Hab. Abyssinia. Salam River, Upper Atbara {Mus, Brit.);

Lake Dembea {Ruppell).

b. T. SCRIPTUS TYPicus, Pall.

Antilope scripta, Pall. Misc. Zool. p. 8 (176G) (e.r Buff.).

A.phalerata, H. Sm.. Griff. Cuv. An. K. iv. p. 2/5 (1827).

Colour bright rufous, brilliantly marked all over the body with

numerous white spots and both longitudinal and transverse stripes.

Dorsal band white in adult males. Chest with a blackish mane.

Hab. "West, Central, and South-central Africa, covering very

much the combined ranges of T. gratus and T. spekei. Senegal
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(Adanson); Gambia {Whitfield, Rendall) ; Fantee {Mus. Brit.);

Uganda {Speke) ; Chobe River, Upper Zambesi {Selous).

c. T. SCRIPTUS ROTjALEYNi, Gord.-Cumm.

Antiiopus roualei/nei, Gord.-Cumm., Hunter's Life S. Afr.

ii. p. 168 (1850).

Dark brown in the males, the transverse stripes reduced to two or

three very obscure ones on the posterior part of the body, and even

these sometimes absent in the oldest males, at least on the Limpopo.

Spotting variable, generally less than in T. scriptus and more than

in T. sylvaticus.

Hah. Eaj.t Africa from British East Africa to the Limpopo.

Manda Island off Witu {Kirk) ; Mombasa {Kirk) ; Lower Zambesi,

east of the Victoria Falls {Selous); Limpopo {Gordon-Cmnming).

Mr. Selous ^ considers the typical roualeyni, that found on the

Limpopo, to be a slightly different form from that found on the

Zambesi and the East Coast further northwards, and it is by no means

impossible that the latter will hereafter be found to require varietal

separation from roualeyni.

d. T. SCRIPTUS SYLVATICUS, Sparrm.

Antilope sylvaticus, Sparrm. Act. Holm. iii. p. 197, pi. vii.

(1780).

Dark brown, with no transverse stripes in adult or young, and the

spots reduced to quite a few indistinct ones ou the haunches.

Hab. Cape Colony.

4. The Dwarf Antelopes {Nanotragus and Oreotragus).

The conclusions come to by Sir Victor Brooke in his paper on the

Royal Antelope'^, are confirmed in most respects by the additional

mateiials now available, and especially I can heartily endorse his

fusion of the so-called genera Calotragus, Scopophorus, and Neso-

tragus with the earlier described Nanotragus. Apparently, however,

the genus Nanotragus need not be split up into subgenera at all,

if we remove from it the Klipspringer, the type of " Oreotragus,"

which Sir Victor has also included in Nanotragus, but which seems

certainly to be worthy of separate generic rank. Thus it may be

readily distinguished by its very differently shaped skull, its peculiar

thick brittle hairs, and more especially by tbe shape of its hoofs, all

the other species agreeing j>recisely among themselves and differing

from it in these three characters. Its specific name should of course

be Oreotragus saltator, and not saltatrix, the latter form being

merely the feminine term applied to it when it was placed in

" Antilope" by Boddaert. The other Dwarf Antelopes appear to

form a group so natural as to be all probably placed in the restricted

genus Nanotragus.

1 P. Z. S. 1881, p. 752. ' Hunter's Wanderings in Africa,' p. 208 (1881). I

must acknowledge my extreme indebtedness to this most valuable paper, which
contains an excellent account of the Chobe, Zambesi, Limpopo, and Cape Bush-
buc:ks, drawn up from observations of many fresh specimens of both sexes and
all ages.

- P. Z. S. 1872, p. 6o7 et scqq.
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3. Ou a Collection of Marine Shells from Aden, with some
Remarks upon the Relationship of the Molluscau

Fauna of the Red Sea and the Mediterranean. By
Edgar A. Smith, F.Z.S.

[Eeceived June 10, 1891.]

(Plate XXXIII.)

The specimens hereafter catalogued were collected at Aden between

tide-marks or at low water by Major J. W. Yerbury, R.A., and the

Rev. A. W. Baynbam. To the former the British Museum is indebted

for a very valuable series of 555 specimens, and from the latter it

received 160 specimens. Nearly all are in excellent condition, and

much praise is due to these gentlemen for devoting so much time

and trouble to their cleaning and preservation. No complete list of

the Mollusca of this particular spot has yet appeared, and it is as

a contribution to such a Catalogue that I venture to publish the

following. jNIany species have already been quoted from Aden, but

to have searched through the vast mass of Conchological literature

which exists, in order to get together a complete list of the fauna,

would have occupied more time than could at present be spared.

Dr. F. Jousseaume, in the ' Me'moires de la Societe Zooiogique de

France' for 1888, has enumerated the species collected in the Red
Sea and Gulf of Aden by Dr. Faurot in 1885, and among the species

quoted are a number (about 26) from Aden itself. Another list of

106 species from this locality was given by G. Caramagna in the
' Boliettino della Societa Malacologica Italiana,' vol. xiii. 18^8.

Some of the species mentioned in these Catalogues were not met

with by Major Yerbury or Mr. BajuLam, and these I have given in

a supplemental Ust at the end of this paper. The species quoted frtm

the present collection which also appear in the works of Jousseaume

and Caramagna are indicated by the locality Aden being inserted in

the distribution, with the names of one or both of these writers

appended.

The fauna of the Red Sea is essentially tropical, and forms the

north-west limit of the Indo-Pacific fauna. The great mass of the

species found at Aden have been met with at various places further

up the Red Sea, and many of them occur even at tne northern end,

in the Gulfs of Suez and Akaba ; the majority also have a wide

distribution over the Indian and Pacilic Region.

I have not thought it necessary to give references to all the species,

most of which are well known ; but it is to be understood that

they are recognized as determined in the Monographic works of

Reeve, Sowerby, and Kiister, viz. the ' Conchoiogia Iconica,' the

'Thesaurus Conchyliorum,' and the ' Couchylien-Cabiuet,' ed. 2.

Notes respecting the identification of certain species have been

inserted when any doubt has existed, and it is trusted some of these

observations may be useful, as, in many cases, they are based upon

comparison of the types. The present paper may also be of some
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use to those who possess shells from this locality and are desirous of
identifying them.

Before concluding these prefatory remarks I have some observations

to make respectjng the list of species which, according to Mr. Cooke,
are " common to the Mediterranean and the Red Sea " '. Examples
of the seventeen species he enumerates were collected in the Gulf of

Suez by the late Robert Mac Andrew in the early part of the year

186y, some months before the opening of the Canal. It is important

to note this as showing that their establishment in the Red Sea was
not of recent date. Before expressing any opinion with regard to

the accuracy of some of Mr. Cooke's identifications, it was necessary

for me to study the specimens tlieniselves, and consequently I

applied to Dr. Sharp of the Cambridge Museum, where the Mac-
Andrew collection is preserved, and I have to acknowledge his

kindness in forwarding all the specimens I required, and I have
also to tiiank Mr. Cooke for kindly looking them out for

transmission.

The following is the result of my examination :

—

1. Cerithium (Pirenella) mammillatum, Risso.

(= cailluudi. Pot. & Mich.)

Nearly all the Suez specimens, which may be referred to a strongly

marked variety of this sj)ecies, liave a peculiar facies. They have
two distinct rows of granules on the upper wiioris, wliereas in

Mediterranean specimens thire are mostly three or more, and in

these the granules are smaller than in the Red-Sea specimens. In
the Museum we have three specimens from Bonibay ^ which are

more like the Mediterranean form than that from Suez.

In discussing the marine fauna of any particular sea, it is hardly

correct to include the genera Cerithidea and Leuconia, the former an

estuarine form and the latter an amphibious Pulmonate. Now the

distribution of some of the>e estuarine species is most remarkable,

and so unaccountable, that I think the occurrence of two forms in

some parts of the Mediterranean and the Red Sea hardly bears

upon the subject of distribution in question. An instance of this

unaccountable distribution has lately come to my notice which may
fittingly be recorded here : I refer to Neritina crepidularia. This

unmi.-takable species is known from the mouth of the Ganges, from

Pondicherry, Tranquebar, Ceylon, Mergui, Singapore, the Dutch
Indian Islands, Philippines, Japan, Persian Gulf, and lastly from the

Gold Coast, West Africa, where living specimens were collected by
Mr. R. Austen Freeman and presented to the British Museum.

2. Emarginula elongata, Costa.

Tlie specimen kindly sent me for inspection I certainly consider

distinct from the above sfiecies. It bears a close resemblance to it

in general appearance, and without close examination one would not

^ Ann. Mag. Nat. Hist. 1886, vol. xviii. p. 394.
* Cerithidea homhayana, Sowerby, Con. Icon. sp. 24. Badly described and

figured.
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recognize the differences which distinguish it. It is a trifle shorter

and higher than the Mediterranean form, but chiefly differs in the

sculpture. The cancellation is coarser, the radiating ribs are

peculiarly and closely imbricately squamate and thicker, and the

filled-up portion of the slit is less prominent. These may be

regarded by some people as varietal characters, but in answer to

this I would remark that if we unite as one species forms from

different seas as distinct as those from the Mediterranean and Red
Sea, we should be compelled to include others also, such as E. micans,

A. Ad., from Torres Straits, and E. Candida, A. Ad., from Adelaide,

both of which have certain points of resemblance to E. elongata and

to each other, but which still are fairly recognizable as distinct

species.

3. Chiton sictjlus, Gray.

(= C. affinis, Issel.)

C. affinis, Issel, may be regarded as a strongly marked form of

the Mediterranean species. There is also a species found in New
Zealand, G. siculoides, Cpr. MSS. = C. cereus. Reeve, which is also

iiiseparal)le. C. muricatus, A. Adams, from Sydney, and C. stangeri,

Recve,= C. insculptus, A. Ad., from New Zealand, are likewise very

similar.

4. Chiton (Acanthochites) discrepans, Brown.

I cannot separate C. scutiger, Ad. & Reeve., Coreaii Archipelago,

and C. carinatus, A. Ad. Si, Augas, from Port Jackson, from

this species.

5. VOLVULA ACUMINATA (BrUg.).

The two specimens obtained by Mr. MacAndrew are more slender

than this species and agree in form viith V. angustata, A. Adams,

from the Philippine Islands, and V. cylindrica, Smith, froin

Whydah, West Africa, which apparently is the same species.

6. Philine aperta (L.).

P. orientalis, A. Adams, and P. angasi, Crosse, both Austra-

lian, are inseparable from this species, which also occurs at Natal

(Cooke).

7. (Leuconia denticulata, Mont.)

Not considered.

8. Pecten varius, Linn.

Mr. MacAndiew collected three specimens which he considered

belonged to this species. Of these Mr. (3ooke ' informs us that one

is undoubtedly a worn shell of P. senutorius, Gmel. This I fully

1 Aim. Mag. Nat. Hist. 1886, vol, xvii.
i).

134.
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admit. With regard to the two others he ohserves :
—

" I quite agree

that they are undistinguisha!)le from the common varius of our

coasts. Even M. Fischer, who only finds three species common to

the Mediterranean and Red Sea, admits as much (Journ. de Conch.

1871, p. 225)."

Having most carefully studied the two shells referred to (only 13

miUims. in length !), I have no hesitation in pronouncing them

young examples of P. senatorius. One of them distinctly exhibits

the red curved lines upon the ribs which are so characteristic of

tvpical specimens of this species, and which are chiefly visible upon

the pale blotches wliich variegate the surface. The second specimen

agrees with the others in all respects excepting colour. It is of an

orange tint, varied with ohscure pale markings.

With regard to the latter portion of Air. Cooke's comment I may
point out that M. Fischer should not be accredited with the view

that " only three species are common to the Mediterranean and the

Red Sea." He is only reviewing a paper by MacAndrew and

states " il n'en a trouve que 3 identiques."

9. Lima inflata, Chemn.

Only a few valves have as yet been quoted from Suez. This

species also occurs at the Philippines, for specimens from this

locality exist in the British Museum. Another Mediterranean

species, L. squamosa, has been shown ' to have a world-wide range.

L. rotundata, Sowerhy, from South Africa may be regarded as a

variety of the present species.

10. Spondylus GiEDEROPUS, Linn.

Mr. Cooke considers this species synonymous with S. aculeatus,

Chemn. ! He remarks :
—" It is perhaps from want of critical power

that I am quite unable to separate these specimens [correctly

identified by MacAndrew with S. aculeatus, Chemn.] from the

well-known Mediterranean gcederopus. Lam." '' This sentence is

hardly comprehensible, for if there is one species in the genus

Spondylus more easy of recognition than any other, it is S. gcederopus.

This is not the place to discuss the differences which separate

this species and 5'. aculeatus, but I would remark they are so

obvious that I cannot imagine any conchologist failing to perceive

them.

S. aculeatus is quoted from the Red Sea by Chemnitz ; it is

common in the Gulf of Suez (Vaillant; and it is also known from

the Gulf of Akaba (Arconati) and Mauritius (MacAndrew).

11. MODIOLARIA MARMORATA, Forbes.

(= ccBwoJiVa, Vaill.)

The shells from Suez, specimens of which are before me, presented

1 Lisehke, Japan. Meer. Conch, vol. i. p. 162 ; Smith, ' Challenger ' Lamelli-

branehiata, p. 287.
2 Ann. Mag. Nat. Hist. 1886, vol. xvii. p. 136.
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to the British Museum by Mr. MacAndrew, certainly are like

M. marmorata, but more profusely ornamented with colour-markings

than the Mediterranean form.

If we unite these two so-called species, we must also include

M. cuneata, Gould, from the Cape of Good Hope ', and 31. cumimj-

iana, Dunker, from Australia and the Red Sea ; the former *' differiua;

chiefly [from marmoraici] in being of a brownish or rosy colour

instead of pale green" (Gould) ^, and the latter being of larger

dimensions and somewhat more coarsely sculptured than normal

specimens of marmorata.

However, I believe those forms, at all events three of them

(3/. cuneata I am doul)tful about), are quite recognizable and may
therefore be left separate.

12. Arca lactea, Linn.

This species ranges as far north as Great Britain ; it occurs in

the Mediterranean and along the West Coast of Africa ; it is recorded

from Port Elizabeth by Sowerby, and from the Natal Coast by
Krauss (specimens from the latter locality are in the British Museum) ;

and, finally, Mr. Cooke remarks that it " occurs in the Philippines

in a form precisely identical with that found at Suez."

13. Venerupis irus, Linn.

(^^macropkyJta, Uesh. &c.)

V. macrophylla and V. irus are certainly identical. The former

was originally described from the Philippine Islands, and has since

been quoted from the Persian Gulf (MacAndrew) and Aden
(Jousseaume, and Yerbury Coll.).

14. Petricola lithophaga, Retzius.

{= hemprichii, Issel.)

Doubtless Mr. Cooke is right in considering these two names

as belonging to one and the same species, and I fully admit the

correctness of his supposition that P. chinensis, Deshayes, and

P. bipartita of the same author, respectively from the China Sea and

the Philippine Islands, are merely slight variations also. They had

previously been considered synonymous with P. lithophaga by Tryon

(Amer. J. Conch, vii. p. 257), who also, rightly 1 think, includes

P. typica, Jonas, which has been recorded from South Africa by

Sowerby (Journ. of Conch, vol. vi. p. 157).

The MacAndrew specimens are exHCtly like the form bipartita.

Jousseaume quotes this species, as P. hemprichi, from Aden.

^ A specimen obtained by tbe ' Challenger' at Port Jackson more resembles

3/. viarmorata than M. ccenobita.

^ Gould states that his species, like P. marmorata and P. coenoliia, occurs
" imbedded in the test of a large Ascidian," a fact of which Mr. Cooke seeuis to

have been unaware.
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15. Telltna b\laustina, Poli.

(= isseli, H. Ad.)

" Quite undistingiiishable from balaustina, Poli. I have examined
large series of each without detecting any difference " (Cooke). On
the contrary, H. Adams (P. Z. S. 18/0, p. 790), who had ample or

the same material before him, observes of his T. isseli

:

—" This species

very much resembles T. balaustina, Linn., but the posterior side is

somewhat more angulated, and the concentric striae, which are less

numerous, are much stronger." These points of difference certainly

do exist in the specimens from Suez, and 1 also notice that the form
is rounder and the hinge-teeth proportionally stronger. I am
therefore at present inclined to regard these two forms sufficiently

specifically distinct.

16. GastrochjEna dubia, Penn.
(^=ruppellii, Desh.)

This species undoubtedly occurs in the Red Sea (rtippellii), at

S'mga.]iOTe (indistincta, Desh.), and the Philippines (lamellosa, Desh.).

On comparing the typps of the three Deshayesian species with
specimens of G. dubia, I fail to discover any essential differences.

17. ? Pholas dactylus, L.

{=erythrcea, Gray.)
*

Of this species {erythreBa) Mr. Cooke writes—" It seems very

doubtful whether the type shell at the Brit. Mus., from which this
'

has been named, is anything more than dactylus, L." Now Gray
correctly described his species as a Barnea, and this alone should
have been sufficient to indicate its distinctness from P. dactylus. I

have examined the types (two valves) of erythrcea and find that they

are identical with B. manillensis of Philippi trom the Philippine

Islands. We may therefore dismiss from our minds the notion that

P. dactylus occurs in the Red Sea.

A perusal of the above observations shows that three of Mr.
Cooke's identifications I regard as entirely erroneous, namely :

—

1. Pecten varius should be P. senatorius,

2. Spondylus gaderopus „ S. aculeatus.

3. Pholas dactylus „ Barnea manillensis.

Four species, although closely resembling Mediterranean forms, I

regard as sufliciently distinct for specific separation, viz.

—

1. Emarginula elongata should be E. sp. nov.

2. Volvula acuminata „ V. angustata.

3. Modiolaria marmorata „ M. cosnobita.

4. Tellina balaustina „ T. isseli.

' MacAndrew's one valve.
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The remaining ei^ht species^ are eviileiitly corri-ctly assigned:—
1

.

Chiton siculus.

2. „ discrepans.

3. Philine aperta.

4. Lima inflata.

5. Area lactea.

6. Venerupis irus.

7. Petricola lithophaga.

8. GastrochcBna dubia.

The subject of the relationship of the Faunas of the Mediterranean

and Red Seas is most attractive, and has been more or less fully

discussed by R. A. Philippi, Paul Fischer, R. MacAndrevv, A. Issel,

and A. H. Cooke.

Certain species have been regarded by some of these authors as

common to the two seas, and it has been conjectured by them that

an intermingling of the faunas of these seas has occurred in past

ages when a junction of their waters apparently existed. Species

which are commonly regarded as Mediterranean, and which occur

in the Gulf of Suez, are supposed to have gradually migrated south-

ward, and, when the two seas became separated, to have established

themselves as permanent inhabitants of the warmer waters.

Now, after a careful study of the geographical distribution of these

species, finding that all exist also far east in the Indian Ocean,

having a much greater range in this direction than through the

Mediterranean and some distance into the Atlantic, and considering

the Indo-Pacific character of the Red-Sea fauna, it seems to me
equally or more reasonable to suppose that the Mediterranean

specimens were derived from a Red-Sea source than vice versa. It

may be urged in opposition to this theory, how is it that such and

such species have been found at Suez only, and at no other part of

the Red Sea ? The answer to this is simply, that the shores of the

Red Sea have only been cursorily examined in a few places, and I

fully anticipate that, whenever other more southern parts have been

as well investigated as the Gulf of Suez, most of these species will

be met with. Already two out of the eight have been recorded as

far south as Assab.

Geographical distribution of species is such an enigma in many

cases that one feels reluctance in launching forth any theory

whatever. Some species, as far as our, present knowledge of them

extends, appear to have an almost unlimited range ; whilst, on the

contrary, other allied forms seem to be ecjualiy restricted. As
examples, I may instance Area lactea and A. olivacea. The former

little species rwnges tlirough the Mediterranean into the Atlantic as

far north as this country, southward along the West Coast of Africa

past the Atlantic Islands to Ascension Island, on to the Cape of

^ The estuarine forms Cerithium mammillatum and Leuconia dentimilata are

not taken into account, as the subject under consideration is the relationship of

the Marine faunas of the two seas. V^ide remarks upon the former previously

given.
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Good Hope and Natal, and finally it is known from the Red Sea and
Philippine Islands. The other species, A. olivacea, the distribution

of which, as far as we know, is as limited as that of ^. lactea is

extensive, has at present only been recorded from the Philippines.
I could multiply cases of this kind, but the one mentioned is

sufficient to demonstrate the unaccountable difference iu the dis-

tribution of allied forms. There seems to be an unfathomable
something; in tiieir nature which permits the one to live under very
varied conditions, in temperatures greatly differing, and in waters
of which the chemical composition is dissimilar, and on the other
hand which does not allow the other to exist excepting under special
and limited conditions. It is so in the vegetable kingdom. Do we
not find some plants which will grow almost anywhere, in all kinds of
soil, whereas to others existence appears to be possible only amid
very special surroundings ? Being cognisant of such facts as these,

it is with much diffidence that I have suggested the migration, so to

speak, of the species in question, or some of them at least, from the
Red Sea into the Mediterranean. However, taking all points into
consideration, I think this supposition is likely to be as correct as the
view usually entertained.

Some support to this theory is derived from a study of the
emigration of species from the Red Sea to the Mediterranean and
vice versa since the opening of the Suez Canal. From the reports
upon this subjectby Fuchs ', Keller", Krukenberg% and others, it is

evident that there is a greater pilgrimage taking place northward
than towards the south, and this, to some extent, is possibly attri-

butable to the movement of the current from the Red Sea to the
Bitter Lakes being faster than that from the Mediterranean southward,
for there is a flow in both directions, owing to the great evaporation
in the Bitter Lakes. At present two Red Sea forms, Mytilus variabilis

and Mac.lra olorina, have been taken living at or near Port Said ; on
the contrary, no Mediterranean species has as yet got through to

Suez, but Cardium edule (if correctly identified) is said to have
almost reached there. Although certain species may extend north-
ward and to the south, it yet remains to be seen if they become
modified to any extent, supposing the altered temperature and
chemical composition of the water into which they may have
migrated permit their race to be perpetuated.

I can well imagine that eventually it will be found that all the

rest of the species have as wide and very nearly the same distribution

as Area lactea, and therefore the possibility is suggested that their

presence in the Mediterranean may have originated from the
Atlantic end and not from the eastern or Red Sea extremity.

Suggestive of this is the fact that specimens of the same species from
the Atlantic Islands (Madeira, Canaries &c.) and the Mediterranean
are absolutely identical, whereas, in some instances at all events, iu

the Red Sea equivalents some slight modifications are noticeable.

' Die geologische Beschaffenbeit der Lanclenge von Suez. Wien, 1877o
^ Neue Denkschrift. allgeru. Sohweiz. Gesellsch. 1883, vol. xxviii. pt. 3.
' Vergl.-physiolog. Studien, 1888, 2nd ser., 5th part, Ist half.

Proc. Zool. Soc— 1891, No. XXVII. 27
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Tlie following table also lends some support to this proposition.

It will be noticed that, starting from Australia ^ and the Philippine

Islands, all are found in the Red Sea, four at the Cape, one has been

recorded from St Helena, one from Ascension, six from the Atlantic

Islands, and all in the Mediterranean.

Name of species. cs.2

? ^

Chiton sicuhis

,, discrepans ....

Philine aperta

Lima inflata

Area lactea

rfinerupis irus

Petricola Uthophaga

.

Gastrochcena dvbia .
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we find that they have as near representatires in the Indo-Pacific.

In the case of the fourth species, Tellina isseli, I am not aware that

it has been found anywhere except in the Gulf of Suez, a fact which
to some extent confirms its distinctness from the Mediterranean
T. balaustina, considering that all the other species common to the

two seas have an enormous distribution.

In the foregoing observations no reference has been made to the

light which Palaeontology may throw upon the subject of distribution

of the species in question. It is true that most of them are found
fossil in the Miocene, Pliocene, and other Tertiary rocks of Italy,

Sicily, &c., a fact which would seem to indicate a long establishment

in the northern hemisphere. On the other hand, a number of recent

Mediterranean and Atlantic forms have already been recorded from
the Tertiary deposits of Australia

'
; and we may therefore conjecture

that when the Palaeontology of Australia and other eastern countries

has been more fully worked out, many more so-called European
species will be discovered. Such being the case, I fail to perceive

that the evidence aiforded by Palaeontology lends more support to

any one of the theories of distribution set forth than to another.

Probably all are wrong.

List of the Yerhury and Baynham Collections of Shells

from Aden.

I. GASTROPODA.

1. CONUS SUMATRENSIS, HwaSS.

Hah. Red Sea {Reeve ^- others). Gulf of Akaba {Brit. Mus.)
;

Aden {Caramagna).

2. CoNus CAPiTANEus, Linn.

Hab. Ceylon, Philippines, Australia, New Caledonia, Polynesia,

Mauritius. Andaman Is. {Brit. Mus.).

3. CoNus RATTUS, Hwass.

Hab. Red Sea, Ceylon, New Caledonia, Tahiti, &c. Islands of

Rodriguez and Annaa {Brit. Mus.).

4. CoNUS TESSELLATUS, Bom.
Hab. Red Sea, Persian Gulf, Ceylon, Mozambique, Mauritius,

Philippines, New Caledonia, Polynesia. Island of Rodriguez,

Torres Straits, Fiji Islands {Brit. Mus.); Aden {Caramagna).

5. CoNus auERCiNUS, Hwass.

Hab. Red Sea, E. Africa, Mauritius, Ceylon, Philippines, Viti

Islands, Sandwich Islands, New Caledonia, Friendly Islands.

Some adult specimens 80 millimetres long, obtained by Major

Yerbury, are entirely without the spiral thread-like lines which

occur in young shells. They are covered with a very thick fibrous

or spongy epidermis.

1 R. Etheridge, jun., Oat. Australian Fossils, 1878.

27*
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6. CONUS BETULINUS, Linii.

Hab. E. Africa, Isle of Bourbou, Ceylon, Java, China, Philippines.

Aden (Caramagna).

I do not agree with Tr)'ou' in considering C. suratensis a variety

of this species.

7. CoNus STRiATUS, Linn.

Hub. Red Sea, E. Africa, Ceylon, Cochin China, Philippines,

Australia, New Caledonia, Viti Islands. Ainirantes, Solomon
Islands, Island of Annaa(ifnY. Mus.).

8. CoNUS GENERALis, var.

Hab. Red Sea, Ceylon, E. Africa, Philippines, New Caledonia, &c.

C. maldivus, Hwass, C. monile, Hwass, and C. bayani, Jousseaurae,

should, I think, be considered varieties of this species, and O. spiro-

gloxus, Deshayes, appears to be the young of it. One of the

specimens from Aden is like Reeve's figure of C monile (Con. Icon,

f. 61), but the transverse lines are not interrupted and very much
finer and thread-like. A second young example has equally fine

lines, but they are interrupted and consequently form series of dots.

9. CoNUS ACUMiNATUs, Hwass.

Hab. Red Sea.

C. insignis and C. multicatenatus, Sowerby, belong to this species.

The latter is placed by Tryon among the synonyms of C. aplustre,

Reeve. Having Sowerby's type in the Museum, I am able to state

that it bears no relationship to that species.

10. CoNus VIRGO, var. thomasi, Sow.

Hah. Red Sea, E. Africa, Ceylon, Amboina, Java, Philippines,

New Caledonia, Polynesia. Fiji, Tongatabu (Brit. Mus.) ; Aden
(Caramagna). Only the variety (thomasi) is among the Aden
shells.

11. CoNUS FLAViDus, Lamarck.

Hab. Red Sea, Persian Gulf, E. Africa, Ceylon, Java, Australia,

New Caledonia, Polynesia. Mozambique, Island of Rodriguez,

Torres Straits, Solomon Islands, Fiji and Tonga Islands (Brit. Mus.).

12. CONUS INSCRIPTUS, RcevB.

Hab. Red Sea.

C keatii, Sowerby, from the Seychelles Islands, which apparently

is- only a variety of this species, has the spire sligiitly tabulated and
the tops of the whorls have more numerous spiral striae. One of
the six specimens from Aden possesses these characteristics.

13. CoNtJS LiNEATUS, Chemnitz.

Hab. Red Sea, East Africa, Ceylon, Philippines, Australia, New
Caledonia. Andaman Is. (Brit. Mus.).

^ Man, Conch, vol. vi. p. 16.
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The shell described by Crosse under the name of C. mirmillo is

not allied to this species, with which it is uaited by Tryon (Man.
Cou. vi. 44), but should be regarded as a form of C. vulpmus.

14. CoNUS CATUS, var.

Conus coffea, Gmelin, is probably the same as this species.

C. discrepans, Sowerby, also appears to be a variety ; and C. adansonii,

Reeve, and C. nigropunctatus, Sowerby, may be regarded in the

same light.

The specimens from Aden belong to the var. adansoni.

Hub. Red Sea, Mauritius, Java, China, New Caledonia, Polynesia.

Gulf of Akaba {Srit. Mus.).

15. Conus ERYTHRiEENSis, Beck.

Hab. Red Sea.

With this species may be united C. piperatus. Reeve (non

Dillwyn), O. hamilli, Crosse, C. dillwynii. Reeve, C. induratus,

Reeve, C. adustus, Sowerby, and C. quadra tomficulaius, Sowerby.

16. Conus traversianus, Smith.

Conus traversianus. Smith, Quarterly Journ. Conch, vol. i. p. 107,

woodcut ; Sowerby, Thes. Conch, vol. v. p. 263, pi. 511. f. 719.

The locality of this species has hitherto remained unknown. The
two specimens from Aden answer in every respect my original

description. The spire, as conjectured, consists of ten whorls,

which are slightly turreted. Mr. Sowerby's figure gives but a poor

idea of the beauty of this shell, the form being not sufficiently

tapering anteriorly, the aperture too narrow, the transverse articu-

lated lines are not indicated, and the blotched bands are not correctly

placed.

The figure in the ' Quarterly Journal of Conchology ' represents

the bands more accurately as regards position, but apparently they

are generally more blotchy and broken up. The whorls of the spire

also are slightly elevated one above the other, producing a turreted

appearance.

A specimen from Amboina has recently been presented to the

Museum by Mrs. Parkinson.

17. Conus adenensis. (Plate XXXIII. fig. 1.)

Testa elongato-turbinata, alba, seriebus macularum subquadratarum

transversis, et zonis duabus aurantio-fuscis (^altera supra altera

medium infra) cincta, transversim sulcata ; interstitia plus

minus tuberculata ; spira breviter conica, leviter concava,

aurantio-fusca maculata ; anfractus 12-13, levissime turriti,

infra suturam murginati, declives, lirulis tenuibus spiralibus

ornati ; apertura angusta, intus alba.

Longit 48 millim., diam. maj. 2\\.

The colour and disposition of the markings are similar to those of

C. planiliratus, Sowerby, from the China Sea, but the form is

different, especially as regards the spire. It is a little more elevated
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and not nearly so concave. The upper normal whorls in the

Chinese species are turreted and prettily coronated or tuberculated

at the ang;le, and the revolving sculpture of the spire is rather

stronger than in the present species, which does not exhibit any

coronation above. The tuberculation upon the transverse ridges of

the lower two-thirds of the body-whorl is also a good distinguishing

feature.

Kiener's figure of C. recurvus (Coq. Viv. pi. 97. f. 4), if the out-

lines of the spire were the slightest less concave, would exactly

represent the form of this species.

ly. CONUS ARMATUS, HwaSS.

Bab. Red Sea, East Africa, Ceylon, Philippines, New Caledonia,

Viti Islands, Samoa Islands. Amirantes {Brit. Mus.) ; Aden

{Caramagna).

19. CoNus TiENiATUs, Hwass,

Hub. B,ed Sea, Ceylon, China, Singapore.

20. CoNUS MINIMUS (auct.).

Hab. Natal, Andaman Islands, China, Philippines, Port Essington,

New Caledonia {Brit. Mus.) ; Aden {Caramagna).

21. CoNUS CEYLANENSIS, HwaSS.

Hab. Red Sea, Ceylon, Mauritius, Andaman Islands, Island of

Rodriguez.

These are localities for the typical form of this species.

22. CoNus cuviERi, Crosse.

Hab. Red Sea {Brit. Mus.).

Tryon^ could never have seen this species or he would not have

placed it as a variety of C. cervus, with which it has no relationship.

Weinkauff^ in comparing it with G. tulipa and C. geographus, has

indicated its true affinity.

The locality "Swan" River," which has been quoted for this

species, requires confirmation.

23. CoNUS TEXTILE, Linn.

Hab. Red Sea, Indian Ocean, Philippines, Polynesia. Aden

{Caramagna).
"With this species I am inclined to unite the following as varieties:

—

C. vicarius, Lamarck, C. verriculum, Reeve, C. te.vtilina, Kiener,

C. tigrims, Sowerby, G. corbula, Sowerby, C. scriptus, Sowerby,

C. panniculus, Lamarck, C. canonicus, Hwass, G. rubescens, Bonnet,

C. legatus, Lamarck, C. musivum, Broderip, C. paulucciee, Sowerby,

C. condensus, Sowerby, C. archiepiscopus, Hwass, C. abbas, Hwass.

Great as is the difference in many respects between the extreme

forms, still I find it impossible to discover any permanent distinctions,

' Man. Oonch. vi. p. 87.

' Conch.-Cab., Monogr. Conus. p. 321.
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when a very large series of specimens is examined, which will

separate any of these so-called species from the rest.

Sowerby (Proc. Zool. Soc. 1882, p. 120), on the other hand,
observes "having had exceptional opportunities, from time to time,
of examining large numbers of specimens of all the varieties, I
continue to regard these last (C. abbas, C. panniculus, C. legatus,

&c.) as species."

24. CoNus NussATELLA, Linn.

Hab. Red Sea, East Africa, Ceylon, Java, PhiUppines, N. Aus-
tralia, New Caledonia, Polynesia.

25. Terebra tessellata, Gray.

Hab. Pidang, Sumatra.
This species is quite distinct from T. ligata, Hinds, with which

it is united by Tryon'. It is, however, identical with T. decorata,
Deshayes. Having the types of the three so-called species in the
Museum, I can speak with certainty upon the subject.

The specimens from Aden show that this species attains to much
larger dimensions than those already quoted, the largest example
having a length of 55 millimetres.

26. Terebra lamarckii, Kiener.

Hab. Zanzibar ; Aden ? (Jousseaume as duplicatu).

This species is considered by Tryon and Reeve a variety of
T. duplicata, Linne. The style of coloration, however, is very
peculiar, and the longitudinal striae are farther apart. I prefer
therefore, not having as yet met with intermediate forms, to regard
them as distinct species.

27. Terebra (Impages) c^rulescens, Lamarck.

Hab. Red Sea, Mauritius, Philii)pines, Australia, Polynesia.

28. Pleurotoma violacea. Hinds, var.

Hab. Red Sea, Persian Gulf, Japan, Philippines, New Guinea,
New Zealand, Australia.

The specimens from Aden are unusually large, measuring as

much as 27 millimetres in length and 9 in diameter. They do
not belong to the typical lilac form, but are of a very light brownish
tint with white spiral ridges, one of which is more conspicuous than
the rest.

29. Pleurotoma (Surcula) catena. Reeve.

This species, the habitat of which was hitherto unknown, is well

distinguished by the oblique white tubercles on the middle of the

wliorls with brownish spots between them. They become obsolete

on the body-whorl, which is ornamented with oblique streaks and

' Man. Conch, vol. vii. p. 2().
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Spots of a brownish tint. Tlie extremity of the canal is stained with

a darker tint. The upper part of the whorl is divided off hy an

impressed line forming an infra-suturai convex band wiiich is more
or less nodiise.

This is an extremely rare species, the type in the British Museum
being the only specimen previously recorded, and a single example
only was obtained by Major Yerbury.

30. Pleurotoma (Drtllia?) Virginia, Beck.

Hab. Mouth of the Gambia (Reeve).

In the British Museum, are four specimens from Bombay, presented

by W. T. Blanford, Esq., which agree precisely with Reeve's figure

and description.

PL tuberculata. Gray, very closely resembles this species, but the

canal appears slightly longer. Tryon', in carrying out his system
of "lumping," unites with Glavatula muricata this and several other

species, which in my opinion should be kept separate.

31. Pletjrotoma(Drillia) BAYNHAMi. (Plate XXXIII. fig. 2.)

Testa fusiformis, turrita, dilute flavo-fuscescens, pone castas fusco
tincta ; anfractus \2, primi duo IcBves, globosi, subpellucidi,

CfBteri supra medium concavi, inferne convexi, infra suturam
marginal?, costis longitudinalibus supra medium evanidis {in

anfract. penultimo 9-10) instructi, lirisque spiralibus tenuibus

albis ornati ; anfr. ultimus inferne angustatus, pone labrum
varice magna convexo instructus, costis inferne attenuatis et

fiexuosis ornatus ; aperlura longit. totius ^ fere csquans, intus

livida ; columella, vix arcuata, callo tenui superne iuberculo

parvo munito induta ; sinus haud profundus, mediocriter latus.

Longit. 29 millim., dium. 9 ; aperlura 1 1^ longa, 3^ lata.

Like Drillia suturaUs, Gray, this species has a raised fillet at the

suture ; but it may be distinguished by its shorter body-whorl, its

more pronounced costae, and the difference of colour. The costse

become obsolete a little above the middle of the whorls where the

concavity commences, and, being traversed by a distinct white spiral

thread, have a somewhat angulated appearance.

32. Murex scolopax, Dillwyn.

Hab. Red Sea, Persian Gulf; Aden {Caramagna).
Tryon has united with this species M. occa, Sowerby, and M.

macgiliivraiji, Dohrn, two forms which in my opinion are very
different.

33. Murex ternispina, Lamarck.

Hab. Red Sea, Indian Ocean, China, Philippines, Japan.
1 am inclined to believe with Tryon that M. aduncospinosus is

the same a> this species, but I think M. martinianus and M. trascheli

should be kei)t distinct.

' Man. C'oncli. vol. u. p 220.
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34. MUREX HAUSTELLUM, Lillll.

Hah. Red Sea, Ceylon, Mauritius, China, Philippines. Aden
{Caramagnu^.

35. MuREX (Chicoreus) angtjliferus, Lamarck.

Hah. Aden (Jousseaume), Red Sea, Persian Gulf, Indian Ocean,

Sej'chelles, Bourbon, Ceylon.

In Cnmin2;'s collection is a shell, named M. lycacantha, Jonas

(not cyacantha as given bv Sowerby and copied by Tryon), which

appears to be only a manuscript name. It evidently is the same as

M, angiiliferus.

36. MuREX (Chicoreus) ramosus, Linn.

Hub. Red Sea, Indian Ocean, Polynesia, &c.

37. Melongena paradisiaca (martini), Reeve.

Hah. Red Sea, Mozambique, Natal, Ceylon, Bourbon.
The epidermis of this species is quite velvety to the touch and is

covered with innumerable veiy short glossy hairs, disposed in longi-

tudinal series upon the lines of growth ; they are invisible to the

naked eye. The operculum is unguiculate, more than twice as long

as broad, strong, thickened underneath along the outer margin, and
has the nucleus terminal.

38. PiSANiA TRiTONOiDES (Reeve).

Bucdnum tritonoides, Reeve, Conch. Icon. vol. iii. pi. x. f. 77.

Hah. Philippine Islands.

I cannot agree with Tryon in considering this species a variety of

P. ignea, Gmelin. The differences of form, colour, and sculpture

are, I think, sufficient to separate them.

39. Tritonidea undosa (Linne), var.

Hah. Malacca, Australia, Philippines, Viti, Paumotus, Society

Islands.

This species varies considerably in size. The specimens from
Aden are very small in comparison with the shell figured by Reeve

^

from the PhiHppines, being only 22 millimetres in length. They
diflfer also in the absence of the yellow margin to the aperture.

40. Columbella propinqua. (Plate XXXIII. fig. 3.)

Testa acuminata, ovata, solida, olivacea, interdmn aurantia, guttis

et maculis alhis fusco marginatis variegata ; anfractus 8, con~

vexiusculi, Iceves vel obsolete spiraliter striati, ultimus bushn

versus distinctius transversim striatus ; spira hrevis, leviter

concave acuminata ; apertura albida vel pallide ccerulea,

angusta, longitudinis totius | adcequans ; labrum extus paulo
incrassatum, intus denticulatum, denticulis mediants paucis

cceteris majoribus ; columella callo ienui induta.

Longit. 16g millim., diam. 9.

This species is very like C. vulpecula, Sowerby, but differs in

' Con. Icon. vol. iii. Buccinum, jjl. viii. fig. 65.
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colour and slightly in form. The labrum in that species is white
within and without, and much more strongly transversely striated

externally than in the present species. The latter also is a stouter

shell, broader across the body-whorl at the shoulder, and consequently
the spire is much more acuminate. C. fabula, Sowerby, and C.

pardalina, Lamarck, are also allied species.

4I.C0LUMBELLA (Anachis) misera, Sowerby.

Hah. Andaman Islands, Japan, Sandwich Islands.

With this species Tryon (perhaps rightly) unites O. zebra, Gray,
and C. pacifica, Gaskoin. A shell from the Andaman Islands

which I described (P. Z. S. 18/8, pi. 50. f. G) under the name C.

nigricosta, I now believe to be the same as C. misera.

42. Columbella (Conidea) flava (Bruguiere).

Hab. Indian Ocean, Mauritius, Reunion, Seychelles, Singapore,

Japan, &c.

The Aden shells are of a purplish-brown colour variegated with
whitish dots and wavy streaks. The inner dentate portion of the

labrum and the columella, with the exception of the upper part

which is white, are rose-purple. The epidermis has a somewhat
silky appearance and is disposed in longitudinal close-set shreds.

43. Engina (Pusiostoma) mendicaria (Linue).

Hab. Red Sea, Zanzibar, Mauritius, Madagascar, Amirantes,

Philippines, Australia, Polynesia. Gulf of Akaba, Christmas Island,

Mergui Archipelago, Solomon Islands {Brii. Mus.).

44. Eburna valentiana, Swainson.

Hab. Red Sea and Persian Gulf. Aden (Jousseaume).

This is not the Nassa molliana of Chemnitz as supposed by
Sowerby ^ and Tryon ^ Chemnitz describes his species in the fourth

volume of the 'Conchylien-Cabinet,' pp. 15-18, and figures it on
pi. 122. fig. 1119. The shell there depicted is the well-known E.
zeylanica. Sowerby evidently never read Chemnitz's text, but
appears to have been led into the error through Chemnitz having

inadvertently put the name Nassa molliana (p. 13) to figure 1118.

On page 6 it is referred correctly to figure 1119.

45. BuLLiA MAURiTiANA, Gray.

Hab. Madagascar ( (7ra?/) ; Aden (Garamagna).

I quite agree with Tryon in uniting B. grayi, Reeve, with this

species. The beautiful specimens collected at Aden by Major
Yerbury are of a livid colour, glossy, with the basal carina and the

aperture of a dark rich brown, and the spot at the termination of

the sutural callus is also deep brown. The largest sf)ecimen is

52 millim. long, whilst the gigantic example referred to by Reeve
under B. grayi, which has been in the Museum fifty years, is 64
millim. in length.

' Thesaurus Couch, vol. iii. p. 69. ' Man. Conch, vol. iii. p. 213.
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46. BuLLiA (Leiodomus) lineolata (Wood).

1828. Buccinum lineolutum. Wood, Index Test. Suppl. p. 12,
pi. 4. f. 22.

1834. Buccinum politum (Deshayes from Lamarck), Be'laiiger's

Voy. Indes Orientales, Zool. p. 431, pi. iii. &. 1, 2.

1840-1850. Buccinum bellangeri, Kiener, Coq. Viv. p. 34, pi. 14
f. 48.

1846. Bullia belangeri, Kiener, Reeve, Con. Icon. pi. ii. f. Sa~b.
Hah. Aracan, Ceylon.

I do not know the exact date of Kiener's publication, but there is

no doubt that it appeared some years after Wood's Index. Wood's
type is in the British Museum.

47. Bullia (Leiodomus) tahitensis (Gmelin).

Buccinum australe, Chemnitz, Conch.-Cab. vol. x. p. 178.
Buccinum australe otaheitensi, id. 1. c. p. 202, pi. 154. f. 1477.
Buccinum tahitense, Gmelin, Svst. Nat. p. 3498 ; Wood, Index

Test. p. Ill, pi. 23. f. 109.

Bullia taheitensis (Gray, MSS.), Reeve, Couch. Icon. f. 11.

This species has not, I believe, been recorded from any special
locality of recent years, and the original habitat, "Otaheite {Chem-
nitz)," has not been confirmed. The figure of this shell in Tryon's
' Manual ' is not worth quoting, the drawing being very bad and the
colour simply disgraceful ; in fact the colouring of the figures in the
whole of this volume (vol. iv.) is so utterly ridiculous that not the
slightest attention should be paid to it. Dabs of blue, smears of
pink, washes of green, &c., &c. seem to have been applied haphazard

;

indeed the production of a nursery would be as near reality.

48. Bullia (Leiodomus) kurachensis, Angas.

Bulla {Leiodomus) kurrachensis, Angas, Proc. Zool. Soc. 1877
p. 229, pi. 54. f. 6.

Bullia {Pseudostromhus) kurrachensis, Tryon, Man. Conch,
vol. iv. pi. 6. f. 90.

Sab. Kurrachee, N.W. coast of India.

Besides tlie type presented to the Museum by the late G. F.
Angas, Esq., there are three specimens also from Kurrachee in the
Cumingian Collection. The specimens from Aden are very pale
brown.

49. Nassa pullus (Linne).

Hub. Red Sea, Java, Philippines, Aden {Caramagna).

50. Nassa lentiginosa, A. Adams.

Hab. Philippines.

With this species I would unite N. punctata, A. Adams, and
N. velata, Gould. It is considered by Tryon ^ a form of iV^. grandiosa,

' Man. Conch, vol. iv. pp. 34-5.
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Hinds, with which species he unites a considerable number of what,

to my mind, are quite distinct species.

51. Nassa ALBESCENS, Dunkcr (var. fenestrata, Marrat).

Hab. Red Sea, India, Ceylon, Seychelles, Singapore {Brit. Mus.) ;

Mozambique, Philippines, Moreton B;iy, Australia {Marrat).

The above are the localities for the Yurietj /enestrata. I am not

sure that the shell figured by Reeve (Con. Icon. f. 100) is the same
species as that described by Dunker under the name albescens. The
latter is stated to be West-Indian, and although Reeve also quotes

West Indies, the specimen he figures was probably Australian, as it

agrees precisely with specimens in the Museum from that region.

52. Nassa coronata (Linn.).

Hab. Natal, E. Africa, Seychelles, Andaman Islands, Darnley

Island (Brit. Mus.). Other locahties are Madagascar, Java,

Philippines, &c.

53. Nassa gemmulata, Lamarck, var.

Sab. Red Sea, Muscat, Japan, Philippines, Cape York, New
Guinea, Queensland. Aden {Caramagna).

The shells from Aden belong to the variety described by A.

Adams under the name of N. verrucosa. They are considerably

larger than Adams's type as figured by Reeve (Couch. Icon. f. 36).

54. Nassa fissilabris, A. Adams.

Hab. Philippines.

This species is peculiar on account of the unusually distinct sinus

at the upper end of the labrum and for the development of the

callosity above it. It is perfectly distinct from N. nodicostata

and crenolirata of A. Adams and albipunctata, Reeve, which are all

united by Tryon \ but which I consider separate well-defined species.

55. Phos roseatus. Hinds.

Hab. Phihppines.

Only a single specimen was found by Major Yerbury.

56. Rapana bulbosa, Solander.

Hab, China, Japan, Philippines. Red Sea, Kurachee, Singapore

{Brit. Mus.).

57. Purpura rudolphi, Lamarck.

Hab. Phihppines, Natal.

58. Purpura hippocastanum, Lamarck.

Hab. Red Sea, Seychelles, Amirantes, Mergui, Japan, Philip-

pines, N.E. Australia, Fiji, and New Zealand {Brit. Mus.).

Many other localities have been quoted for this species. The
synonymy given by Tryon (Man. Conch, vol. ii. p. 162) is so

ridiculous that it is beneath criticism.

' Man. Conch, vol. iv. p. 40.
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59. Purpura mancinella (Linn.).

Hab. Philippines, Ceylon, Merg^ui, Amboina, Bay of Muscat.

P. ecliinata, Blainville, and P. cegrota. Reeve, united by Tryon
(Man. Conch, vol. ii. p. 164) with this species are certainly distinct.

60. Purpura tissoti, Petit.

Purpura tissoti, Petit, Journ. de Conch. 1852, p. 163, pi. vii.

ff. 4 a-b.

Cantharus tissoti, Tryon, Man. Conch, iii. p. 164.

Pisania tissoti, id. op. cit. vol. ii. p. 258.

Hah. Bombay {Petit Sf Brit. Mvs.).

This species is a true Purpura, having the typical operculum of the

genus. It is most surprising that Tryon could see in it any relation-

ship to the genus Cantharus.

61. SiSTRUM ttjberculatum (Blainville).

Hab. Red Sea, Indian Ocean, Mozambique, Japan, N.E. Aus-

tralia, Solomon Islands, &c. {Brit. Mus.).

Other localities in the Indian and Pacific Oceans have been re-

corded (vide Smith, Voy 'Alert,' p. 52).

62. SiSTRUM undatum (Chemnitz).

Hab. Andaman Islands, Tranquebar, Singapore, West & N.W.
Australia, Louisiade Archipelago, China, Japan, New Caledonia, &c.

63. SiSTRUM FisCELLUM (Chcmnitz).

Hab. Red Sea, Philippines. Natal and Polynesia {Cooke).

64. SiSTRUM CHRYSOSTOMA (Dcshaycs).

Ricinula chrysostoma, Deshayes, Mag. de Zool. 1844, pi. 86.

Ricinula chrysostoma (part.), Tryon, Man. Conch, vol. ii. p. 191,

pi. 59. f. 283.

Hab. Red Sea {Deshayes). Indian Ocean, Philippines, Polynesia

{Cooke),

The Aden shells agree precisely with the Red Sea forms as

described by Deshayes.

65. SiSTRUM ELATUM (Blainville).

Purpura elata, Blainville, Nouv. Ann. Mus. 1832, p. 207, pi. 11.

f. 1.

Ricinula elata, Reeve, Con. Icon. fig. 27 (is a small variety).

Ricinula spectrum, Reeve, 1. c. fig. 19.

^a6. New Holland (£/ainm7/e). Philippines (JSeee^e). Red Sea

{Brit. Mus.).

The aperture of this species is described as white by Blainville

and Reeve. In several specimens iu the Museum it is pale or deep

yellow.
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66. Cancellaria melanostoma, Sowerby.

Hub. ?

The locality of this species has not been recorded in any of the

monographs.

67. Cancellaria hystrix. Reeve.

Hab. Mauritius.

Two specimens collected by Mr. Baynham have the two purplish

bands on the body-whorl much darker than Reeve's type.

68. Cancellaria scalarina, Lamarck.

Hab. Isle de France (Kiener).

The specimen from Aden agrees very fairly with Kiener's figure
^

of this species. I am inclined to think that the shell identified by
Sowerby " as this species is correctly determined, although Crosse

^

has held a different opinion.

69. MiTRA GRANATiNA, Lamarck.

Mitra granatina, Kiener, Coq. Viv. p. 16, pi. 4. f. 10.

Mitra scabriuscula. Reeve (? Valuta scabricula of Linn.), Con.

Icon. pi. 2. f. 35.

Hab. Philippines (Reeve) ; Viti Islands {Tryon).

70. Mitra ferruginea, Lamarck.

Hab. Islands of Annaa and Taheite (Reeve).

The specimen from Aden has the form and sculpture of this

species as depicted by Reeve, but the brown colour is replaced with

bright red, like that of M. rubritincta, which, as suggested by

Tryon, is probably only a variety of this species.

71. Mitra scutulata, Lamarck.

jHab. Philippines, Mergui.

Two specimens from Aden are connecting-links between this

species and M. amphorella, Lamarck. They have the white zone at

the upper part of the whorls like the latter and variegated markings

like the former ; the impressed transverse fine lines are of a red tint,

and the whole surface is covered with a thin olivaceous epidermis.

72. Mitra literata, Lamarck.

Hab. " Red Sea, Java, Mauritius, S. Africa, PhiHppines, Poly-

nesia" (Tryon).

In the two specimens from Aden the rich brown colour predomi-

nates over the white.

73. Turris intermedia (Kiener).

Hab. Moluccas (Reeve) ; Madagascar (Kiener) ; East Coast of

Africa, Nicobar Islands, Ceylon, Malay Archipelago (Martens).

' Icon. Coq. ViT. pi. 5. f. 3.

^ Thes. Oon. vol. ii. pi. 96. f. 88.
= Jouru. de Conch. 1861, vol. ix. p. 231.
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74. Fasciolaria trapezium (Linne).

Hab. Mauritius, East Africa, Madagascar, Red Sea, Seychelles,

&c. ; also Philippines, Java, China.

Common at Assab and Karaman, and eaten by the natives

{Cararnagna).

75. Latirus polygonus (Gmelin),

Sab. Massaua, Dahlak Island, and Suez in the Red Sea, Sey-
chelles, Mauritius, Philippines, Tonga Island, &e., and many parts

of the Indian and Pacific Ocean.

76. Latirus (Peristernia) PAULUCciiE, Canefri.

Hab. Red Sea, Mauritius.

77. Latirus (Peristernia) forskalii, Canefri.

Hab. Red Sea and Mauritius ; Mozambique (B.M.).

78. Harpa tentricosa, Lamarck.

Hab. Many parts of the Indian Ocean, Philippine Islands ; Port
Curtis (Mus. Cuming),

79. Oliva inflata, Lamarck.

Hab. Red Sea, Persian Gulf, Madagascar, Zanzibar, Mauritius,
Reunion, Seychelles, Ceylon.

80. Ancillaria albisulcata, Sowerby.

Hab. Red Sea {Sowerby); Indian Ocean {Weinkauff); Aden
( Cararnagna) .

81. Ancillaria fulva, Swainson.

Hab. Red Sea.

82. Ancillaria acuminata, Sowerby.

Hab. Red Sea, Zanzibar, Seychelles, S. Africa.

83. Ancillaria ampla (Gmelin).

Hab. Red Sea, Ceylon, Mauritius, Philippines.

84. Ancillaria mauritiana, Sowerby.

Hab. Mauritius, Madagascar, New Holland.

85. Marginella obscura. Reeve.

Bab. ? (Reeve).

The type of this species, presented to the Museum by Mrs. T.
Lombe Taylor, is smaller than the specimen from Aden, which is

10| millim. in length and more conspicuously banded, agreeing very
fairly with Reeve's figure.

86. Cassis glauca (Linn.).

Hab. Andaman Islands, Singapore, Philippines, Moluccas.
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87. Cassis pila, Reeve.

Hob. Mergui, China, Philippines, Australia

.

88. Cassis nodulosa (Gmelin).

Buccinum no. 107, Schroter, Einleitung, vol. i. p. 383, pi. 2.

ff. 9 a-b.

Buccinum nodulosum, Gmelin, Syst. Nat. p. 3479.

Buccinum biarmatum, Dillwyn, Cat. p. 599.

Ysxs. = Cassis torquata, Reeve, Con. Icon. ff. 1 a-1 c ; Tryon,

Conch. Man. vol. vii. pi. 7. ff. 92-3.

Cassis vibex, var., Kiister, Conch.-Cab. pi. 49. ff. 5, 6.

Yar.= Cassis erinaceus, Biuguiere, Kiener, Coq. Viv. pi. 11.

ff. 21-21 a.

VaT.=^Oassis turgida. Reeve, Con. Icon. ff. 25 a-c.

Hab. Samoa or Navigators' Islands (typical form in B.M.);
Mozambique, Red Sea, Andaman Islands (vars. torquata in B.M.)

;

New Holland (Reeve) ; Zanzibar (Kirk).

The Buccinum nodulosum of Gmelin was founded on Schroter's

figure referred to above. The shell there represented is the counter-

part of the three specimens in the Museum from the Navigators'

Islands, presented by Her Majesty the Queen in the year 1841.

They correspond with the figure in every particular—the form, the

nodose whorls, the greatly thickened lip with the tubercles along

the margin, and the crenulations within are precisely similar.

The nodose variety of C. torquata has the outer lip rather less

thickened and the crenulations or lircS within it less developed.

The stunted form of C. vibex (Kiister, Conch.-Cab. pi. 51. ff. 5, 6)

differs in having tubercles only at the anterior part of the labrum

which is not Urate within ; it also appears to have no dark spots

around the base of the body-whorl.

89. DoLiuM cuMiNGii, Hauley.

Hab. Philippine Islands, Wide Bay.

90. DoLiUM MACULATUM, Lamarck.

Hab. Ceylon, Andaman Islands, &c.

91. DoLiuM OLEARiUM, Bruguicre.

Hab. Ceylon, Mauritius, and other parts of the Indian Ocean

;

Red Sea (Dunker).

92. DoLiuM LUTEOSTOMUM, Kiister.

Hab. Japan {Dunker, Schrenck, Lischke, Brit. Mus.).

This species has been shown by Lischke to be the same as

D.japonicum of Dunker. D. favannii, Hanley, is also the young
state of this species, which, however, I am rather inclined to think

has not been satisfa(;torily shown to be distinct from D. varie-

gatum.
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93. DoLiuM PERDix (Linn.).

Hab. W. Indies, W. Africa, Indian and Pacific Oceans.
The single specimen from Aden, about an inch in length, has very

fine spiral ribs, and is rather thick and strong for its size.

94. Triton ranzanii, Bianconi.

Triton ranzanii, Bianconi, Rendiconti Accad. Sci. Istit. Bologna,
lH49-.'iO, p. 4,5 ; id. Mem. Accad. 1851, vol. iii. p. 17, pi. 3. ff. 1, 2 ;

Kobelt, Conch..Cab. ed. 2, p. 273.
Triton tigrinus (part.), Tryon, Man. Conch, vol. iii. p. 18, pi. 10.

f. 71 (copy of Bianconi).

Hah. Mozambique (SzaweoHj); Aden {Batjnham).
This appears to be a rare species, and has not been recorded

since its original discovery by Bianconi. It is quite distinct from
T. tigrinus, with which Tryon associated it.

95. Triton pilearis (Linn.).

Hab. Red Sea, Indian and Pacific Oceans, "West Indies.

96. Triton chlorostoma, Lamarck.

Hab. Indian Ocean, Philippines.

97. Triton labiosus, Wood.
Hab. Indian Ocean, Philippines, Queensland.

98. Triton trilineatus. Reeve.

//fffi. Red Sea, Persian Gulf, Indian Ocean, Philippines.
This is probably merely a variety of T. gallinago.

99. Triton vespaceus, Lamarck.

Hab. Indian Ocean, "W. Australia.

100. Triton cingulatus, Lamarck.

Hub. Swatow, China {Brit. Mus.) : Philippines, Gulf of Suez.

101. Eanella spinosa, Lamarck.

Hab. Red Sea, Mauritius, Ceylon, &c. ; Men {Caramagna).

102. Ranella granifera, Lamarck.

Hab. Aden (Jousseavme), Red Sea, Indian Ocean, Sir C. Hardy's
Island.

103. Pirula ficus (Linn.).

Hab. Indian Ocean.
A small specimen from Aden is almost entirely white, only a few

very pale yellowish spots, indicating the position of the transverse
pale zones, being noticeable.

104. Natica pulicaris, Philippi.

Hab. Tuticorin, S. India (Brit. Mm.) ; Mergui {Martens).
The locality of this species has not been recorded in any of the

Proc. Zool. Soc— 1891, No. XXVIII. 28
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monographs of tViis genus. The series from Aden includes small

specimens, such as figured by Philippi, and others as large as that

figured by Reeve in the ' Conchologia Iconica' (tig. 63). The
minute dotting varies in depth of colour and size, but all examples

exhibit the characteristic brown mark below the umbilicus.

105. Nattca t^niata, Menke.

Hab. Philippines, Japan, China, Java ; Assab {Cnramagna).

The operculum of this species has only recently been described \
It is strong and shell}', spirally grooved and ridged, the central portion

being more elevated than the rest of the surface, and the inner edge,

or that which applies to the columella of the shell, is not straight

but excurved at the middle.

106. Natica rufa, var.

Hab. Type from Mauritius ; Madag/iscar, Singapore ; Borneo
{^Brit. Mus.).

The Aden specimens belong to the variety {N.forskalii, Cliemnitz)

which has been quoted from Mauritius {Tryon) and the Red Sea

( Issel).

107. Natica maroccana (Chemnitz).

Hab. W. Indies, W, and E. Africa, Red Sea, Indian Ocean, West
coast of America, &c.

108. Natica (Neverita) didyma (Bolten').

Hab. Indian Ocean, N. Australia to Japan, E. Australia. Aden
{Caramagna as N. chemnitzi).

109. Natica (Mamilla) melanostoma, Lamarck.

Hab. Red Sea, Indian Ocean, some parts of the Pacific. Aden
( Caramagna).

110. Natica (Polinices) mamilla (Linn.).

Hab. Same as N. melanostoma ; Aden {Caramagna).

111. Natica (Naticina) papilla (Gmehn).

Hab. Red Sea, Indian Ocean, Moluccas.

112. Sigaretus planulattjs, Reduz.

Hab. E. Africa, Indian Ocean.

113. Ianthina TROCHOiDEA, Reeve.

The specimens from Aden correspond exactly in form with Reeve's

figure.

114. Kecluzia rollandiana. Petit.

The two specimens from Aden, and one in the Museum from

1 P. Z. S. 1890, p. 270, pi. xxi. f. 15.

* Vide Watson, ' Report Challenger Gasteropoda,' p. 450.
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S. Africa, apparently belong to this species, agreeing very fnirly with
the figure in the ' Journal de Cinchylioligie,' vol. iv. pi. .5. f. 12.

The type was obtained on the Calit'orniaa coast.

115. EuMMA cuMiNGii, A. Adams.

Hnb. Sandwich, Lord H )od's and Viti Islands {Tryon).

116. Solarium perspectivum (Linn.).

Hab. Indian Ocean, Amboyna, China St'a, &c.

117. Solarium l.evigatum, Lamarck.

Hub. Kurrachee, Madagascar and other parts of the Indian Ocean.

118. Solarium (Philippia) hybridum, Lamarck.

Hab. Philippines, China Sea. Mauritius and E. Australia {Brit.

Mas.).

119. ToRiNiA perspectiviuncula (Chemnitz).

Hab. Indian and Pacific Oceans : Suez (Cooke).

The single specimen from Aden belongs to the depressed form
6gured by Haaley in Sowerby's ' Thesaurus,' vol. iii. pi. 254. f. 63,

Cypr^a.

The following species of this genus were obtained at Aden by

Major Yerbury :

—

120. Cypr^a pantherina, Solander.

121. Cypr^a vitellus, Linn.

122. CypRvEA caurjca, Linn.

123. Cypr^a pi'LCHRA, Gray.

124. Cypr.ea helvola, Linn.

125. Cypr^a undata, Lamarck.

1.^6. Cypr.ea TURDUS, Lamarck.

127. Cypr^a arabica, Linn.

128. CyprjEa talpa, Linn.

129. CypRvEA felina, Gmelin.

130. Cypr.ea fimbriata, Gmelin.

.131. Cypr^a cruenta, Gm,eljn.

132. Cypr^a ISABELLA, Linn.

133. CvPRiEA carneola, Linn.

134. CypRvEa erosa, Liiin.

28*
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135. Cypr.ea erythr^ensis, Beck.

136. CvpRiEA ANNTJLUS, Linn.

These are all well-known species, of which the distrihution has been

given in various monographs. More than half of them have been

recorded from the Red Sea, and all are known inhabitants of the

Indian Ocean. C. cruenta and C. undata are quoted from Aden by
Caramagna.

137. LiTTORINA GLABRATA, Philippi.

Hab. Natal and Amirantes Islands {Brit. Mus.).

"Payta, Peru," one of the original habitats quoted for this species,

is probably one of the numerous errors of locality which occur in

Cuming's collection. So far as I am aware it has never been
confirmed.

138. LiTTORINA NATALENSIS, KrauSS.

Hab. Natal and Algoa Bay (Krauss). Ceylon (Brit. Mus.).
Some specimens from Mergui received from Dr. Anderson and

determined by Martens as L. pyramidalis, Quoy & Gaim., also

belong to this species,

139. LiTTORINA GRANO-cosTATAj Reeve.

Hab. Brisbane, Queensland.

The shells described from Christmas Island under the name of

L. granicostata, which I subsequently changed to L. insularis, should^

I now believe, be associated with this species.

The examples from Aden are more finely granose than the typical

form.

140. Planaxis breviculus, Deshayes.

Hab. Gulf of Akaba and Persian Gulf (Brit. Mus.). Gulf of

Suez.

141. Cerithium (Vertagus) obeliscus, Bruguiere.

Hab. Red Sea, Indian Ocean ; China and Tonga Islands (Brit.

Mus.). S. Africa and many parts of Indian and Pacific Oceans.

142. Cerithium (Veetagus) kochi, Philippi.

Hab. Red Sea, Indian Ocean, Japan.

Is this the C. subitlatum of Lamarck ?

143. Cerithium rIIppelli, Philippi.

Hab. Red Sea. Seychelles (Brit. Mus.).

144. Cerithium c.«ruleum, Sowerby.

Hab. Red Sea, Indian Ocean ; China and Tonga Islands ; Aden
(Cooke).
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14.5. Cerithium columna, Sowerhy.

Hab. Red Sea, Indian Ocean, Philippines, Australia, Samoa,

Fiji, &c.

146. Cerithium TUBERCULATUM (Linn.).

Hab. Red Sea, Indian Ocean, Philippines, Polynesia.

For remarks on this and allied species see Report on tiie 'Alert*

Collections, pp. 63, 64.

147. Cerithium yerburyi. (Plate XXXIII. fig. 4.)

Testa eloiigatfi, acuminata, alba., lineis transversis nigris interruptis

ornata; anfract. 10, convexiusculi, costis longitudinalibus (in

anfr. penult. 9, in ultimo tenuioribus circiter 12) lirisque spira-

libus {anfr. superioribus 3, in ult. 7-8 aliisque minoribus inter-

calentibus) instructi ; apertura ob/iqua, longit. totius g superans ;

tabrum extus incrassatum, intus a/bum, leviter liratum ; colu-

mella oblique arcuata ; canalis brevis, obliquus.

Longit. 19, (Ham. 7 millim.

In this .species a few of the costae (about two on each whorl) are

more conspicuous than the rest, and one on the lift side ot the body-

whorl which inferiorly runs into the cauda forms a boundary to it.

Between this and the labrum the costae are finer than upon the pre-

ceding whorl. The interrupted black lines fall upon the spiral

ridges, which on crossing the ribs form more or less acute tubercles.

In the interstices between them thereare fine parallel striae. C. ton-esi,

Smith, is closely allied to this species, but more slender, and ditt'ers in

detail of sculpture.

148. TUERITELLA MACULATA, RcCVe.

Hab. China Sea.

The brown thread-like lines which cover the surface are more
distinct in the specimens from Aden than in those from the China

Sea.

149. TURRITELLA COLUMNARIS, KienCT.

Hab. Ceylon (Reeve) ; Mergui (Martens).

The whorls in the specimen figured by Reeve (Conch. Icon. f. 14)

are unusually flat. Most examples more nearly resemble Kiener's

figure of this species. The granulation of the transverse striae men-

tioned by Kiener is very feeble, and can hardly be said to exist in the

specimens I have examined. Two specimens from Aden are remark-

ably short and broad in proportion, so that at first I was inclined to

regard them as a distinct species. Their colour and sculpture being

the same as the typical form, I now regard them merely as a

different growth of the same species.

150. MiTRULARTA CICATRICOSA (RceVe).

CalyptrcBa cicatricosa, Reeve, Con. Icon. f. 3 a-b.

Hab. Philippine Islands (Vumiriy).
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151. Crepidula (ERGiEA) WALSHT, Hermannseu.

Flab. Ceylon and Singapore {Reeve); A^sab {Caramagna).

1;")2. CALYPTRifiA (Galerus), sp. inc.

A single specimen is all I have seen of this apparently new species.

It is much elevated, cap-shaped, dirty whitish externally and tinted

with purple inside, especially towards the apex. It is radiately ridged

and concentrically striated with wfivy lines of growth. The internal

process is small, slender, compressed, and placed on the side towards

which the apex inclines.

l.")3. Amalthea acuta (Quoy & Gaimard).

Hub. Indian and Pacific Oceans.

154. Strombus TRicoRNis, Lamarck.

Hab. Red Sea, Bourbon, Seychelles, Philippines.

155. Strombtjs gibberulus, Linn.

Sab. Aden (Caramagna); Red Sea, Assab, Indian Ocean, Philip-

pines, Polynesia.

156. Strombus luhuanus, Linn.

Hab. Red Sea, Assab, &c. as for S. gibberulus.

157. Strombls floridus, Lamarck.

Hab. Same as preceding species.

158. Strombus dentatus, Lim ., var.

Hab. Red Sea, Indian Ocean, &c.

The specimen from Aden belongs to the variety named ;S. tleguna

by Sowerby. ;S'. rvppellii, Reeve, is another variety.

159. Strombus -xerburyi. (Plate XXXIII. fig. 5.)

Testa parva, subfusiformis, alba, plus niinus lutescenti balteata ;

sjrira gracilis, producta, longit. totius ? subaquuns ; anfractus

normales circiter 9, svperne concavi et marginati, svpra

medium roiunde angulati, infra angulum fere recti, longi-

ludiimliter plicati, transverstrnque sidcati ; plic<E vel costce

nvmerosce (in anfr. permit, ad 24, in ultimo 16-17, inferne

sensim evanescentibus pnucis labrum versus, cceteris majoribus

et mngis distanfibus, svperneque subnodosis), paurce supra

spirnin vuriciformes ; sulci regulares, sujjru et inter costus

continui, interstitia vix cequantes ; anfr. idtimus brcvis, basim

versus paulo constrictus ; labrvm dilatatum, ad marginem

anfractus superiorem productum, intus et extus incrassatum,

sulcatum, ad marginem acutum ; aperiura angusta, alba ;

columella callo crenulato tetnii rufo notato induta.

Longit. 35 millim., diam. maj. 19.

This sjiecies recalls to mind <S. cancellatus of Pease, a Sandwich-

Island forn,. It differs in colour, in the greater length ot the Sj ire, its
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larger size, and the different tint of the columellar callus. There are

three specimens of this very interesting species in the Museum, two
presented by Mr. Bayuham and one by Major Yerbury. The specimen
in best condition exhibits a faint pinkish tint upon the upper part

of the spire. Most of the pale brownish or luteous colour is upon
the back of the shell, and seems to be divided up into zones bv a
subm: dian white band and a narrower one upon the aiijjie above.
The constriction of the whorls at the upper part forms a very dis-

tinct sutural margination.

160. Strombus fusifokmis, Sowerby.

Hab. Aden {Caramag?ia) ; N. Australia {Beeve) ; Red Sea and
Indian Ocean.

161. Pterocera BRYONIA (Gmclin).

Hab. Red Sea, Aden (Caramayna) ; Seychelles, Amirantes,
Madagascar, Mauritius, Bourbon, East Africa, Ceylon, Japan, &c.

lfJ2. RosTELLARiA cuRviROSTRis, Lamarck.

Hah. Red Sea, Persian Gulf; Aden (Caramaffna) ; Moluccas.

163. Nerita polita, Linn.

Hab. Berbera and Assab {Caramagna) ; Indian and Pacific

Oceans ; Aden {Cooke).

164. Nerita albicilla, Linn.

Hah. Aden {Caramagna) ; Red Sea, Indian and Pacific Oceans.

165. Nerita quadricolor, Gmelin.

Hab. Red Sea, Mozambique, Natal, Bombay, Java.

166. Nerita longii, Recluz.

Hab. Aden, Socotra, Bombay.
N. arahica, Reeve, is, as stated by Martens, a synonym of tliis

species and not related to N. chamceleon, Linn., as supposed by Tryon.

167. Turbo radiatus, Gmelin.

Hab. Red Sea and Persian Gulf; Madagascar.

T. radiatus. Reeve (non Gmelin), = T. elegans, Philippi, is

altogether a very distinct species.

168. Turbo (Marmorostoma) coronatus, Gmelin.

Hab. Aden, Red Sea, Natal, Zanzibar, Cochin China, Moluccas,

Japan, &c.

T. granulatus, Gmel., should, I think, be considered a variety of

this species. Theumbilication of some specimens and the imperforate

columella in others has yet to be accounted for. This difference

occurs in specimens otherwise precisely similar.



-120 MR. E. A. SMITH ON SHKLI.S FROM ADEN. [June 16,

169. Trochus (Tectum) dentatus, Forskal.

Hab. Red Sea, Persian Gulf.

Both the typical form and the variet}' {T. noduliferus, Lr.mk.)

occur at Aden. Of the latter some specisiiens are very large, being

69 niillim. in height and 100 across the base. In these very fine

examples the nod ides at the periphery become son;ewhat obsolete upon
the la?t third of the whorl towards the outer lip. Their opfrcula are

37 millim. in diameter, thin, yellowish brown, and consist of 12 wliorls

which enlarge somewiiat rapidly.

170. Trochus (Infundibulops) erythr^us, Brocchi.

Hab. Red Sea, Gulf of Suez.

1/1. Trochus (Infundibulops) firmus, Philippi.

Uab. Persian Gulf.

172. Trochus (EucHELtJs) atratus, Gmelin,

Hab. Widely distributed. Many parts of the Indian and Pacific

Oceans.

173. Trochus (Clanculus) pharaonis, Linn.

Hab. Red Sea, Gulfs of Suez and Akaba.

174. Trochus (Monodonta) australis, Lamarck.

Hab. Natal, Seychelles, Madagascar ; Gulf of Suez.

All the s]iecimens from South Alrica which I have seen have

stronger spiral sulci and ridges tiian the examples from Aden.

These are nearly smooth, but precisi-ly similar in style of colouring.

175. FiSSURELLA RUPPELLII, Soweiby.

Hab. Mauritius, Red Sea, East Africa, Mergui.

176. Patella chitonoides, Reeve.

Sab. Madagascar, Mauritius, Reunion.

177. Chiton (Acanthopleura) spiniger, Sowerby.

Hab. Suez (/we/) ; Aden (Haddon) ; also widely distributed in

the Pacific and Indian Oceans.

178. Chiton (Ischnochiton) yerburyi. (Plate XXXIII.
fig. 6.)

Testa parva, depres^a, in wedio leviter cnrinata, pallide grisea,

sort/ido-viride maculuta ; arece laterales, centi-ales et valva

antica vndique subceqvalifer reticvlafce ; apex valve posfica;

subcentrulis, medioci'iter acutvs ; ligawetdnm sqvamis mivu-

tissimis indufvm, roseo-griseum, sordido-viride maculatum.

Longit. \h miUim., diam. 8.

Only a single specimen of this species was found by Major Ycr-

hury. The sculpture recalls that of a thimble. It is a trifle coarser

on the lateral, especially along their posterior margins, than on the
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central areas. The dirty green spotting is also more noticeable

on the hinder edges of the valves than elsewhere.

179. Chiton (Callistochiton) adenensis. (Plate XXXIII.
fig. 7.)

Testa parva, depressa,hau(lcarinata, concolor, pallide fuscescens

;

valva antica costis radiantibus circiter 22 granulatis instructa ;

arece luterales e radiis c/uobus forte c/ranulatis constitce, cen-

trales longitudinaliter granulose iiratce, lifts in medio tenuioribus

quam lateralibus, postica firis tenuibus ad 2.t granulatis in-

structa ; ligamenlmn pallide fuscescens, minutissime squamu-
latum,

Longit. 14 millim., diam. 9g.
The sculpture of this species is of the same character as that of

C. antiquus, Keeve, but not quite so pronounced, and the rays of both
the terminal valves are more numen us.

180. Bulla ampulla, Linn.

Hab. Indian and Pacific Oceans, Red Sea ; Aden {Oaramngna Sf

Jousseaume)

.

181. Haminea constricta, a. Adams.

H. constricta, A. Adams in Sowerby's Tbesaur. vol. ii. p. 581,
pi. cxxiv. f. 9.5.

Hab. Luzon, Philippines.

The Aden shells agree exactly with the above-quoted figure and
with the types in the Museum. Sowerby's figure in the Conch. Icon,
f. 16 a-b is not so good as his earlier illustration in the ' Thesaurus.'

182. Hydatina physis (Linn.).

Hab. Indian and Pacific Oceans, Red Sea ; also We.-t Indies and
Brazil.

Remarkable as it may appear, this species undoubtedly occurs in

the West Indies. In the British Museum are specimens from
Jamaica received from Mr. E. Chitty and others from St. Vincent's,
and recently a specimen was obtained at Pernambuco by Mr. Ramage
when investigating the fauna of Fernando Noronha.

183. Hydatina circulata (Martyn).

Hab. Mauritius, Ceylon, &c. Not yet noticed from the Red Sea.

184. Umbrella indica, Lamarck.

Hab, Aden (Caramagna) ; Indian and Pacific Oceans.

II. PELECTPODA.

185. Dosinia pubescens, Philippi.

I), jmbescens, Phil., Romer, Mon. Dosinia, p. 79, pi. 15. f. 1.

Hab. Philippines, New Holland, and Madagascar (Romer).
With this species I unite Artemis scabriusculu, Reeve (? of
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Philippi), D. oralis, Riimer, D. eunice, A. Arlan^s, and perhaps D.
hisecta, Reeve. The first, three species were described from speci-

mens from unknown localities and the last was said to be Japanese.

Artemis cceluta. Reeve, considered by Romer to be synonymous
with D. pubescens, is distinct. The lunula is longer and not so deep ;

the posterior dorsal area is seen to be different on comparison, and the

concentric ridges are more conspicuously elevated at the extremities,

forming a sort of crest circumscribing not only the posterior area, but

also the lunule in front. The anterior muscular impression is nar-

rower and the hinge-plate not quite so strong as in D. pulescens.

D. erythrceu, Romer, was described from a specimen said to have
come frcm Aden. It certainly is the same species as D. rndiata.

Reeve, and D. amphidesmoides, Reeve, and the shell identified by
Deshayes * as D. dilatata of Philippi also belongs to the same form.

Reeve quotes " Mouth of the Gambia " as the locality for D. radiata,

and it has been suggested by Menke and Romer that this species is

the " Colan " of Adanson. I am much inclined to doubt the

accuracy of this identification and also of Reeve's habitat ^. D.
omphidesmoides is a Philippine shell ; D. erythrcea, as stated above,

is from Aden, and Deshayes's specimen of D. dilatata in the Museum
also came from the Red Sea.

186. DosiNiA ALTA, Dunker.

Hab. Red Sea.

187. SUNETTA CONTEMPTA, nom. HOT.

Meroe mejistrualis. Reeve (non Meuke), Concii. Icon. vd. xiv.

fig. 9.

This species is net the young of the Japanese S. menstrualis as

supposed by Romer (Monog. Sunetta, p. 14). It is more convex,

its shape is different, the ends being more equal than in Menke's
species, and the valves are seen to be thicker and stronger when

shells of equal size are compared. The interior is more or less

purplish or purplish brown. In S. menstrualis the pallial sinus

terminates in an acute point, whereas in the present species it is

rounded.

I would here point out the shells figured lioth by Sowerby ^ and

Retve* as S. excavata are rather young specimens of -S'. menstrvalis.

Sowerby, however (pi. clxiii. fig. 17, not 16 as in text p. 742),

lias correctly depicted S. excavata by copying Philipni's figure ' of

iS. vaginalis, which is a synonym of that Sj cnes. In my opinion

5. alicice, Adams and Angas, is also synonymous. S. svbquadiata

(Sowerby, pi. 129. f. 9, and Reeve, f. 7, as vaginalis), as suggested

by Riimer, may be the young of excovata, but it seeu.s to be lather

more oblong.

> Cat. Conch. Biv. Mus. Brit, part i. p. 12.

^ Istel quotes I>. radiata t'roru Suez (Mai. Mar. Eosa. p. 72).
"^ The*. Coneh. vol. ii. pi. 12f>. if. 13, 14.

* CoiiL-h. Icon. Meroe, pi. iii. tf. 11 a-h.

' Abbild. vol. ii. Cythereu. pi. iii. f. 2.
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Romei'a figures 2c, 2d, and 2e do not, I think, represent yonng
specimens of S. menstrualis, but in my opinion, at all events fia;. 2 e,

illustrate the adult state of a distinct species, s[)ecimens of which in

the British Museum from the island of Formosa bear the name of

S. cumingii, Hauley. This species has not been described, but

appears in a list of Formosan shells published by Mr. Cuming in

the Proc. Zool. Soc. 18()5, p. 196. It is remarkable for the radiating

character of its markings, its radiating strice, and concentric periodic

bluish zones. The interior may be more or less violet, or white, or

flesh-tint, and the pallial sinus is something like that of S. menstru-

alis, but does not couverge to so sharp a point.

188. Cytherea (Tivela) ponderosa, Koch.

Sab. Zanzibar ; Aden {Caramagna).

189. Cytherea (Callista) umbonella, Lamarck.

nab. Brazil ; Red Sea (^Lamarck).

A single valve was all that was obtained by Major Yerbury. It

is in perfectly fresh coudition and of the same viulet colour as the

specimen figured by Reeve (Conch. Icon. Dione, fig. 27). I have

never seen specimens from Brszil, but according to Romer it is

plentiful on the coast of that country.

190. Cytherea (Callista) Florida, Lamarck.

Hab. Red Sea, Persian Gulf, Mozambique, Madagascar, Sey-

chelles ; Aden (Caramagna).

191. Cytherea (Caryatis) hebrjEA, Lamarck.

Hab, Philippine Islands and New South Wales.

For remarks upon this species see the Report upon the Lamelli-

branchiata of the 'Challenger' Expedition, pp. 138-9.

192. Cytherea (Caryatis) yerburyi, nom. nov.

Dione erubescens, Reeve {non Dunker), Conch. Icon. pi. xi. fig. .54.

Hab. Ceylon (Reeve) ; Queensland (Mr, Brazier's Coll.) ; Japan

(MS. note in B.M.)
I agree with Reeve in considering this species distinct from C.

crocea, Desh. (=C. deshayesii, Pfr.), the differences in shape and

sculpture, and colour also, being quite sufficient, in my opinion,

to warrant its specific separation. The name erubescens being pre-

occupied by Dunker for a species from West Africa, I have substi-

tuted that of yerburyi.

193. Circe corrugata (Chemnitz).

Hab. Red Sea, Persian Gulf, Madagascar, New Holland ; Aden
(Caramagna).

194. Circe intermedia, Reeve.

Hab. Not previously recorded.

Several specimens from Aden prove the validity of this fine
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species. It is fairly constant in colour and markings, but varies

somewhat in torin, some specimens being rather narrower and more

produced posteriorly than others. As is usual, young shells are

more compressed than adult specimens.

195. Circe scripta (Linn.).

Hab. Red Sea, Indian Ocean, Moluccas, &c.

196. Circe (Crista) pectinata (Linn.).

Hab. Same as preceding species. Aden (Caramagna).

197. Circe (Liuconcha) callipyga (Born).

Hab. Red Sea ; Aden {Caramagna).

All kinds of colouring exist among the specimens from Aden.

198. Venus reticulata, Linn.

Hab. Red Sea, Persian Gulf, Indian Ocean, Philippines, New
Caledonia, Society and Fiji Islands.

The Aden specimens are peculiar in having the hinge-teeth white

instead of red as usual. In other respects tliey correspond exactly

with the usual type of the species.

199. Tapes sulcarius, Lamarck.

Kab. Moluccas, Indian Ocean.

200. Tapes deshayesii, Hanley.

Hab. Philippine Islands; Mauritius; Red Sea {Tssel and Brit.

Mus.).

The single specimen from x\den is marked very similarly to that

figured by Reeve (Con. Icon. f. A a).

201. Tapes malabaricus (Chemnitz).

Hab. Malabar, Ceylon, Mergui, Moluccas, Philippines, China.

The specimens from Aden agree precisely with Reeve's T. lenli-

yinosa (Con. Icon. f. 2b), which I consider a form of this species.

Thev are large strong shells with coarse concentric ridges and a well-

sinuated posterior margin. The tinest specimen is 12 milhm. long,

57 high, and 29 in diameter. Romer^ has considered Reeve's T.

turgidula (Con. Icon. f. 32) a " var. nioustrosa " of T. malabaricus
;

but I may point out that the shell figured by Reeve is a specimen of

T. inflata of Deshayes, which is figured in the Proc. Zool. Soc.

1853, pi. 19. ff. 3 a-3 6. T. infiata, as determined by Romer,

appears to be a large coarsely ribbed T. malabaricus. T. iriflalus

proper is perfectly smooth at the um bones and has less sinuation

in the posterior ventral margin ; in other respects it agrees with

T. malabaricus.

202. Tapes obscuratus, Deshayes, var.

Hab. Philippine;;.

Three speciinens from Aden may belong to this species. They

' Moiiogr Tupc^, \). ;J4.
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are, however, larger and narrower and much more fiiiely and closely

sculptured than the normal form. They do not seem to belong to

T. araneosus, Philippi, which is quoted by Caramagna from Aden.

T. gratus, Desh., and T. quadriradiatus, Desh., should, I think, be

regarded as varieties of T. obscurata.

203. Tapes virgineus, Linn.

Hab. "In Indiis" (Lihw.); New Holland (Romer) ; China Sea

(Philippi).

Ron er's figure 3 rf on plate xxxiii. of his monograph of Tapes

represents the form of the specimen from Aden, but the colouring

is not quite the same.

204. Venerxjpis macrophylla, Deshayes.

Hab. Philippine Islands ; Aden (Jousseaume).

A few specimens from Aden apparently belong to this species,

which A. H. Cooke unites (and probably correctly) with F. irus,

Linn. This may be the same species as that quoted by Caramagna

'

from Assab, at the southern end of the Red Sea, under the name
Fenerupis cordieri, Desh., originally described from Californian

specimens.

205. PsAMMOTvEA OBLONGA, Dcshaycs.

Psainmotella oblonga. Reeve, Con. Icon. f. 7.

Hab. ?

The finest example from Aden is considerably larger and of thicker

substance than the shell figured by Reeve. It is 83 millim. long

and 4 1 high. The valves towards the umbones are purplish, the

rest of the surface being dirty whitish. The purple tint behind the

apices is much darker than in front.

206. PsAMMOBiA (Heteroglypta) corrugata, Deshayes.

Hab. Zebu, Philippines.

207. Psammobia pallida, Deshayes.

P. pallida, Desh. Proc. Zool. Soc. 1854, p. 323.

Hab. Red Sea ; Malacca (malaccana and suffusa).

P. malaccana. Reeve, is a synonym of this species, and P. suffusa,

Reeve, a variety.

208. AsAPHis DEFLORATA (Linn.).

Hab. Red Sea, Indian and Pacific Oceans ; also West Indies

;

Aden {Caramagna).

209. Tellina (Tellinella) sulcata. Wood.

Hab. Philippine Islands, Red Sea; Aden {Cooke).

The figures in Romer's monograph of Tellina (Conch.-Cab. pi, 13.

ff. 4, 5, 6) give a good idea of the Aden specimens. This species

in Cuming's collection bears the name of T. woodii, Deshayes,
but I do not think that this has been published.

' Bull. Soc. Mai. Ital. 1888, vol. xiii. p. 139.
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210. Telmna (Tellinella) madagascariknsis, Gmelin.

Hah. Madagascar.

211. Tellina (Tellinella) inflata, Chemnitz.

Hub. Philippine Islands, China Sea, Mauritius, Red Sea, east

coast of Africa, Nicobars, Ceylon, &c. ; Port Curtis {Brit. Mus.).

212. Tellina (Angulus?) adenensis. (Plate XXXIII.
%• 8.)

Tesfa planissima, oblonga, antice rotundata, postice acuminata,

fere aqvilateralis, roseo-albida, umbones versus plus minus

aurantio tincta, postice radio albo angusto ornnta ; valvce nitidce,

lineis incrementi concentricis tenuiter striatce (slriis prope

marginem posticum validioribus, aliisque ad medium obliquis),

intus et extus radiatim substrintce ; margo dorsi anticus Icviter

declivis, vix excurvatus, posticus oblique descendens, rectus,

cum margiyie posteriore unguium obtusum formans, ventralis

parum arcuatus, postice vix sinuatus ; pagina interna alba,

superne ante apices aurantio tincta, lira postice radiante

instructa ; denies cardinales valvce dextrce tres divergenies, in

sinistra duo, laterales nulli ; sinus pallii maximus, usque ad
cicatricem anticarn producfus, supra medium valvce angulatus.

Longit. 45 millim., alt. 26|, diani. 7-

T. armata, Sowerby (Conch. Icon. fig. 264), the type of which is in

the British Museum, is somewhat like the present species, especially

in colour, but is less acuminate posteriorly and its hinder dorsal

margin is not so sloping.

Besides the fine concentric lines of growth, T. adenensis exhibits

oblique striae upon the front half of the shell, which terminate about

the middle of the valves. The striae on the posterior dorsal slope

are considerably stronger than anv on the rest of the surface. The
raised ridge on the inner surface of the valves, which extends obliquely

from the umbones towards the posterior end of the ventral margin,

forms the white ray which is so conspicuous on the outer surface.

Of the three teeth in the right valve, the front one is the longest,

the central smallest, and the hindmost bifid. In the left valve the

posterior tooth is very thin, whilst the other, which falls perpendicular

under the apex, is much stronger.

213. Tellina (Angulus?) subpallida. (Plate XXXIII.
fig. 9.)

Testa incequilfiteralis, oblonga, antice rotundata, postice angus-

tata, albida, versus apices interdum pallide flavescens, zonis et

lineis concentricis griseo-hyalinis picta, mediocriter compressa ;

margo dorsi anticus leviter obliquus, subrectilinearis, posticus

valde declivis, ventralis late arcuatus, postice vix sinuatus

;

valvce lineis incrementi tenuibus concentricis striatce, striisque

aliis conspicue obliquis conferfis fere undique sculptce ; denies

cardinales valvce dextrce duo divergentes, in vnlva sinistra unicus.
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subvalidus, centriilis ; pngina interna nitida, radiatim obsolete

striata ; sinus pallii profundus, supenie subanjulatus.

Longit. \S\ millim., alt. 14, diain. 6.

This species has oblique sculpture similar to that in T. rhomhnides,

Quoy and Gaimard. It is, however, not nearly so narrow as that

species, but agrees with it in dentition. Only the posterior slope is

free from oblique striae, but it has more distinct coicentric lines.

In certain lio;hts the whole surface exhibits t'anit or subobsolete

striation. When the valves are closed, the anterior dorsal slope

exhibits a lanceolate lunular depression.

214. Tellina (Phylloda) foliacea, Linn.

Hub. Red Sejv, Indian Ocean, Moluccas, Philippines : Aden
{Caramagnd).

215. Tellina (Macoma) dubia, Deshayes.

Tellina (/«6«a, Deshayes, Pioc. Zool. Soc. 1854, p. 371 ; Sowerby,

Conch. Icon. pi. xlvii. p. 279.

Hub. ?

Sowerby's figure does not represent the posterior end of this

species sufficiently truncate.

216. Tellina (Metis) edentijla, Spengler.

Hdb. Philippines, Ceylon ; China and Kurrachee (Brit. Mus.).

This si)ecies is T. angulala, Chemnitz, not of Linne.

217. Semele chinensis. A, Adams.

Hab. Indian Ocean, Mergui Archipelago, China.

Amphidesma cordiformis (Reeve, Conch. Icon. fig. 30) is the same
as this species. It is uncertain whether he has correctly identified

that species of Chemnitz, who gives the West Indies as the locality

of his shell.

218. Semele (Iacra) seychellarum (A. Adams).

Scrobicularia seychellarum, A. Ad. Proc. Zool. Soc. 185G, p. 53.

Hab. Seychelles.

This interesting species, originally located in the genus Scrobicu-

laria, was subsequently placed in a subgenus of that group named
Iacra by H. & A. Adams. Fischer in his ' Manual ' considered it

a subgenus of Syndesmya or Abra. This location is, in my opinion,

correct, for the dentition of the hinge and the ligament agree in

detail with that group, which, however, I regard only as a subgenus

of Semele.

219. DoNAX (Mach^erodonax) scalpellum. Gray.

Hab. Gulf of California.

The above-named locality, given by Reeve (Conch. Icon. sp. 39),
has never been confirmed, and I think there is little doubt that it is

incorrect. The specimens from Aden agree in form, colour, sculpture,

and every other respect with that figured by Reeve. One example,

however, has the ground-colour yellowish instead of bluish white.
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220. Mactra decora, Deshayes.

Hab. '! {Deshayes and Reeve); New S;)iUh Wales (W^ein-

kauff) ; Assab and Berbera {Caramagna) ; Merjrui {Martens).

With this species I have no hesitation in uniting M. jickelii of

Weinivauff from Massowa on the coast of Abyssinia.

221. Mactra fauroti, Jousseaume.

M. fauroti, Jousseaume, Mem. Soc. Zool. France, 1888, vol. i.

p. 2UU.

Hab. Aden (Jousseaume).

The shell fi-^nred by Weinkauff (Conch.-Cab. Mactra, pi. 19.

figs. 5, fi, 7) as M. pulckra. Gray, evidently belongs to the present

species.

222. Mactra (Meropk) ^gyptiaca, Chemnitz.

Hab. Red Sea {Chemnitz) ; Ceylon (Reeve).

223. Cardium rugosum, Lamarck.

Hab. Madagascar, Red Sea, Eist Africa, Ceylon, North Australia,

Philippines, &c.

224. Cardium rubiccndum, Reeve.

Hab. Zanzibar.

225. Cardium setosum, Redfield.

Hab. China, Philippines.

226. Cardium australis, Sowerby.

Hab. South Africa, Mauritius, China, Australia; Assab? {Cara-

magna).

227. SoLEN truncatus. Wood.

Hab. Ceylon: Adea {Jousseau7ne).

Both in the ' Conchologia Iconica ' and in the * Conchylien-

Cabinet,' Sowerby is given as the author of this species. This is

incorrect, as part 32 of Sowerby's ' Genera of Recent and Fossil

Shells,' which contained the account of Solen, did not appear until

1829, wliereas this species had already (1825) been figured by Wood
under the name of Solen truncatus. Sowerby's ' Genera ' was not

published in 1820-25 as appears on the titlepage, for reviews of

Numbers 29, 30, and 31 appeared in the 'Zoological Jouriial,' 1828,

vol. iii. p. 284, and in Loudon's ' Magazine of Natural History,'

vol. i. (1828) p. 56, vol. ii. (1829) p. 50. 1 am not aware when
the work was completed, but I dare say it could be ascertained by
searching for reviews of it. Unfortunately, the original covers of the

Numbers were only dated in a few instances ; for example. Number
xxxiii. is dated 1st March, 1831, Number xxxv. 30th April, 1831.

In the text relating to Purpura, j)ublished in Part 42, reference is

made to Gray's genus Pollia, described in the ' Zoology of Beechey's
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Voyage,' 1839. This seems, therefore, to prove that the work in

question was not completed until after that date.

228. SiLiauA JAPONiCA, Dunker.

Aulus japonicus, Dunker, Proc. Zool. Soc. 1861, p. 426.

Cultellus , Sowerby, Conch. Icon. pi. v. i. 15 6 {non \b a).

Mach<xra japonica, Clesain, Conch.-Cab. p. 63, pi. 18. f. 5.

Hab. Japan.

The shell figured by Sowerby (fig. 15 a) is in the Cumingian

collection labelled '' pulchra, Gould," and not " pulchra, Dunker,"

as stated in his synonymy. It seems to me different from S.japonica,

for although the colouring is very similar in both species, S. pulchra

has the umbones more excentric and has not the keel-like ridge

which defines the dorsal area in S.japonica. " 5. pulchra, Gould,"

is given in Conrad's Catalogue of Soleiiidae ' without any reference,

nor have I been able to discover where it was described.

229. TuGONiA NOBiLis, A. Adams.

Hab. Assab, Kamaran {Caramagnd).

This species is very like the West-African T. anatina, and seems

distinguished merely by the absence of radiating strise anteriorly.

It is very variable in form, some specimens being much more globular

than others. "West Africa," assigned to this species in the

' Conchologia Iconica,' may not be incorrect, although we scarcely

expect to find the same species at Senegal and Aden.

T. semisulcata, A. Ad., I regard as the young of this species,

and T. siphonata, Reeve, and T. compressa, Reeve, are likewise

young specimens of T. anatina, Gmelin.

230. Venericordia anticiuata (Linn.).

Hab. Ceylon.

231. Venericordia cumingii, Deshayes.

Hab. Borneo.
This species, described in the Proc. Zool. Soc. 1852 (p. 102, pi. 17.

f. 15), is not so pointed posteriorly as the preceding. In other

respects it is very similar, and it is probable that the two forms

pass one into the other. V, canaliculata. Reeve, appears to be

another form of the same species.

232. Cardita (Beguina) gubernaculum, Reeve.

Hab. Zanzibar, Madagascar.

233. Lucina (Codakia) exasperata, Reeve.

Hab. Honduras (Reeve). New Caledonia, N. Australia, Ami-

rantes Islands, and Red Sea {Brit. Mus.).

The Caribbean locahty has not yet been confirmed, but it is quite

possible it may be correct, for another well-known species of this

* Amer. Journ. Conch, vol. iii., Appendix, p. 23.

Proc. Zool. Soc— 1891, No. XXIX. 29
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genus, L. tigrina, as pointed out by Cooke ', is also found both in

the West Indies and in the Indian Ocean.

234. CoRBULA TAHEiTENsis, LaiTiarck.

Hah. Tahiti ; New Guinea {Brit. Mus.) ; Philippine Islands

(Reeve, Conch. Icon. sp. 15).

235. Galeomma, sp.

A single valve obtained by Major Yerbury is very like G.formosa,

Deshayes, but rather more glossy and of a bright yellow colour.

236. Diplodonta rotundata, Turton.

The three specimens from Aden appear to me inseparable from

this European species. It is quoted by Caramagna from Zeila and

Berbera.

237. Martesia striata (Linn.).

Hab. " England, West Indies, Philippines '" (Tryon) ; Arafura

Sea (' Challenger ' ).

238. Mytilxjs pictus, Born.

Hal. N.W. Africa to the Cape of Good Hope. Aden {Cara-

magna).
The range of this species {= M. afer, Gmelin) is about the same

as that of M. perna, Linn., and I am inclined to beheve that both

forms belong to one and the same species. The three specimens

from Aden, although not typical examples, evidently belong to this

species. Three shells in the Cumingian collection labelled " tapro-

banensis, Blanf. MSS., Galle, Ceylon," apparently belong to this

species also.

239. Mytilus senegalensis, Lamarck.

Hah. Senegal {Lamarck) ; S. Africa {Krauss) ; Red Sea {Brit.

Mus.); Aden {Caramagna under M. variabilis, Krauss).

240. Modiola auriculata, Krauss, var. ?

Hab. S. and E. Africa ; Gulf of Suez.

Two specimens, one of a bright red or almost scarlet colour, the

other of the normal tint, are probably half-grown specimens of this

species, differing from the typical form in having the dorsal angle

more central and no emargination or sinus in front of it.

241. Septifer Excisus, Wiegmann.

Hab. Madagascar, Mauritius, Mozambique, Mergui.

242. A RCA NAVicuLARis, Bruguicrc.

Hab. Suez, China, Amboina, N. and N.E. Australia, Solomon Is.

Two dead valves are all that were obtained.

' Ann. & Mag. N. H. 188fi, toI. XTiii. p. 99.
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243. Arca imbricata, Bruguiere.

Hab. West Indies, Fernando Noronha, S. Africa, Indian Ocean
N.E. and N. Australia.

'

With this species I unite A. umbonata, Lamk., A. cunealis, Reeve,
A. kraussi, Philippi, and A. americana, d'Orbigny.

244. Arca (Barbatia) OBLiauAXA, Wood.
Hab. South Africa.

Reeve's A. obliquata has been shown by Philippi and Lischke
to be distinct from Wood's species, and it has been renamed
A. decurvata by the latter author. I am of opinion that it is the
same as A. sinensis of Philippi.

245. Arca (Barbatia) lima, Reeve,

Hab. Philippine Islands, Cape York.
A. trapezina, Lamarck, as determined by Reeve, is probably a

form of this species, which is extremely variable in outHne, no two
specimens being quite alike.

246. Arca (Acar) domingensis, Lamarck.

This species, as shown by Lischke, has a world-wide distribution.
In addition to the synonymy quoted by that author (Jap. Meer.
Conch, ii. p. 142), I may mention that A. dubia of Baird also
belongs to this species.

247. x\rca (Anadara) scapha, Chemnitz.

Hab. Philippines, Indian Ocean, Natal, Suez.

248. Arca (Anadara) antiquata, Linn.

Eab. Australia, Indian Ocean, Mozambique.
This species was described by Reeve under the name of^. maculosa,

under the impression that the "spots" on the posterior side con-
stituted a good specific character. On carefully examining his type
I find that the so-called "spots" are merely pieces of epidermis
left upon the ribs, all of which might be removed with the point of
a knife. The name maculosa therefore being unsuitable, had better
be cast aside; and as Hanley (Ipsa Linn. Conch, p. 93) declares
that the A. antiquata of Linn, is the same as Reeve's species, we
can apply that designation instead. It seems to me very probable
that an extended series of specimens would show that this species
and A. scapha should be united.

249. Arca (Anadara) erythr^ensis, Jonas.

Hab. Eed Sea; Zanzibar (J/m5. Cuming).

250. Arca (Anadara) holoserica. Reeve.

Hab. Philippines, Madagascar, Mauritius, East Africa.

According to Morch, whose opinion has been followed by von
Martens and Kobelt, this species is synonymous with A. uropyyome-
lana of Bory de St. Vincent. All we know about that species is its

29*
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name, printed A. uropigimelana in Encyclop. Method. Vers, plates

vol. i. p. 156, and the figures on pi. 307. No description or locality

is given in the work. As the identification of the s[)ecies from the

figure only is uncertain, I prefer to retain Reeve's name holoserica,

the type of which is before me.

Young specimens are not nearly so much produced posteriorly as

the adult form represented by Reeve's figure.

251. Arca (Anadara) clathrata. Reeve.

Hab. Philippine Islands ; Gulf of Suez (Cooke).

A single specimen from Aden, 43 millim. in length and 34 high,

has three more ribs than the type figured by Reeve, and is not quite

so long in proportion. Reeve describes the epidermis as " very

finely bristly between the ribs." The shell figured, as is evident

from the illustration, is entirely devoid of periostracum, and neither

in two other specimens in Cuming's collection, nor in that from

Aden, is it
" bristlij" but roughly laminated between the costse.

252. Arca (Scapharca) rufescens. Reeve.

Hah. ?

With this species I unite A. disparilis. Reeve, which, according to

Kobelt, occurs in China. The species is variable in form and the

number of ribs. The type specimen, although not a very large shell,

is evidently old and much thickened.

253. Arca (Trisis) semitorta, Lamarck.

Hab. Philippines, N. Australia ; Tasmania (LamTc.).

254. CucuLL^A concamerata (^fartini).

Hab. Indian Ocean (various parts), China.

255. Pectunculus pectuncitltjs (Linn.).

Arca pectunculus, Linn., part., Syst. Nat. ed. 10, p. 695 ; Lister,

Hist. Couch, pi. 239. f. 73 ; Sangny, Descrip. Egvpte, Atlas, pi. x.

f. 2.

Pectunculus subauritus, Lamarck, part., Syst. Anim. p. 115.

Pectunculus pectiniformis, Lamk. part., Hist. Anim. s. Vert. ed. 2,

vol. vi. p. 494.

Hab. Bengal {Lister). Suez Bay, Gulf of Akaba, Persian Gulf,

and Madagascar {Brit. Mus.).

What I believe to be two distinct species of Pectunculus have been

confused by Linue, Lamarck, and others. The figures cited above

depict a form with the radiating costse separated by grooves, well-

defined and about half as broad as the ribs themselves. On the

other hand, the rest of the figures quoted by Linne as illustrative

of his Arcapectunculus (Gualtier, Test. pi. 72. f. H, and 1 Argenville,

Conch, t. 27. f. B) represent a species the ribs of which are sepa-

rated by very narrow sulci. This same form is figured bv Reeve

(Conch. Icon. ff. 1 1 a, 1 1 b), Chemnitz (Couch.-Cab. vii. ff. 568-9),

Crouch (Conch, pi. 8. f. 12), Knorr (Vergniigen, t. pi. xii. f. 4),
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Bruguiere (Encycl. Me'th. pi. 311. f. 5), and Bouanui (Mus. Kirch,
ii. pi. xvii. f. 1 29). The last-mentioned figure was described by
Gmelin under the name of Cardium amboinense (Syst. Nat. p. 3255).
The specific name I propose to retain for this form, as it is older than
either P. subauritus or P. pectiniformis of Lamarck. Martens
quotes it from Mergui.
The external colouring of these two species is very similar, but

there is a feature within the valves which, in addition to the broader
sulci, seems to indicate that the species are distinct. I refer to the
colouring of the margin of the hinge-plate below tlie teeth. This
is almost invariably of a rich brown or reddish-brown colour. On
the other hand, in P. amhoinensis, the species with broad ribs and
narrow sulci, this part apparently is never entirely coloured, but
occasionally a small brown mark is observable at one or both sides.

In the series of specimens in the British Museum, the differences
are quite noticeable and the two forms are readily separable.

256. LiMOPsis FORSKALii, A. Adams.

Hab. Japan.

The single valve described by Adams is small in comparison with
some of the specimens obtained at Aden by Major Yerbury. The
largest is 25 millim. long, 25^ from the umbones to the ventral
margin, and 13i through the valves. The epidermis which remains
towards the outer margin is closely pilose and yellowish. The
interior of the dead valve from Japan was described as pale red

;

in the Aden specimens it is rich brown, paler or even whitish at the
circumference, and in the middle of the valves the rich brown colour
is more or less clouded with a thin whitish callus, which, however,
does not cover the muscular scars or the pallial line. Hinge-teeth
about 28 in number.

257. Pinna bicolor, Chemnitz.

Hab. Red Sea (C^emwif^); Malacca (fieet;e) ; M^r^m {Martens).
Two valves from Aden exhibit the coloration described by Chem-

nitz ; one specimen agrees with Reeve's figure (Concb. Icon. f. 17),
and another example is almost entirely of a uniform whity-brown
colour, with the elevated ridges towards the apex obscurely tinted

olive-brown. The elevated scales upon the feeble ridges are few
and far apart.

258. Pinna serra. Reeve.

Hab. Queensland.

259. Pinna rigida, Dillwyn 1

Sab. West Indies. One valve only.

260. Malleus albus, Lamarck.

Hub. Philippine Islands.
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261. Malleus (Malvtjfundus) regula, ForskSl.

Hab. Red Sea ; Aden (Caramagna) ; Philippine Islands and

South AustraUa.

262. Crenatula picta (Gmelin).

Sab. Red Sea.

Two small specimens from Aden, as regards colour, seem to

connect this species and C. mytiloides, Lamk. It is not at all

improbable that C. viridis, Lamk., is merely another colour- variety.

263. Meleagrina margaritifera (Linn.).

Hab. Red Sea, Persian Gulf, Indian Ocean, Philippines, N.W.
Austialia. Aden {Caramagna).

2G4. Meleagrina fdcata, Gould.

Hab. Ceylon, Japan ; Gulf of Suez {Cooke).

265. Vulsella v^tsircinw^ia'*')- '^^'^ " ^'***- •

Hab. Red Sea ; Aden {Caramafftia)

.

For remarks and synonymy, see A. H. Cooke (Ann. Mag. Nat.

Hist. 1886, vol, xvii. p. 62).

266. Pecten senatorius, Gmelin.

Hab. Moluccas, Philippines, Red Sea, &c.

267. Pecten lividus, Lamarck.

Sab. Red Sea, Mauritius ; Aden {Caramagna).

268. Pecten luculentus. Reeve, var.

Hab. North Australia.

Two specimens from Aden agree exactly with the type as regards

form, but diifer in colour. Besides the golden yellow tint and the

dark spotting between the ribs mentioned by Reeve, the valves in

the shell figured are ornamented with a sort of irregular subreticu-

lation of white lines. The specimens from Aden are white or washed

with pale rose and conspicuously spotted with black in the furrows

between the principal nine or ten ribs, the dots forming an equal

number of uninterrupted colour-rays. These examples also exhibit

the irregular opaque white lines. The ribs are finely prickled and
the surface is ornamented throughout with a microscopic sculpture.

269. Pecten plica, Linn.

Sab. China, Ceylon, Red Sea; Aden {Caramagna).

Two valves of a species o( Spondglus {270), an Anomia (271),

a Plicatula (272), and an Oyster (273) were also collected by Major
Yerbury, but these I refraiu from attempting to name, as they belong

to genera requiring special study.
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APPENDIX.

Species quoted by Signor Caramagna ' which were not obtained

by Major Yerbury or Mr. Baynham.

1. Rostellaria curta, Sow.

2. Murex tribulus, Linn.

3. Kanella spinosa, Lam.
4. crumena, Lam.
5. Fasciolaria iilamentosa, Lam.
6. Cancellaria verreauxi, Kiener.

7. Pirula nodosa, Lam.
8. Eburna ceylanica, Lam.
9. spirata, Lam.

10. Nassa marginulata, Lam.
11. Ancillaria castanea, Sow.

12. albifasciata, Swains.

13. Conus achatinus, Chemn.
14. millepunctatus, Lam.
15. magiis, Lam.
16. sulphuratus, Kien.

17. Margineila monilis, Lam.
18. faba, Linn.

19. lactea, Kien.

20. Turritella imbricata, Lam.
21. Trocbus virgatus, Gmel.
22. Atys naucum, Linn.

23. Dolabella gigas, Banff.

24. Ostrea cornupina, Lam.
25. limacella, Lam.
26. crista-galli, Linn.

27. Pecten sanguinolentus, Sow.
28. sanguineus, Linn.

29. Meleagrina varia, Di-r.

30. Avicula macroptera. Eve.

31. cumingii, Bve.

32. Vulsella spongiaram. Lam.

33. Vulsella assabensis, De Greg.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

pulchella, De Greg.

Pema femoralis, Lam.
Pinna rudis, Linn.

attenuata. Eve.

nigrina, Linn.

Area retusa, Lain.

auriculata, Chemn.
tortuosa, Linn.

Cardium flavum, Linn.

pseudolima, Lam.
inarmoreum, Linn.

45. Lueina tigerina, Eve.

46. Cardita variegata, lAnn.

47. angisulcata, Eve.

48. Dosinia bilunulata, Gray.

49. Cytherea (Callista) guineenBia,

Linn.

50. ( ) mactroides, Lam.
51. ( ) triradiata, Dillw.

52. ( ) inflata, Desh.

5.3. Tapes araneosus, Phil.

54. Tellina radiata, Linn.
fausta, PvMeney.55.

56.

57.

58.

59.

Psammobia elorgata, Desh.
• maxima, Deih.

Mesodesma striata, Lam,
Donax faba, Chemn.

60. Solen ceylanicus, Leach.

61. Cultellus cultellus, ZJn».

62. Machaera radiata, Linn.

63. Corbula crassa, Hinds.

2. Species mentioned by Dr. Jousseanrne, and not in the Yerbury
and Bavnham Collections.

1. lantbina fragilis, Linn.

2. Vertagus vertagus, Gmel.

3. Conus fulvocinctus, Crosse.

4. tigrinus, Sow.

5. Tritonidea rufina, Jouss.

6. Odostomia fauroti, Jouss.

7. Cassis fauroti, Jouss.

8. torquata, Eve.

9. Pirula decussata, Wood.

10. Oliva bulbosa, Bolten.

11. INatica vestalis, Phil.

12. ClavageUa adenensis, Jouss.

13. Siliqua polita, Hanky.
14. Cuspidaria adenensis, Jouss.

15. Tivela damaoides, Gray.

16. Petricola hemprichi, Issel {-

P. lithophaga).

17. Scapbarca natalensis, Krauss,

18. Trisis fauroti, Jouss.

19. Pinna penna. Eve.

20. Pecten splendidulus, Sow.

EXPLANATION OP PLATE XXXHI.

Fig. 1. Conus adenensi.'t, p. 401.

2. Pleurotoma (Drillia) haynhami, p. 404.

3. Columbella propinqua, p. 405.

^ Some of these may be the same as those in the collection before me, but

under different names.
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Fig. 4. Cerethimn yerburyi, p. 417.

6. Strombus yerburyi, p. 418.

6. Chiton (Ischnochiton) yerburyi, p. 420.

7. {Calliistochiton) adencnsis, p. 421.

8. Tellina {Anyulus ?) adenensis, p. 426.

9. ( ) subpallida, p. 426.

4. Descriptions of new Species of Shells from the

' Challenger' Expedition. By Edgar A. Smith, F.Z.S.

[Received June 10, 1891.]

(Plates XXXIV. & XXXV.)

Together with the duplicates from the ' Challenger ' collections,

transferred last year from Edinburgh to the British Museum, were

a number of specimens which had not as yet been examined. Among
these five of the following new species from yarious localities were

discovered. The remainder were all dredged off Sydney in 410
fathoms. At this station (164 B), in addition to the new species

here described were a number of others, and amongst these several

undoubtedly Atlantic forms. As Dr. Murray proposes to publish a

special report upon the results obtained at this station, I refrain from

further allusion to it.

1. Lampusia (Priene) murrayi. (Plate XXXIV. fig. 1.)

Testafusiformis, alblda, suhtenuis, epidermiJe crassiuscula, luteo-

cinerea, confertim pilusa induta ; anfractus— ? {apice fracto),

convexi, sutura profunda otiiqua sejuncti, supremi fortiter

cancellati, versus ultimum sensim laviores, varicibus duohus

instructijUltimus elongatas, antice hreviter rostratus, spiraliter

costulatus, costulis longitudinalihus ohsoletis siihcancellatus

;

apertura ovata, superne et inferne acuminata, intus sordide

albida, cum canali longit. iotius g adcequatis ; labrum ex-

pansum, albtwi, extus incrassatum ; columella leviter arcuata,

callo nitido induta ; canalis obliquus, profii7idus, rccurvus.

Longit. 87 millim., diani. maj. 43 ; apertura cum canali 45 longa,

19 lata.

Rab. Station 142. Off the Cape of Good Hope, in 150

fathoms.

This species is much more slender than Priene magellanicus

(Chemn.), Dillwyn, and has the spire longer in proportion to the

aperture. The epidermis also is of a much closer texture and more
finely pilose.

2. Coralliophila -wahlbergi (Krauss). (Plate XXXIV.
fig. 2.)

Purpura wahlbergi, Krauss, Siidafr. Moll. p. 118, pi. vi. f. 15.

Testa breviter fusiformis, solida, alba, rimata ; anfract.

normales 6, convexi, superne prope suturam leviter constricti,

eonfertim spiraliter lirati {liris infequalibus, incrementi



1- r^ .vS^UV.

4̂"

4'

a

^ II.

RMintern. del et.'litK.

lO IS.

Mir\l,ftn-t Bros . in\p

.

NEW. SPECIES OF SHELLS FROIvI IKE CHALLENGER EXPEDITION.





P Z.S.1891. Pl.XXTv

16. 17. 18.

iO. 19 a. 19. 19b.

21. 22. 2+

T-^

<i

27. 25,

RMinteni-dfil el. litK. MirLteriiBros', imp,

NEW SPECIES OF SHELLS FROM THE CHALLENGER EXPEDITION ,



VSH MU§



1891.] THE 'challenger' expedition. 437

lineis crispatis), supremi oblique plicati (plicis in ullimo

fere ohsoletis) ; apertura elongato-ovata, alba, longitudinis

totius 5 paulo superans ; labrum incrassatum, intus liris

circiler 10 munitum ; columella leviter arcuata, callo valido,

superne tuberculo parvo instructo, indufa ; canalis brevis,

obliquus, recurvus^fere clansus.

Longit. 41 millim., diam. 22; apertura 14 longa, 9 lata.

Hab. In shallow water near Sea Point, Cape of Good Hope

;

Natal {Krauss).

This is a strong, solid shell, entirely white within and without,

and ornamented with numerous spiral ridges, which are somewhat
regularly alternately larger and smaller, the intervening grooves

being merely incised striae. The outer lip is well thickened and
armed within with about ten lirse, which, however, do not extend

very far within the aperture.

It does not compare with any other species. In form it somewhat
resembles Eiitkria lineata from New Zealand, but is altogether

different in scnlpture and the mouth characters. M. magellani,

Vclain, has a somewhat similarly thickened labrum, but is altogether

different in other respects.

3. Turritella incolor. (Plate XXXIV. fig. 3.)

Testa elongata, turrita, acuminata, alba ; anfract. convexiusculi,

carinis duobus mediocriter acutis circa medium instructi,

liris paucis supra, inter, et infra carinas cincti, ultimus

inferne liris concentricis paucis ornatus ; apertura subrotun-

data ; columella parum curvata, vix reflexa.

Longit. 14 milliin., diam. .5 ; apertura 3^ longa, 2| lata.

Hab. Royal Sound, Kerguelen Island, 28 fathoms.

The two keels stand out conspicuous, and there is a finer liiation

above them, one between the two keels and one below them. The
single specimen consists of about ten whorls. It is less slenderly

tapering than T. hookeri, lleeve, which, besides the two prominent

spiral keels, exhibits only the faintest trace of spiral striae.

4. Capulus compressus. (Plate XXXIV. figs. 4, 4 a.)

Testa dextrorsa, alta, pileiformis, lateraliter compressa, planata,

tenuis, alba, epidermide decidua flavescente induta, lineis

incrementi subfortiter striata ; anfractus 2-3, celeriter cres-

centes, duo supremi parvi, vitrei, regulares, convexiusculi,

nitentes, ultimus maximus subunguiformis, supra et infra

planatus ; apertura dblonga, angusta.

Diam. maj. %\ millim., alt. 2\ ; apertura 5 longa, 2 lata.

Hab. Station 311. Off west coast of South Patagonia in 245
fathoms.

No described species appears to approach that now before us.

Judging from its compressed character it is probably either parasitic

upon something with thin filaments or stems (the cirri or rays of a

crinoid for example), or it would be found attached to the stems of

seaweed.
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5. Trochus (Bembix) abyssorum. (Plate XXXIV. fig. 5.)

Testa imperforata, turhinata, suhtenuis, sordide alhida, nitida ;

anfract.—?, convexi, liris spiralihus incequalibus (in penult. 7),

lineis incrementi validis ohliquis confertis supra liras subno-
dulosis cancellati, ultimus magnus, suhinflatus, liris circiter 20
cinctus ; apertura magna leviter ohliqua, longitudinis totius

^ haud cequans, intus tenuiter sulcata, magaritacea ; labrum
tetiue, anguste expansum ; columella obliqua, vix curvata,

subrefiexa.

Longit. 26 millim., diam. maj. 20 ; apertura 1 1 longa, 1 1 lata.

Hah. Station 241. North Pacific, east of Japan, in 2300 fathoms.
The single specimen consists of four whorls only. The apex

appears to have been broken off rather abruptly. The oblique lines

of growth are strongly developed, taking the form of raised lirae
;

they cross the spiral ridges, which in consequence have a finely

subgranose appearance. The interior of the aperture is thinly

nacreous, and the sulci within correspond with the external lirae.

6. CuspiDARiA (Myonera) lischkei. (Plate XXXIV. fig. 6)
Testa parva, tenuis, globosa, jjostice hreviter rostrata, cequivalvis,

concentrice tenuiter striata, striis supra rostrum paulo validio-

ribus ; margo dorsi anticus leviter convexus, posticus declivis,

incurvatus, ventralis late curvatus, prope rostrum levissime

ginuatus ; latus anticum magnum, curvatum, posticum anqus-
tatum, rostratum, ad e.vtremitatem breviter truncatum, carina
obsoleta ab umbone radiante instructum ; umbones parvi, siibcen-

trales; linea cardinis edentula tenuis, in valva sinistra pone
umbonem leviter incrassatum ; ligamentum parvum.

Longit. 8 millim., alt. 5|, diam. 4.

Hab. Station 237. South of Japan, in 1875 fathoms.

This species is remarkable for the obtuseness of the anterior

outline. It somewhat resembles C. teres, Jeffreys, but is more
obtuse in front, and also differs in sculpture and the hinge-

characters.

(^Descriptions of new Species o/ Shells /ram Station 164 B.)

7. Pleurotoma (Drillia) challengeri. (Plate XXXIV.
fig. 7.)

Testa parva, alba, angusta, breviter fusiformis ; anfractus 7, duo
supremi (nucleus) Iceves, convexi, cceteri superne excavati, infra
leviter convexi, costis tenuibus (in anfr. penult, circiter 16) et

liris spiralibus minus conspicuis (infra suturam quoque ad
angulum supra castas tuberculatis) instructi ; anfr. ultimus

elongatus, costis inferne sensim obsoletis; apertura angusta,

longit. totius | luirul cequans ; labrum tenue, in concavitate haud
profunda sinuatum.

Longit. 12 millim., diam. 4 ; apertura 5| longa, 2 lata.

This species has a large apex, a shallow labral sinus, and the
whorls with a double coronation around the upper part.
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8. Pleurotoma (Drillia) crossei. (Plate XXXIV. fig. 8.)

Testa parva, hreviter fitsiformis, alhida ; anfrad. 7, suprermis

Icevis, convexus, cceteri superne leviter concavi, rotunde angulati,

infra angtdum arcuatim contracti, costis obliquis teimibus

circiter 15 {in anfr. idt. inferne attenuatis) instructi, line-

isque elevatis paucis parum cotispicuis infra angulum ornati ;

anfr. idt. inferne valde contractus j apertwa- parva, longit. totius

i- adcequans ; labrum supra angulum Jiaudprofunde sinuatum.

Longit. 10 rnillim., diani. 3|; apertura 4 longa, 2 lata.

This species lias the whorls much contracted at the lower

part and prominent at the rounded angle. The riblets are ohHque
below, and flexuous in the concavity. The spiral lirse are more
conspicuous around the lower part of the bodj-whorl than elsewhere,

and altogether absent in the concavity below the sutural line.

9. Pleurotoma (Drillia) hoylei. (Plate XXXIV. fig. 9.)

Testa parva, hreviter fusiformis, cdhida ; anfract. 8, superne

oblique concavi, in medio obtuse angulati, infra angulum
contracti, via; convexiusculi, costis oblique jiexuosis, prcecipjue ad
angidum {supra et infra mox evanidis) instructi, striisque

incrementi tenuissimis sculpti; ajjertura parva, longit. totius ^
paulo superans ; sinus labri mediocriter profundus, in con-

cavitate situs.

Longit. 9 millim., diam. 3| ; apertura 3| longa, Ig lata.

The costse in this species are very short, and soon become obsolete

above and below the angle, so that they appear like a series of

oblique nodules. The absence of spiral sculpture is peculiar.

10. Pleurotoma (Drillia) watsoni. (Plate XXXIV. fig. 10.)

Testa parva, breviter fusiformis, alba ; anfr. 6, supremi duo
{micleus) Iteves, convexi, cceteri superne oblique declives, dein

angulati, infra angidum plani, costis tenuissimis obliquis

circiter 20 lirisque spiralihus {in anfr. superioribus duo, in

ultimo circiter 14) nodose cancellati, supra angulum liris spirali-

hus paucis subobsoletis cincti ; anfr. ult. infra medium valde

contractus ; sinus mediocriter profundus ; labrum arcuatum,

prominens.

Longit. 6j million., diam. 3^ / apertura 2-3- longa, 1^ lata.

This shell has a large smooth apex ; the upper slope of the whorls

is comparatively smooth, exhibiting only a few (about 4) faint

spiral lirse, and the lower portion and the greater part of the body-

whorl are covered with a distinct cancellation, the points of inter-

section of the oblique and transverse lirae being rather acutely

nodulose.

11. Cancellaria exigua. (Plate XXXIV. fig. 11.)

Testa minima, elongata, ovata, alba ; anfract. 4-5, supremux

{nucleus) magnus, Icevis, globosus, cceteri convexi, circa medium
liris duobus spiralihus cincti, costis obliquis tenuihus circiter 12
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cancellati; anfr. ultimus lira spirali tertia paulo infra medium

ornatus ; apertura parva, longit. totius -^ adcequans ; columella

in medio uniplicata, antice subsinuata.

Longit. 6 millim., diam. 3 ; apertura 2| longa, 1\ lata.

In size aud form C.fischeri of A. Adams, from the Straits of

Korea, bears considerable resemblance to the present species. It has,

however, more spiral lirse, three columellar plaits and lirse within the

aperture, a feature which does not appear in the single shell at hand

from station 1 64, but which possibly might be detected in a larger

series of specimens.

12. MiTRA MIRANDA. (Plate XXXIV. fig. 12.)

Testa fusiformis, turrita, albida ; anfract. 7, apicalis Icevis,

globosus, cateri superne anguste tabulati, ad latera vix convex-

iuscidi, costis crassis {in anfr. ult. plus minus obsoletis) circiter

15 instructi, linea impressa spirali infra suturam sculpti,

ultimus infra medium constrictus, antice sulcis paucis circa cau-

dam sculptus ; apertura elongata, longit. totius \ cequam vel

superans; columellaplicis quatuor tenuibus distantibus instructa.

Longit. 9 millim., diam. 4; apertura 4| longa, Ig lata.

The folds on the columella are very peculiar, and recall those in

certain species of Valuta ; they are rather far apart, and do not

all slope in the same direction. The spiral sulcus tails below the

edge of the tabulation, producing a kind of thickened edge to it.

13. Marginella carinata. (Plate XXXIV. fig. 13.)

Testa breviter ovato-fusiformis, alba, polita, laivis ; anfract. 5,

supremus convexus, sequentes superne valde excavati, dein acute

angulati, ultimus infra angulum leviter convexus, basim versus

contractus; wjyertura elongata, angusta, longit. totius ^
adcequans; labrum valde incrassatum, intus Imve ; columella

plicis tribus, tenuibus sed prominentibus, instructa, antice oblique

curvata, per longitudinem callo tenui induta.

Longit. 5j millim., diam. 3| ; apertura 3| longa, 1 lata.

The whorls are well excavated at the upper part and then rather

sharply keeled a little above the suture. The surface is very

glossy, and the columellar folds are subequal and thin but

prominent.

14. Marginella brazieri. (Plate XXXIV. fig. 14.)

Testa parva, brevis, lata, alba, polita, subpellucida ; spira brevis-

sima, ad apicem obtusa ; anfractus 4, prope suturam depressi,

leviter marginati, ultimus magnus, superne late rotundeque

humerosu^,'inferne angustus, contractus; apertura mediocriter

angusta, circa f longit. totius occupans ; columella plicis tribus

tenuibus instructa ; labrum extus incrassatum, intus lave.

Longit. 4 millim., diam. 3 ; apertura 3^ lowja, 1 lata.

This and M. carinata have three columellar folds iu addition to

the oblique anterior termination of the columella which passes into

the labrum.
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15. ScALARiA DisTiNCTA. (Plate XXXV. fig. 15.)

Testa elongata, gracilis, alba ; anfractus perconvexi, lente aecres-

centes, costis tenuibus circiter 16 (Jiic illic una crassiore) paulo
obliquis instructi, liris spiralibus tenuioribus circa 5 supra
castas continuis ornati ; anfr. ultimus medio carinatus, infra
concavus, sublcevis ; apertura suhcircularis.

Longit. 11 millim., diam. 3^y apertura 2g longa et lata.

The larger costse are about twice as thick as the rest, and one in

number on every whorl.

16. Odostomia (Turbonilla) fischeri. (Plate XXXV.
fig. 16.)

Testa gracilis, subulata, alba, polita ; anfractus normales 9, convexi,

lente crescenfes, sutura subprofunda sejuncti, lo7igitudinaliter

confertim plicati, plicis in anfr. ultimo infra medium obsoletis ;

apex sinistrorsus, globosus, heliciformis ; apertura parva, longit.

totius ^ ad(equans ; columella subperpendicularis, vix arcuata,

anguste reflexa, Jiaudplicata vel contorta.

Longit. 9 millim., lat. 2| ; apertura 2 longa, Ig lata.

Of the two specimens under examination, one has the costae rather

more decidedly developed than the other. The latter exhibits slight

traces of spiral striae below the suture.

17. Odostomia (Turbonilla)consanguinea. (Plate XXXV.
fig- 17.)

Testa O. fischeri similis, sed gracilior, anfractibus normalihus 11
constructa, costis latioribus \4—15 parum elevatis ornata ; aper-

tura parva, longit. totius ^

—

\ adaquans.

Longit. 10 millim., diam. 2; apertura fere 1| longa, 1 lata.

The ribs or plicae in O. fischeri are about seventeen or eighteen in

number and considerably finer than in the present species. Besides

this distinction, the proportions with regard to length are so different

that there is little doubt that they constitute separate species.

18. Odostomia (Turbonilla) constricta. (Plate XXXV,
fig. 18.)

Testa elongata, parum pyramidalis, alba, nifida ; anfractus nor-

males octo, subplani, sed in medio leviter constricti, sutura lineari,

distincta sejuncti, costis rectis 16-17 interstitia subcequantibus,

instructi, anfr. ulthmis inferne Icevis, ad peripheriam. rotunda-

tus ; apex globosus, sinistrorsus, lavis ; apertura plus minus
subquadrata, longit. totius ^ sub<xquans ; columella leviter

obliqua, liaud torta.

Longit. 5j millim., diam. 1j ; apertura 1 longa, | lata.

The constriction is just a trifle above the middle of the whorls,

which have a slightly turreted appearance.

19. Solarium atkinsoni. (Plate XXXV. figs. 19-19 b.)

Testa discoidalis, acute carinaia, mediocriter umbilicata, albida,

superne depresse conoidalis, lateribus leviter convexis, infra
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carinam aqualiter convexa ; anfractus normales 3, ad suturam

carina marginati, radiatim tenuiter plicati {plicis supra an.fr.

vltimum fere ohsoletis), liris duahus {altera supra, altera suturam

infra) plus minus indistinctis supra plicas leviter nodulosis

cincti; anfr. idtimus prope umhilicum radiatim pUcatus, peri-

pheriam versus concentrice subliratus ; wnbilicus carina intrante

crenulata marcjinatus ; apertura rotunde suhtrianrjularis.

Biam. maj. 7| millim., min. 6y ; alt. 4; umhilicus 2 latus.

This species somewhat resembles S. discus of Philippi as regards

general form, but it appears to be more acutely carinate, and there

are differences iu the aperture.

The apex consists of about oue and a half smooth convex whorls

which are incoiled and thus conceal the nucleus.

20. Bulla incommoda. (Plate XXXV. fig. 20.)

Testa parva, ancjuste umbilicata, ovata, alba, nitida, superne et

inferne striis transversis jjaucis sculpta, incrcmenti lineis striata ;

apex angu^tissime perforatus ; apertura angusta, infra paulo

dilatata, superne supra apicem producta ; columella leviter torta,

inferne arcuata, refiexa, expansa.

Longit. 5g millim., diam. maj. 3|, min. 3.

The few spiral striae at each end are rather far apart, with the

exception of those immediately around the umbilicus, which are more
approximated.

21. Cylichna ordinaria. (Plate XXXV. fig. 21.)

Testa cylindracea. alba, nitida, imperforata, ad apicem haudpro-
funde excavata, imjjressione carina circumdata ; apertura angus-

tissima, antice dilatata, subtruncata; columella subtorta, excavata,

carina circumcincta.

Longit. 7 millim., diam. 3.

The distinguishing feature of this species is the excavation of the

lower part of the columella, which is circumscribed by a keel, a con-

tinuation of the thin outer lip.

22. Tellimya subacuminata. (Plate XXXV. fig. 22.)

Testa M. acuminatse similis, sed postice minus rostrata, margitie

inferiore latius curvato, postico dorsali declivi, fere rectilineari.

Longit. 5 millim., alt. 4, diam. 2-j-.

This species closely resembles Montacuta acuminata. Smith, from

North Australia, but differs in form somewhat. It is longer in pro-

portion to the height, has the ventral outline more gently curved, the

posterior end is not so beaked, and the dorsal slopes, especially the

posterior one, are more rectilinear. The sculpture and dentition are

similar.

23. NucuLA DiLECTA. (Plate XXXV. fig. 23.)

Testa parva, incequilateralis, ovata, utrinque subcequalis, nitida,

incrementi lineis tenuibus striata, dilute virenti-lutea, umbones
versus pallidior, induta ; apices opaci, albi, antemediani, ad ^
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longitudinis siti, medwcriter acuti ; lumila elongata, lanceolata,

in medio prornitiens, porca distincta circumdata ; area dorsi
postica hand definita, in medio prominens ; linea cardinis
mediocriter valida, dentihus novenis posterioribus septemque
anteriorihus acutis instructa. Fossa lir/amenti parva, profunda,
postice ohliqwx ; pagina interna aJbo-margaritacea, radiatim
minute sid>stnata, margine simplice circumdata.

Longit. 5| millim., alt. 4j, diam. 3.

24. NucuLA UMBONATA. (Plate XXXV. fig. 24.)

Testa parva, incequilateralis, trigono-ovata, nitida, epidermide
dilute lutescenie incluta, apicem, versus pallidior, incrementi

lineis striisque radiantibus tenuissimis sculpta ; margo dorsi

utrinque valde declivis, purum arcuatus, ventris late cw'vatus

;

latus anticum ad extremitatem subangidatum, posticum acute

curvatum ; umbones promi.nentes, pallidi, ante medium collocati ;

linea cardinis valida, dentibus anteriorihus series novemque
posterioribus instructa. Margo valvarum inferior intus minute
denticidatus.

Longit. 3j millim., alt. 3, diam. 2.

This species is peculiar for its somewhat triangular form, pro-
minent umbones, the fine radiating striae, and the denticulated inner
margin of the valves. The lunule is not clearly defined, but the
posterior dorsal area is narrow and bounded by a slight but distinct

ridge.

25. Pecten challengeri. (Plate XXXV. fig 25.)

Testa tenuis, subjjellucida, cfquivalvis, paulo ohliqua ; valves costis

tenuibus subdistantibus plicisque concentricis paucis subcancel-
latce, undique minute radiatim microscopice striatce. ; casta tenues,

interdum palUde lutescentes, margines versus plus minus minute
squamatce ; auricidce valvce sinistra incequales, antica majori ;

postica valvce decctrce liris sex confertim squarnatis instructa,

inferne mediocriter profuncle sinuata ; pagina interna nitens,

radiatim liaud profunde sulcata, sulds liris exte^'nis congruen-
tibus.

Longit. 18 millim., alt. 19, diam. 4|.
Of this pretty species there is one perfect specimen and a single

right valve. The substance of the shell is very thin, semipellucid
towards the umbones, and rather more opaque elsewhere. The radi-

ating striae are excessively minute, and a trifle more conspicuous in

the right valve than in the left. The valves are decidedly oblique

towards the front and smooth at the apices, the costae commencing
at a distance of about two millimetres from the extreme tip. Most
of the ridges in the left valve have a pale luteous tint upon their

lower halves, a feature not present in the other valve of the same
specimen, which, however, is peculiar in having a bright reddish
streak on the dorsal slopes within.

The few concentric plicae which produce the somewhat cancellated

aspect of the exterior appear to be periodic marks of growth.



444 SHELLS FROM THE 'CHALLENGER* EXPEDITION. [JunC 16,

26. Lima murrayi, (Plate XXXV. fig. 26.)

Testa tenuissima, ohlonga, obliqua, haud Jiians, liris tenuissimis

numerosis radiantihus, lineisque incrementi minutis (Jiic illic

pauds majorihus) insfructa ; latus posticuin obliquum fere recti-

lineare, anticum superne leviter incurvatum, deinde prominens,

excurvatum, inferne oblique recedens ; margo dorsi brevis, ven-

tris regulariter curvatus ; area dorsali parva, plana, fossa liga-

mentali magna profunda seulpta ; apices valvarum peculiares,

gibbosi, parvi ; pagina interna subnitida, radiatim subsulcata,

ad marginem crenulata, lira tenui ab apice usqiie ad partem
prominentem lateris antici extendente instructa.

Longit. 8 millim., alt. 12, diam. 6.

This species is remarkable for its thinness of texture, the peculiar

bulging form of the anterior side, more marked than in L. loscombii,

and the fine radiating lirse. Between these there are still finer hair-

like threads, which being crossed by the lines of growth are more or

less minutely granular. The hinge-line is short, thin, and concave

in the centre at the ligamental depression. On each side at the top

of the lateral margins there are two or three short oblique lirae or

pseudo-teeth. The margin of the valves is distinctly dentate within,

as in most species of Pecten. I have named this after Dr. John
Murray, the learned and energetic editor of the ' Challenger ' Reports.

27. Lima australis. (Plate XXXV. fig. 27.)

Testa parva, altior quam longa, ovata, superne truncata, cequilate-

ralis, mediocriter convexa, alba, costis tenuibus radiantibus

{circiter 20), pulcherrime squamo-nodosis, instructa, lineis incre-

menti in interstiliis conspicuis subcancellata ; area ligamenti

angusta, plana, fossa triangulari in utraque valva inscidpta ;

linea cardinis subvalida, transversim confertim, sulcata et lirata ;

paghia interna alba, radiatim sulcata, ad marginem latum

clentata.

Longit, 4 inillim., alt. 5, diam. 3.

This is a larger species than L. pectinata, H. Adams, from the Gulf

of Suez, and has more slender and differently sculptured ribs ; these

are considerably narrower than the interstices. Both these species

have the hinge-line much thicker than in the European L. sarsii, and

the transverse toothing more distinct.

EXPLANATION OP THE PLATES.

Plate XXXIV.

Fig. 1. Lamjmsia {Priene) murrayi, p. 436.

2. Corallicrphila wahlbergi, p. 436.

3. Turritella incolor, p. 437.

4. 4 a. Capulus coinprcssus, p. 437.

5. Trochus {Bembix) ahyssorum, p. 438.

6. Cusjndaria (Myonera) lischkei, p. 438.

7. Pleurotoma (Brillia) ehallengeri, p. 438.

8. ( ) crossci, p. 439.

9. ( ) haylci, p. 439.

10. ( ) watsoni, p. 439.
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Fig. ] 1 . Canccllaria exigita, p. 430.
12. Mifra. miranda. p. 440.

13. Marginella carinata, p. 440.
14. hrazic7-i, p. 44().

Plate XXXV.
Fig. 15. Scfdaria didim-fa, p. 441.

Ifi. Odostomia {TtirbonUla) fmcheri, ]). 141.

17. ( ) coHsavr/uinea, p. 441.
18. ( ) constrk-ta, p. 441.
19-19 i. Solaritim atkiiisnni, p. 441.

20. Bulla incommoda, p. 442.

21. dylichna ordinaria, p. 442.
22. Telliim/a auhacuniinafd.. p. 142.

23. Nticula dilecfa, p. 442.

24. iiinhonata, p. 44.'!.

25. Pectcn challengeri, p. 443.

2fi. Lima mii.rrnj/i, p. 444.

27. Lima a.nsfralis, p. 444.

5. 0\\ the present Distribution of the Giraffe, Soutli of the

Zambesi, and on the best means of ."securing living

Specimens for European Collections. By H. A. Bkyden.

[Eeceived June 15, 1891.]

Large game animals are disappearing so rapidly from Soutliern

Africa that each year now sees the ancient limits of occurrence more
and more circumscribed.

Guns are now plentiful among native tribes, right away to the
Zambesi, and, with the rapid advent of Europeans and European
money into once remote territories, horses, on which depends the suc-
cessful chase of many of the fauna, are now more readily procured.

In twenty years' time it may be safely said there will be very few
Giraffes left, even in the inaccessible deserts where they yet seclude
themselves. "With the practical disappearance of the Rhinoceros
from South Africa, and the approaching extinction of the Hippo-
potamus, the thick-skinned Giraffe is now much more sought after

as a means of supplying the universally used sjambok or colonial

whip. The hide of a good bull Giraffe is worth now from £A to £^
for this purpose, that of a cow a little less. Small wonder then that

native and Dutch hunters alike have been extremely active of late

years in htlnting this interesting, beautiful, and defenceless creature.

At the present day the head-quarters of the Giraffe may be said

to be in the parched desert country comprising the North Kalahari.

A few years since they were to be found at no great distance from
Khama's old capital, Shoshong ; now they are first encountered in

the bush and forest-region beyond Kanne, or Klaballa, on the way
from Shoshong to Lake Ngami. This waterless tract, well called

thirst-land, serves them as a safe retreat. From Kanne to the

Botletli River, and thence halfway to the lake, Khama reserves

Proc, Zool. Soc— 189], No. XXX. 30



446 ON THK DISTRIBUTION OF THE GIRAFFK. [Junel6,

them for his own and his people's hunting, and Dutch hunters, with

their wasteful methods, are not permitted—a very wi<e precaution.

In most of Khama's country stretching north to the Victoria Falls,

and west to tlie Chobe and Mababe Rivers and beyond, Giraffes may
yet be found, as well as in Moremi's country, in the region of Lake
Ngami.

Probably the pick of the Giraffe-country now left to South Africa

is the desolate and quite waterless forest-region lying south of the

Botletli River, and thence extending southward some way into the

Kalahari.

For eight months of the year most of this " veldt " is quite water-

less and cannot be hunted, unless water-carts could be taken in ;

here very large troops of the Giraffe roam free and undisturbed.

I have been told by reliable witnesses of 70 or SO being seen

together at one time in quite recent years. I myself, when hunting

along the Botletli last year, within a day's ride of the river, met with

a troop of nineteen, and smaller troops were also seen.

Khama's hunters make an annual excursion to this " veldt," and

the average bag of each hunting outfit seems to be from 12 to 16 or

20 Giraffes. These are shot solely for the marketable value of their

skins. All the natives in this part of Africa use the hide of the

Giraffe for making their sandals.

From the Botletli Giraffes are found some way south into the

Kalahari. Last year a troop or two must have wandered much
farther down than usual, as, when near Honing Vley, in British

Bechuanaland, I heard of Bareeki's hunters suddenly flocking into

the Central Kalahari, Giraffes having penetrated nearly as far south

as the Molopo River ; this, however, is very unusual now-a-days.

Westward of Tunobis (Gallon's farthest point in 1850) towards

Damaraland, Giraffes are not now found, the Namaqua hunters being

too active in this region ; but in parts of Ovampoland, towards the

Okavango River, they are, I am informed, yet found in fair numbers.

More to the eastward, on the south bank of the Chobe, they are also

numerous.

Mr. Selous tells us that in parts of the Matabele country the

Giraffe was common ten years since, and it is still to be found there,

albeit in decreasing numbers. Li Mashunaland proper it is scarce,

and east of the Gwelo Eiver, according to the same great hunter, it

scarcely ever wanders. This is a rather singular fact, one of the

often incomprehensible facts of geographical distribution.

Until a few years back Giraffes were to be found in the low country

between the north-east border of the Transvaal and the sea ; Boer
hunters have, however, so persecuted the game in this region that

very few can now be left. In the Transvaal itself I doubt if a single

Giraffe is now to be found, even in the remote north-east district

near the Limpopo River.

So far as one may judge the Camelopard will linger the longest in

the inaccessible and waterless forests south of the Botletli River.

This animal is very singularly independent of water ; the Bushmen
and others will tell you that it does not drink. This I do not believe,
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but it is certain that for seven or eight months of the year the Giraffes

of the North Kalahari and other waterless regions can never touch
water.

As to procuring living specimens :

—

The Chief Khama of Bamangwato is (I speak from personal expe-
rience) so enlightened, so obliging, and so disposed to assist Euro-
peans, and especially English people, in every jiossible way, that I am
quite certain arrangements might be made with him for obtaining

living specimens of the young of the Giraffe. Much of Khama's terri-

tory is the stronghold of this rare and singular creature, and in all his

country the chief has implicit obedience from, his vassals and tribu-

taries. The Masarwa Bushmen of the North Kalahari and Botletli

Eiver regions, assisted by Khama's own mounted hunters, could

spoor and catch the young of Giraffe, which could then be brought
to Khama's town of Palachwe. From Palachwe to Vryburg, British

Bechuanaland (420 miles), is but 20 days' journey, even by the slow-

moving ox-waggon. From Vryburg to Cape Town the journey now
occupies by rail two days and nights only. I know of no other part

of Africa more accessible for the purpose I speak of, certainlv no
other where the willing services of an all-powerful chief such as

Khama could be enlisted. In North Africa Giraffes have now very

far to be sought, farther, I should say, even than in Khama's country.

In East Africa the co-operation of native chiefs and hunters would
be very hard to secure.

After Khama's time, the Giraffe, which he now to some extent

preserves, will shortly be exterminated, and it will then be too late.

I urge therefore upon all European collectors not to let slip tlie

opportunity I have indicated.

G. Notes on some Reptiles from Trinidad.

By R. R. Mole and F. W. Urich\

[Keceived May 29, 1891.]

1. THE TREE-BOA {Xiphosoma Iwrtulanum).

This Snake is comparatively common in Trinidad, principally

in the locality of streams. Locally it is known as the "Cas-
cabel Dormillon," which means " sleeping Rattlesnake." It is'

invariably found in the daytime rolled up in loose folds among the
twigs of a tree the branches of which overhang a stream. When
disturbed it does not, as a rule, try to escape, but launches out at the

aggressor with widely distended jaws. At night these Snakes are

lively and glide from bough to bough in search of small birds,

squirrels, and porcupine-rats, which constitute their principal food.

The female of a pair of these Cascabels, caught by Mr. G. R.

^ Received from Messrs. Mole and Urich along with living specimens of the
Reptiles noticed. The scientific names have been kindly determined by
Mr. G. A. Boulenger.— P. L. S.

30*
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O'Reilly in February 1890, in the act of copulating, and kept in his

collection, gave birth to a large litter of young ones, between 20 or

30, in the following August. The young Cuscabels, which are very

small and thin with enormous heads, immediately display all the

habits of the adult snake, coiling in the branches and being ever

ready to bite fiercely. Tliey feed upon hzards and mice, which they

kill by constriction. We have noticed they hold their prey a long

time after its death, and that after swallovs^ing one victim they will

not feed again until it is thoroughly digested, a habit in which they

differ from other snakes of the Boa family, especially from Epic-rates

cenchris and Boa constrictor.

2. THE TIGRE SNAKE (Spilotes variabilis).

This large black Snake with pale yellow markings is known in

Trinidad as the Tigre or Tiger. It has the reputation of being very

fierce, but our experience, as gained by this specimen, is the reverse,

as it permits itself to be handled with impunity. The Tigres are

difficult to feed, but this one may be induced to eat young birds and

young rats. It is very rapid in its movements, and is found in trees

as well as on tlie ground. There is a laro;er variety entirely black,

which is known as " the widow." The Tigres and Machetes, with

many other colubrine snakes in Trinidad, have a very curious habit

of agitating the tail with great rapidity when excited, producing a

sharp tapping sound as if imitating the Mapepi {Lachesis mutus) and

Rattlesnake.

3. THE MACHETE SNAKE (Herjjetodri/as carinatus).

This bright gold and bronze green Snake is knovFu in Trinidad as

the Machete or Macheta, because the male's back being ridged is

thought to bear some resemblance to a machete or cutlass. It is an
exceedingly swift snake, and is found in all kinds of situations, but

chiefly on trees. It swims well. This specimen was first seen hanging

by its tail from the topmost branch of a bush on a river-bank. When
in captivity they are fond of climbing and resting on a large branch.

This specimen laid five eggs, each about two inches long and as

thick as the little fiager. The Macliete bites furiously when caught.

It feeds on frogs principally, but will also eat young birds and lizards.

There are several varieties in Trinidad, one of a beautiful green, but

it is rarer than this kind.

4. THE PLICA LIZARD {Uraniscodon plica).

These Lizards, for which we have not found a generally accepted

Creole name, have a very curious appearance. They are essentially

tree- and wall-lizards, and apparently never seek the earth unless

forced to do so. When they are chased and fall by accident to the

ground, they are awkward and evidently unused to such a situation

and are easily caught. They are found in colonies of six, eight, or even

a dozen individuals on the trunks (rarely the branches) of large

trees and on the rough stone walls of bridges, ruins and old houses.
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usually head downwards, but in whatever position they may be the

head and fore part of the body is raised. They sciamble about very

quickly, but like all lizards soon exhaust themselves and can thea be

easily taken. They permit persons to approach near to them when first

discovered, but soon become alarmed. When on trees, like squirrels

and woodpeckers, they have a habit of placing themselves on the

opposite side to the one in view. They live on spiders, beetles,' and
caterpillars, and in captivity eat cockroaches with avidity, managing
sometimes to swallow very large ones. In confiuement they have laid

cylindrical-shaped eg^s an inch long, covered with tough, white,

slightly ribbed, parchment-like skin.

7. Additional Notes upon Hapalemur griseus. By Frank E.

Beddard^ M.A., Prosector to the Society.

[Eeceived June 15, 1891.]

In the 'Proceedings' of this Society for 1884 (p. 391 et seqq.) I

published a few notes upon the external characters and visceral

anatomy of Hapalemur griseus. Since that date I have had the

opportunity of dissecting two other examples of this Lemur, and am
able to supplement my former paper with some account of the

brain and the muscular system. Unfortunately both these indi-

viduals were, like the one which I first dissected, males. It is very

desirable that the condition of the patch of modified integument
upon the arms, so characteristic a feature of this animal, should be

figured in the female. It was first figured for the male Hapalemur
griseus by myself, and subsequently by Mr. Bland Sutton^ ; but

although Mr. Sutton's figure supplemented my own in directing

attention to a tuft of long hairs, overlooked by myself, in the neigh-

bourhood of the patch of spines, we both of us omitted to observe

one detail which will be noticed in the accompanying drawing
(fig. 1, p. 450). In the specimen before me the patch of spines

is very well and equally developed upon both arms; it extends

down as far as the naked skin of the palm of the hand, being thus

more extensive than in the former examples figured by myself and
by Mr. Sutton ; towards the middle of the patch the spines were
distinctly longer than elsewhere ; to the outside of the patch, on
both arms there was a smallish oval tract of thick skin like one of

the pads on the palm of the hand, with lines running transversely

to its long axis. Both I myself and Mr. Sutton had failed to notice

this callous pad. On re-examining the skin of the individual which

I first dissected, I have found indications of this pad, which is,

however, not at all clear in the dried skin. I fancy that it must
also have been inconspicuous before the skin was removed ; it is so

plain in the specimen before me, that I cannot understand having

' " On the Ai'in-gland of Lemurs," P. Z. S. 1887, p. 391. See also Journ. of

Coiup. Med. and Sui-gery, vol. viii. j,. 22.
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overlooked it, if it was really conspicuous. The gland which I

referred to in my former paper lies beneath the pad.

Some months ago I dissected a smaller specimen of Hapalemur
yriseus than the one described in the present paper, and foimd the
" arm-gland " and the patch of spines covering it to be very small

and inconspicuous ; the genital organs of that individual were also

very small, which is some evidence for regarding the arm-gland and

its appurtenances as being a secondary sexual character, and not of

any direct use to the animal {e. g. as a " climbing-organ ").

Fig. 1.

Lower surftice of hand of Hapalemur griscus.

A, callous pad overlying arm-gland ; B, patch of spinea ; C, tuft of long hair.

I called attention in my former paper to the unusual position of

the nipples, which were subsequently figured by Mr. Sutton. They
have the same position in the specimen before me, and the mammary
glands themselves, as previously, are comparatively largely developed.

It is quite credible tliat they might be actually functional.

A point of some little interest in the structure of Hapalemur is

the presence of " Peyer's patches " in the large intestine. I had
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noted this fact without being aware of Dr. Dobson's observations,

to which, however, I was able to refer in a footnote introduced after

my article had been set in type. In the present specimen the

diseased condition of the alimentary tract rendered these patches

unusually clear, so much so that I have thought it worth while to

have the accompanying drawing prepared ; this drawing (fig. 2,

p. 452) will give some idea of their number and size upon one aspect

of the colon. The strongly marked character of the Peyer's patches

was due, Dr. Campbell informs me, not only to the pigmentation of

the patches themselves, but to the ausemic condition of the alimen-

tary tract.

CcECUin.

In my former paper I have described the caecum, but not the

folds of mesentery by which it is held in jiosition. These folds

show an interesting series of variations among Lemurs, which appear

to have some classificatory value. The ctecum and adjacent parts

of the alimentarv tract of Hupalemur griseus are shown in the

accompanying drawing (fig. 2, p. 452), which is of the natural size.

Two folds (c and b) pass along the surface of the caecum nearest to

the small intestine ; these folds run for a considerable distance

towards the blind extremity of the gut, but do not reach it by a

large interval. Both these folds bear blood-vessels, which ramify

on to the caecum itself. The two folds are symmetrically disposed

with regard to each other and the small intestine ; they are quite

free from the latter, passing by it on each side and uniting some

way behind it with the mesentery which supports the small intestine.

I found this arrangement in both the e:xAm\Aei oi Hapalemur griseus

which I dissected, and therefore regard it as the normal condition.

In Loris gracilis the disposition of these folds is quite different. I

do not refer here to the shape of the caecum itself, or make any

comparisons between different genera as regards their caeca. I

merely call attention to the folds of mesentery. My attention was

directed to the possible importance of this anatomical feature after

making myself acquainted with Prof. Flower's description^ of the

corresponding folds in the New and Old World Monkeys.

In Lvris gracilis the two folds already described as existing in

Hajmlemur are also found ; they are, however, more extensive,

reaching nearly to the extremity of the caecum ; as in Hapalemur

they bear the blood-vessels destined for the nutrition of the caecum.

But in addition to these two folds, which evidently correspond to

those of Hapalemur, there is a thin median fold, lying, that is to

say, between the other two ; this fold is much less extensive, only

reaching for a short distance along the caecum ; it has no blood-

vessels, and arises from the small intestine ; it forms a kind of web

between the small intestine and the caecum.

Nycticebusjavanicus shows some differences in detail, as regards

these points, from Loris gracilis, but resembles that species more

closely than it does Hapalemur griseus. Three folds are present,

1 Medical Times and Gnisette, 1872.
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Fig. 2.

C'lPcur/i

Small intestine, caecum, and colon of Hapalemur ffriseus.

Sm.Int. , STardl intestine; f>, c\ bands of mesentery supporting caecum;
Pf^., Peyer's patches; It., rectum.

A. Plan of bands supporting caecum ; the gut is viewed from above, and the

two bands b and c are seen to rise behind the small intestine and to

pass round it on to the ca;cum.
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two lateral and one median ; but they all three bear blood-vessels,

which are, however, more extensively developed upon one of the

lateral folds than upon either of the two others ; this fold extends

to the very end of the c£ecum : the opposite lateral fold only extends

for about one-quarter or less of the entire length of the caecum
;

instead of being attached, as it is in Loris, to the gut independently

of the middle fold, it is attached in common with the latter : the

median fold is small but not, as it is in Loris, anangious ; it bears

a small blood-vessel.

Nyclicebus tardigradus.—The csecum of a spirit-specimen was
cut out carefully and distended with air ; when dry the relations of

tlie folds to the csecum and to the small intestine were quite clear,

and the presence or absence of blcod-vessels could be made out

owing to the fact of their being naturally injected.

There is one principal fold which arises behind the small intestine

from the mesentery connecting this and the colon ; this fold passes

to within a quarter of an inch of the extremity of the csecum,

gradually getting shallower as it approaches the apex of that orgau
;

it is deepest where it passes to one side of the small intestine ; it

bears a conspicuous blood-vessel which gives off branches to the

caecum. Corresponding to this on the other side of the small

intestine is a very slightly marked fold, also bearing a blood-vessel,

which only just passes beyond the small intestine ; it arises from
the ileo-colic mesentery, exactly opposite the origin of the well-

developed csecal mesentery of the opposite side. From the small

intestine itself a small anangious fold arises, about half an inch in

vertical diameter, which joins the strongly developed vascular fold.

Galago alleni.—The csecum of this species was extracted from a

spirit-specimen and distended with air. The most prominent fold

is one from the small intestine, which is attached to the csecum for

nearly its whole length. On one side a very small fold arises from
the csecum itslf, and is attached to the median fold ; it bears the

blood-vessels supplying the csecum, which run along the single

mesentery formed by the junction of this with the median anangious

fold.

In the Potto (Perodicticus potto) 1 have examined the fresh

csecum as well as one extracted from a spirit-specimen and distended

with air. The folds are closely similar to those of Nycticebus tardi-

gradus, but present certain differences of detail (see fig. 3, p. 45.5).

There is one strongly marked fold which runs nearly to the end

of the csecum, but not quite so nearly to the end as in Nycticebus

tardigradus. The csecum of the Potto has a kind of vermiform

appendix, and at the junction of this with the wider part of the

csecum the fold in question is deepest, becoming shallower both in

front of and behind this region : there is a second lateral fold on the

opposite side of the csecum, which is rather more extensive than it

is in Nycticebus tardigradus ; it reaches on to the csecum for a

space of about half an inch beyond the ileo-csecal junction. From
the small intestine is given off an anangious fold, which is attached

independently to the csecum, though from the point where it ceases
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to be visible as a fold a line may be traced running to the larger of

the two lateral folds, to which the attachment of the anangious fold

is more closely approximated.

Cheirogaleus {Microcebus) smithi.—This Lemur agrees closely

with Galago. The median anangious fold arising from the small

intestine is very large ; there is only one lateral fold bearing a

))loo(J-vessel, which fuses with the median fold ; this lateral fold

arises behind the small intestine from the ileo-colic mesentery ; the

same is probably true of Galago, though my specimen did not

show it.

Of the genus Lemur I have examined the following species, viz.

L. brunneus, L. ruffrons, L. albifrons, L. varius, and L. anjuanensis.

In Lemur brunneus there are only two folds attached to the

caecum ; one of these extends to the very extremity of that append-

age, arising not from the small intestine, but from the mesentery

behind the small intestine which attaches it to the colon ; this fold

bears a blood-vessel ; the second fold is very short and apparently

completely anangious ; it arises from the small intestine itself and

is attached to the first-mentioned fold, so that there is but one line

of attachment to the caecum ; the attachment of the second (anan-

gious) fold to the first is for a distance of not more than one fifth of

its length.

Lemur rvfifrons appears to be exactly like the last species in the

number and disposition of the mesenteric folds attached to the

csecum.

Lemur albifrons differs from the last two species only in the

reduction of the anangious fold arising from the small intestine.

In Lemur varius this fold is still further reduced and has become
quite rudimentary.

Lemur anjuanensis, as regards the folds (see fig. 3, p. 455), is

precisely like Lemur brunneus.

As regards the disposition of the folds of mesentery connected

with the csecum, the genera mentioned in the present paper appear

to fall into three groups :

—

(1) Hapalemur stands apart from the rest in possessing only the

two lateral folds, both of which bear blood-vessels.

(2) In Lemur, Galago, hr)d Microcebus (= Cheirogaleus) only one

of the two lateral, vessel-bearing, folds is present ; in addition to

this there is an anangious fold arising from the ileum and inserted

on to the lateral fold.

(3) In Loris, Ngcticebus, and Perodicticus all three folds are

present, but one of the lateral folds is generally much more developed

than the other. The median frenum may (Ngcficebus) or may
not (Perodicticus) be attached to the larger of the two lateral folds.

It might be supposed that the raison d'etre of the persistence of

the median frenum was to assist in preventing the displacement of

the caecum ; the short sac-like caecum of Hapalemur, which is

without the median frenum, might, on account of its shape and

relative size, be less easily displaced or bent than the elongated

caecum of Lemur or Perodicticus.
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FiK. 3.

1. OiECum of Perodicticits potto : b and c bands corresponding to those similarly

lettered in fig. 2 ; a, median anangious fold.

1 a. Plan of bands constructed as in fig. 2 A.

2. CsBcum of Lemur anjuanensis. Letters as above.

2a. Plan of caecum and bands of the same.
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We must undoubtedly regard this bloodless fold of membrane

—

the frenum—as Mr. Treves^ has pointed out, as being the true

mesentery of the caecum, and the development of the lateral folds

as an entirely secondary process.

Looking at the matter from this point of view Hapalemur is

evidently, wlien compared with Lemur, a specialized type. It is

not, however, so easy to decide whether the Lorisinse or the

Lemurinse include the older types. Perhaps the ])fesence of two

lateral folds in the Lorisinse is evidence of a more speciahzed con-

dition than is shown by either the Lemurinas or Galagininse, where

only one is developed. On the other hand, the independence of the

frenum and the lateral fold in Loris and the Potto, as contrasted

with their fusion in Lemur (also, however, in Nycticebus), might be

used as an argument on the other side.

There can, however, be no doubt, and that is rather the point

upon which I wish to dwell in the present communication, that

Hapalemur is so far a speciahzed type of Lemur in that it has lost

the true mesentery of the caecum. Whether this is, or is not,

correlated with the altered form of the caecum itself is not a matter

of importance, since in any case the organ itself shows a departure

from the ordinary Lemurine caecum in its shape.

Srain.

The brain was carefully extracted, and is in an excellent state of

preservation. In the hardened brain I have made the following

measurements, which are j)laced side by siile with corresponding

measurements of well-preserved brains of Lemur anjuunensis and

Galago crassicaudatus.
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two Lemurs themselves are of about the same size ; but it is iuterestina;

to note that the brain of Hapalemiir is distinctly larger in total size.

I cannot compare it with the brain of Lemur anjuanensis, as I did
not preserve any record of the measurements of that individual.

As there is no description, so far at least as I am aware, of the
brain of Hapulemur, I have considered it worth to give the following

description illustrated by the drawings which I exhibit (fig. -1,

A and B).

The brain of Hapalemiir is of an oval form : it is not sharply

compressed anteriorly, as is the brain of Lemur ; neither do the

hemispheres diverge from each other so markedly behind as in that

Fig. 4.

Brain of Hapalemiir griseus.

A, from above ; B, lateral view ; S (in both figures), Sylvian fissure.

'

genus and Galago. The convolutions, however, show only slight

differences from those o^ Lemur. In Professor Flower's figure of the

brain o^ Lemur nigrifrons^ the angular sulcus is quite distinct from the

infero-frontal, and I find that this is also the case with Lemur
anjuanensis. In Hapalemiir griseus these two furrows are present,

as shown in the accompanying drawing, and have precisely the same
shape as in Lemur ; but there is hardly a break between the

anterior end of the angular sulcus and the posterior end of the

infero-frontal ; they form practically a continuous sulcus. The
Sylvian fissure in Hapalemur extends rather further back than in

Lemur., running for a short distance parallel with the angular fissure ;

with the exception of these small difference?, the brains of Hapa-
lemur and Lemur appear to me to he very similar.

Prof. Milne-Edwards has devoted two plates of the magnificent
' Histoire de Madagascar '

'^

to the illustration of the brains of the

Indrisinse ; those of the genera Propiihecus, Indris, and Avahi are

figured in many aspects. It is quite clear from these admirable

figures that while there are not wide differences between the Indrisinae

and other Lemurs, the brain-configuration of the former shows no

' "On the Brain of the Javau Loris (.S'tozo^M javanicus, Illig.)," Tr. Z. S.

vol. V. p. 103.
^ ' Histoire N;iturelle elc. de Maflagascar,' Mamuiifei-es, Atlas, pis. 86, 87.
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special resemblances to that of Ilapalemur. Nor can I find a close

resemblance between the brain ot Hapalemur and that of any of the

Loris group (i. e. Loris, Nycticebus, and Perodicticus^). The
brain-structure of Hapalemur undoubtedly justifies its position in

the subfamily Lemurinae.

Myology.

As regards their myology, the Lemurs are one of the best-known

groups ; there are, indeed, comparatively few types which have not

been dissected ; as Hapalemur is one of these types, the present

notes may be of use, if only as a further proof of the great uniformity

in the muscular structure of these animals.

The principal memoirs, which have served me as a basis of

comparison between Hapalemur and other forms, are those of Murie
and Mivart and of Milne-Edwards.

Messrs. Murie and Mivart sum up, in their elaborate treatise on
the myology of the Lemurs ^ all the observations made previously to

that pubhcation—a proceeding which has not only enabled them to

take a general survey of the importance of the muscular anatomy
for classificatory purposes, but is also very saving of trouble to those

who come after. Prof. Milne-Edwards^ deals with the muscular

structure of the Indrisinsp. As it is clearly to the types described

by these writers that Hapalemur is related, I have not specially

compared its muscles with those of the aberrant Chiromys, first

described by Sir Richard Owen*, and more recently by Dr. J. F.

Oudemans^ or with Tarsius.

In the following account of the muscles of Hapalemur griseus I

only describe those of the limbs, and for the most part only mention

those which show any variation in the different genera, and those

which show modifications characteristic of the whole group Lemu-
roidea, such as, for example, the origin of the Rectusfemoris by a

double tendon.

Fore Limb.

1. Trapezius.—The origin of this muscle commences at about the

middle of the neck, and extends backwards so as to just overlap the

latissimus dorsi ; it is inserted on to the spine of the scapula, on to

the posterior third of the hind margin, and on to nearly the whole

of the front margin, being continuous in front with the levator

claviculse ; the two muscles are here so completely continuous that

it is impossible to say that one overlaps the other.

2. Bhomboideus.—This muscle is single.

^ The brain of Arctocchus calaharcnsis has not, so far as I am aware, been

described.
2 " The Anatotuy of the Lemuroidea," Tr. Z. S. vol. vii. p. 1.

3 'Histoire Naturclle etc. de Madagascar,' Mamniil'eros.
* "On the Aye-Aye (67i!i>o»i/ys, Cuvier ; ('hiromys ^nadagaacariensis, Desm.

;

Soiurus madagascartenuis, Ginel., Sonuerat ; Lemur jisilodactglns, Sclireber,

Sbaw)," Tr. Z. S. vol. v. p. 33.
' " i3eitrage zur Kenntiiiss der Chiromys madagascariensis," Verli. Ak. Anist.

xxvii.
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3. Latissimus dorsi from the posterior dorsal vertebrae, slightly

overlapped in front by the trapezius, and from the lumbar f^iscia ; it

gives off a very decided sUp to the pectoralis, which is attached to

that muscle by a flat tendon.

4. Dorso-epitrochtear arises from the latissimus dorsi just before

it becomes tendinous ; it is inserted by a broad thin tendon on to

the ulna for a space of |-| inch from the olecranon.

5. Serratus magnus arises from the first 8 ribs and from the
cervical vertebrae ; it is attached to the posterior two-thirds of the

vertebral border of the scapula.

G. Pectoralis major c^msista of two separable psrts only : (1) a

clavicular portion from the sterno-clavicular articulation, and (2) a

pectoral portion from the sternum and from a few ribs behind the
sternum.

I could find no trace of the second pectoral muscle, Pectoralis

minor.

7. The Subclnvius passes from the first rih to tlie clavicle.

8. Biceps.—This muscle is two-lieaded : the long head arises by
a long flat tendon passing underneath an annular ligament ; the

second head arises in conmion with the coraco-brachiatis longus and
is apparently fused with that muscle for some way.

9. Coraco-brachialis is also a double muscle ; the part lying

behind the insertion of the teres major (the other part lies in front)

is very short and only reaches about one quarter way down tlie

insertion of the said muscle.

10. Triceps has the usual three heads : the long head arises from
the lower border of the scapula and also from a fascia covering the
infra-spinatus ; the second head arises from the head of the humerus

;

the third from nearly the whole of the shaft of tlie humerus ; the

anterior part of this forms an almost distinct head, which appears
to correspond to that referred to by Messrs. Murie and Mivart as

the " fourth head."

1 1 . Bracliialis anticus arises high up on the radial side of the
humerus and twists round to the other side, receiving fibres the
whole way.

12. The Teres major is a large muscle, inserted as usual and
separately by a stout flat tendon.

13. Teres minor is present, as in other Lemurs.
14. Flexor sublimis digitorum.—This is a small muscle arising

from the internal condyle of the humerus ; about halfway down the

forearm a thin tendon is given off which passes to the conjoined

deep flexor tendons ; later the tendon of this muscle splits into four,

wliich supply digits II.-V. The two middle tendons are the
thickest and are of equal size ; the two outer tendons are considerably
thinner, but also equisized.

15. The Palmaris lonffus arises from the internal condyle; the
tendon is | of the length of the entire muscle.

16. Flexor carpi ulnaris is not in any way remarkable.

17. 18. The Flexor profundus digitorum and the Flexor longus
poUicis blend together before the wrist while yet muscular, thou"-h
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covered on the under surface by tendon ; the muscles are not at all

difitmct : the flexor profundus urisea by one head from the ulna;

the fexor pollicis by two heads, one from the internal condyle of

the humerus, the other from the radius.

19. Extensor communis d'ujitorum.—The muscle divides into three

tendons high up in the arm : the outermost of these divides into two,

one branch supplying digit V., the other fusing with the middle of

the three tendons : the tendon so formed divides into three ; two of

the branches supply digits IV. and III.; the remaining branch

fuses with the innermost of the three tendons and supplies digit II.

20. The Extensor secundi internodii pollicis is a long and slender

muscle ; it arises high up on the ulna from its radial surface ; the

tendon of the muscle commences about halfway down the forearm ;

it is inserted on the terminal phalanx of thumb.

21. The Extensor ossis metncarpi pollicis is a broad, flat, bipinnate

muscle arising from anterior two-thirds of radius and from the

interosseous membrane ; its tendon crosses over the area a little

before the wrist and is attached to the radial side of the head of the

tirst metacarpal.

22. Extensor carpi radialis longior.—This muscle arises from

the ridge on the humerus leading to the extensor condyle ; its tendon

commences before halfway down the forearm and is inserted on to

the radial side of the head of the second metacarpal.

2.3. Exte7isor carpi radialis brevior.—This muscle arises from

the extensor condyle of the humerus and from the septum between

itself and the extensor communis digitorum ; its tendon is inserted

on to the outer side of the middle (3rd) metacarpal.

24. Extensor minimi digiti is a tolerably long and slender muscle,

arising from the external condyle of the humerus ; it divides at the

wrist into two tendons, which are inserted on to ulnar side of IVth

and Vth digits; just before its bifurcation it receives a slender

tendon from the extensor indicis.

2.5. Extensor carpi ulnaris arises from the extensor condyle of

the humerus and from the ulna; it is a single insertion.

26. The Extensor indicis arises from the radial surface of the

ulna and from the interosseous ligament ; it divides iiito two tendons ;

one of these joins the extensor minimi digiti as already described

and besides ends in a fascia ; the other tendon goes to index.

Hind Limb.

1. The Glutceus maximus is, as in other Lemurs, composed of two

separate parts ; the insertion of the posterior part of the muscle

extends right along the (einur to its very end.

2. The Rectus femoris arises by a strong round tendon, which is

bifurcate at the origin ; the muscle is covered by the vastus

externus.

3. The Vastus externus is large and fleshy ; it presents no pecu-

liarities of origin or insertion.

4. The Vastus intemus is barely half the size of tlie vastus

externus.
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5. The Crurceus arises from nearly the whole length of the femur.
All these four muscles are attached to the fascia ; they are merely

mentioned in order to show that there is nothing abnormal about
them.

6. Biceps femoris.—This muscle arises by a long strong tendon
from the ischial tuberosity ; it is inserted by a long, flat, and
excessively thin tendon on to fascia covering legs and on to tibia ; it

is connected at its origin with

7. Semitendinosus.—The Semitendiyiosus is a thin muscle fleshy

at its origin ; it is inserted by a long flat tendon, more than one
inch in length, on to the cnemial crest of tibia in front of and below

insertion of sartorius.

8. The Se?)iimembranosus is a much larger muscle ; it arises from
the ischium, behind the origin of the semitendinosus, but is sliglilly

overlapped by that muscle in the front portion of its origin ; its

insertion is by a strong, flat, but short tendon on to the head of

tibia.

9. The Gracilis arises from the symphysis pubis ; it is fused near

its insertion with sartorius, and both are inserted by a common
tendon along with the semitendinosus.

10. 11. Gastroc7iemius and Soleus appear to form one muscle
with three heads ; the soleus arises from the fibula by a flat ribbon-

shaped tendon.

The Plantaris was totally absent.

12. The Tibialis posticus ends in a long tendon inserted into

tarsus at base of great toe ; its origin is hidden below flexors.

13, 14. The Flexor longus hallucis and the Flexor digitorum

both give off a tendon to the hallux ; they blend before the division

of the latter into the tendons of digits.

15. The Tibialis anticus arises from the tibia only, and not from
the femur also.

16. The Extensor proprius hallucis is long and slender; it

supplies last phalanx of hallux.

There are, as in other Lemurs, four Peroneals.

The account of the myology given above so far as it goes lends

sup|)ort to Messrs. Mivart and Mune's conclusion that " there is

nothing of a very singular nature in the muscles distinguishing any
one genus from its fellows."

There is no peculiarity that I have been able to discover which is

distinctive of the genus Hapalemur.
Where the genera of Lemurs differ among themselves, Hapalemur

nearly always comes nearest to Lemur. This is the case with the

majority of the muscles dissected by me, but it is not invariably so
;

a comparison of my descriptions will show a few points of agreement
with genera other than Lemur : for example, the absence of a
Pectoralis secundus alHes Hapalemur not to the genus Galago, but
to Galago alleni only ; in the absence of a plantaris muscle Hapa-
lemur agrees with Loris, Nycticebus, Perodicticus, and apparently
also Galago peli.

Proc. Zool. Soc— 181)1, No. XXXL 31
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8. On an interesting Example of Protective Mimicry dis-

covered by Mr. W. L. Sclater in British Guiana. By
Edward B. Poclton, M.A., P.R.S.

JEeceived June 16, 1891.]

(Plate XXXVI.)

An example of Protective Mimicry which I beheve to be more

wonderful in its detail and complexitj' than any which has been

hitherto described, was observed and interpreted by my friend Mr.
W. L. Sclater in 1886 during his investigations in British Guiana.

Knowing that I was interested in the subject, Mr. Sclater kindly

communicated the observation to me and placed his material at my
disposal. I have already given a brief account of the example', but

it seems of sufficient importance and interest to demand illustration ;

and I take the opportunity of saying a httle more about it and of

answering criticisms.

Mr. Sclater and his native servant had been collecting insects by

shaking the branches of a tree over a sheet. The servant, although

described as a very acute observer, saw an insect on the sheet which

he mistook for one of the abundant Cooshie Ants ( (Ecodoma cephalotis)

carrying its little jagged segment of leaf over its back. Mr. Sclater

looked more closely and saw that it was an entirely different insect

belonging to the order Homoptera. The specimen has been sub-

mitted to Mr. C. Waterhouse, who states that it is an iinmature stage

of a species belonging to the family Membracidce and probably to the

genus Stegaspis.

Its length is 9'3 mm., or about that of an ant carrying its leaf.

The leaf is represented by the thin flattened body of the insect, which

in its dorsal part is so compressed laterally that it is no thicker

than a leaf and terminates in a sharp jagged edge (Plate XXXVI.
figs. 1, 2). The head and legs were apparently brown, and sug-

gested the appearance of that part of an ant which is uncovered by
the piece of leaf. The jagged dorsal line when seen in profile

evidently corresponds to the roughly gnawed edge of the fragment

of leaf; for Mr. Sclater tells me that the contour of the latter is

generally shaped by the mandibles of the ant rather than due to the

natural margin, as represented in fig. 2.

It is probable that the Homopterous insect invariably frequents

trees where too the ants would be well known and abundant. " The
example is, as far as I am aware, unique in tlie detail with which the

original is reproduced ; not only is the specially protected species

copied, but it is depicted at its usual occupation, and the material

upon which it labours is also included in the picture." ~ It is never-

theless possible to trace, with very probable correctness, the path

by which natural selection has produced so marvellous a result.

' ' Colours of Aniin.ils,' London, pp. 232-532.
- Ibid. p. 25;i
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There is little doubt that we have to do with a palatable insect

much relislied by insect-eating foes, which defended itself, like the

great majority of its allies, by Protective Resemblance (Procryptic

Colouring), in this case by a likeness to leaves. The green colour and

compressed body were probably evolved in response to the need for

concealment. But as the increasing acuteness of foes, also subject

to natural selection, enabled them to see through a disguise which is

so universally adoi)ted by palatable insects, it became of advantage to

certain hard-pressed furms to resemble something which was posi-

tively objectionable to their enemie-i rather than merely useless and

uninteresting. And in this case the transition from Protective

Resemblance to Protective Mimicry (Pseudaposematic Colouring)

would be especially easy, i'or it would be brought about bv com-

paratively insignificant modifications of colour and form. Such an

easy transition into so marvellous a metliod of defence is of course

due to the accident that specially dctended insects generally

associated with pieces of leaf are well known in the same locality.

My friend Col. Swinhoe has objected to this interpretation that it

is extremely difficult to believe that the habit of the ant has been

continued sufficiently long for the change to have been produced in

the Homopterous insect. But the habit seems to be very ancient,

inasmuch as it is common to a group of species inhabiting tropical

America, and presumably dates from the time of their origin in a

common ancestor. Furthermore it has been shown that, detailed as

the resemblance certainly is, it was probably prepared for by an

earlier resemblance to leaves alone.

It must also be remembered that several species of the genus

Stegaspis are known in tropical America, and that the published

fi-ures and descriptions of these show that the same shape and

outline are characteristic of the whole. It is therefore extremely

probable that Mr. Sclater's interpretation ap|-lies to a group of

closely allied Homopterous insects inhabiting a district where the

various species of leaf-carrying ants are well known and abundant.

In the preparation of the Plate accompanying this paper I have

to thank Miss Kelly for kindly lending me some sketches of living

Cooshie Ants bearing leaves ; these sketches, drawn upon the spot,

were of especial value. Miss Horman Fisher also made for me a

careful drawing of a leaf-carrying Ant in the Natural History

Museum. Mr. H. M. J. Underliill has prepared the coloured figures

from this material.

DESCEIPTION OF PLATE XXXVI.

Fig. 1. X about 6'5. Immature form of an unknown species of Stegaspis

{MemhracidcB) as seen from the right side. Drawn with the camera

lucida.

2. A representation of the Stegaspis (on the right) beside the leaf-carrying

Ant (on the left). The" fragment, of leaf carried by the latter is

generally gnawed along its upper edge. The figure of the ant was
chiefly adapted from Miss Herman Fisher's drawing of a specimen in

the Natural Historr Museum.
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Fig. 3. A group of Coosliie Ants, all except one carrjing leaves. On the
right of the figure the Homopterous insect is represented. The figure

is intended to show how complete the resemblance must be when the

Steffaspis is near a group of ants. It is improbable, however, that the

Steffaspis would be found among the ants on the ground as represented
in the Plate. The figures of ants were chiefly adapted from Miss
Kelly's sketches.
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There is little doubt that we have to do with a palatable insect

much relished by insect-eating foes, which defended itself, like the

great majority of its allies, by Protective Resemblance (Procryptic

Colouring), in this case by a likeness to leaves. The green colour and

compressed body were probably evolved in response to the need for

concealment. But as the increasing acuteness of foes, also subject

to natural selection, enabled them to see through a disguise which is

so universally adopted by palatable insects, it became of advantage to

certain hard-pressed forms to resemble something which was posi-

tively objectionable to their enemies rather than merely useless and

uninteresting. And in this case the transition from Protective

Resemblance to Protective Mimicry (Pseudaposematic Colouring)

would be especially easy, for it would be brought about by com-

paratively insignificant modifications of colour and form. Such an

easy transition into so marvellous a method of defence is of course

due to the accident that specially defended insects generally

associated with pieces of leaf are well known in the same locality.

My friend Col. Swinhoe has objected to this interpretation that it

is extremely difficult to believe that the habit of the ant has been

continued sufficiently long for the change to have been produced in

the Homopterous insect. But the habit seems to be very ancient,

inasmuch as it is common to a group of species inhabiting tropical

America, and presumably dates from the time of their origin in a

common ancestor. Furthermore it has been shown that, detailed as

the resemblance certainly is, it was probably prepared for by au

earlier resemblance to leaves alone.

It must also be remembered that several species of the genus

Stegaspis are known in tropical America, and that the published

fi;iures and descriptions of these show that the same shape and

outline are characteristic of the whole. It is therefore extremely

probable that Mr. Sclater's interpretation applies to a group of

closely allied Homopterous insects inhabiting a district where the

various species of leaf-carrying ants are well known and abundant.

In the preparation of the Plate accompanying this paper I have

to tiiank Miss Kelly for kindly lending me some sketches of living

Cooshie Ants bearing leaves ; these sketches, drawn upon the spot,

were of especial value. Miss Horman Fisher also made for me a

careful drawing of a leaf-carrying Ant in the Natural History

Museum. Mr. H. M. J. Underbill has prepared the coloured figures

from this material.

DESCEIPTION OF PLATE XXXVI.

Fig. 1. X about 6'5. Immature form of an unknown species of Stegaspis

(jMcmbracidcB) as seen from the right side. Drawn with the camera

lueifla.

2. A representation of the Stegaspis (on the right) beside the leaf-carrying

Ant (ou the left). The fragment of leaf carried by the latter is

generally gnawed along its upper edge. The figure of the ant was
chiefly adapted from Miss Horman Fisher's drawing of a specimen in

the Natural History Museum.

pRoc. ZooL. Soc— 1891, No. XXXII. 32
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Fig. 3. A group of Coosbie Auts, all except one carrying leaves. Ou the

right of the figure the Homopterous insect is represented. The figure

is intended to show how complete the resemblance must be when the

Sfeffaspis is near a group of ants. It is improbable, however, that the

Stegaspis would be found among the ants on the ground as represented

in the Plate. The figures of ants wei*e chiefly adapted from Miss
Kelly's sketches.

November 3, 1891.

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair.

The Secretar}' read the following reports ou the additions made
to the Society's Menagerie during the mouths of June, July, August,
and September, 1891:

—

The registered additions to the Society's Menagerie during the

month of June were 148, of which 79 were by presentation, 10 by
purchase, 2 by exchange, 38 by birth, and 1 9 were received on
deposit. The total number of departures during the same period

by death and removals was 71.

Amongst the additions I may invite special attention to the

following :

—

1. A Great Black-headed Gull {Larus ichthyaetus), kindly brought
to us by Mr. B. T. Flinch, C.M.Z.S., on his recent return home from
the Persian Gulf. This is the first specimen of this fine bird that

we have received alive.

2. Three examples of the Tibetan Crossoptilon (^Crossoptilon

tibetanum), obtained in the mountains of Szechuen, near Ta-tsien-lo,

by Mr. E. A. Pratt, and purchased of him. These birds, which are

new to the Society's Collection, were procured by Mr. Pratt during
his recent journey in "Western China (see Proc. R. Geogr. Soc. 1891,

p. 339, and Ibis, 1891, p. 378).

3. A young female of the Sinaitic Ibex {Capra sinaitica), obtained

from the Erba Mountains on the coast of the Red Sea, about 120
miles north of Suakim, by Sir James Anderson, and presented to

the Society.

The same generous donor has previously presented us with a male
example of this Ibex (P. Z. S. 1889, p. 246), which is doing well in

the Gardens, so that the female is doubly welcome.

The registered additions to the Society's Menagerie during the

month of July were 115 in number; of these 41 were acquired by
presentation, 14 by purchase, 29 by birtli, and 31 were received on
deposit. The total number of departures during the same period

by death and removals was 77.

The registered additions to the Society's Menagerie during the

month of August were 100 in number; of these 70 were acquired

by presentation, 1 by purchase, 1 by birth, 2 by exchange, and
26 were received on deposit. The total number of departures during

the same period by death and removals was 86.
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The registered additions to the Society's Menagerie during the
month of September were 92 in number ; of these 61 were acquired
by presentation, 1 7 by purchase, 4 by exchange, 3 were bred in the
Gardens, and 7 were received on deposit. The total number of
departures during the same period by death and removals was 79.
Amongst the additions I may invite special attention to the fol-

lowing:

—

1. A Dorsal Hyrax {Hyrax dorsalis) from Sierra Leone, pre-
sented by C. Burney Mitford, Esq., Colonial Treasurer, Sierra Leone,
received September 3rd.

This species is new to our list. It may be compared with the
specimen of Hyrax capensis, which is now in the cage alongside
of it.

2. A collection of animals from the territories of the Imperial
British East Africa Company, presented by Keith Anstruther, Esq.,
of that Compariy's service. These comprise a specimen of a rare
Monkey—the Mozambique Monkey {Oercopithecus rufo-viridis), of
which no examjile has reached the Society since 1860. The present
specimen is from the Kilimanjaro district. Mr. Anstruther also
sent us a pair of Ostriches, of which only the female has readied us
alive. It appears to belong to the form with blue naked skin named
Struthio molybdophunes by Dr. Cabanis (J. f. O. 1884, p. 229).

Mr. Keith Anstruther has recently changed his quarters from
Taveta to Malindi, where Hippopotamuses are abundant, and lias

kindly undertaken to make every endeavour to procure for us a
young pair of this animal, which we much require.

3. Two Cormorants from New Zealand, presented by the Earl of
Onslow, G.C.M.G., Governor of New Zealand, through the kind
intervention of Captain F. H. Salvin, who is, as is well known,
sj)ecially interested in birds of this group. These birds seem to be
referable to the Pied Shag, Phalacrocorax varius (see Buller's 'Birds
of New Zealand,' ed. 2, ii. p. 149, pi. xxxviii.), but do not quite
agree with Sir W, Buller's description.

4. A young Agami Heron {Ardea agami) from Surinam, presented
September 25th by Mr. Frank Fisher. This Heron is new to the
Society's list.

The Secretary exhibited, on behalf of Mr. F. E. Blaauw, C.M.Z.S.,
a stuffed example of a young Wondrous Grass-Finch {Poephila mira-
bilis), bred in captivity at his house (S'Graveland, Hilversum,
Holland), together with a nest and egg of this species, and read some
extracts from his letter on the breeding of this bird :

—

" The male of my pair of Poephila mirabilis is exactly like the
bird represented in Gould's ' Birds of Australia.' The female is a
little smaller and has no lengthened tail-feathers. The head at the
first aspect looks black, but when examined closely is found to have
a dark red glow, and even to have some dark red feathers. The
breast is of a very pale bluish pink ; the rest of the plumage resembles
that of the male, but all the colours are more indistinct. The
young when they left the nest were conspicuous by the three beautiful

32*
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pearl-like excrescences which are placed at each corner of the bill.

They form a triangle, of which two are of a very fine pearl-like

blue, and the third of a pale buff-colour. When the bird opens its

mouth the buff-coloured pearl is found to be the real corner of the

bill, whilst on each side is a blue pearl. The beak itself is of a

shining black colour, the head is grey, the throat lighter. The
breast is a greyish buff, gradually melting into the yellowish white

of the belly. The back is olive-green, and the tail-coverts bluish

green.
" The egg is white. The nest, as will be seen, has no roof to it,

as have the nests of most Australian Grass-Fiuches, but is an open

construction of some dried weeds and grass, and was placed in a little

wooden box, of which the front was open.
" Five little birds came out, and at the age of about three weeks,

I think, flew out, and were very active and independent from the

beginning. The old birds have fed them entirely on canary-seed

and white millet. They used no ants'-eggs or anything of that sort.

"They seem to be perfect vegetable-feeders. How the plumage

of the young birds changes 1 hope to be able to let you know
later."

The Secretary exhibited, on behalf of Prof. E. C. Stirhng, of the

University, Adelaide, C.M.Z.S., an original water-colour drawing of

the new Australian Mammal, Notoryctes typlilops, prepared from

a pencil-sketch taken from life. Prof. Stirling had written as

follows :

—

" This drawing represents the animal in an observed attitude, and
shows one or two of the characteristics which I have described.

The ground is the red sand so prevalent in the interior, and is

coloured from a sample I brought down. The ' tussocks ' are those

of Ariodia irritans, the Porcupine-Grass or spinifex of the Interior,

some of the tussocks being in flower. For the sake of the distance

and perspective they have been represented proportionately too

small; but the sketch conveys very well the idea of the kind of

country the animals are found in, i. e., bare sand, with scattered

tussocks of this pointed grass."

Mr. Boulanger exhibited an Iguana with reproduced tail, and
made the following remarks :

—

" The specimen of Iguana tuberculata, from Curagao, which I

exhibit, was received a few days ago at the Natural History

Museum. It is interesting for having the tail regenerated—-a some-
what unusual occurrence in this well-known Lizard, and especially

for the remarkable appearance of the restored portion. The caudal

scales in Iguana are disposed in verticils, but on the regenerated

organ they are arranged quiucuncially
; and instead of the black

annuli we have a black dorsal stripe. This stripe begins at the base

of the regenerated portion, a little to the right, at the posterior edge
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of the second black ring, where the tail was broken, as if given off

by the only point of the ring encroached upon by the somewhat
oblique fracture, and it extends to the tip. Few Iguanoids have
striped tails. In fact I know but a few species, belonging to the
genera Lioleemus and Sceloporus, which are so marked, and these

genera happen to be among the few in the family which have the

scales normally disposed quincuncially, at least in the basal part of

the tail, as in the reproduced tails of nearly all Iguanoids. How-
ever, the manner in which the stripe originates in the present speci

men perhaps excludes any explanation based on phylogenetic con-

siderations. But it is a most remarkable fact how constant the type
of scaling of the regenerated tail in these Iguanidce is, in spite of

so much diversity in the scaling of the intact organ, as shown by
Hoplurus, Cfenosaura, Liolcemvs, and many others which I have
been able to examine ^

; whilst, on the other hand, all Lacertidce,

Teiidce, Zonuridce, and Gerrhosauridce reproduce verticillate tails,

whatever their normal scaling may be."

Mr. R. Gordon Wickham exhibited a remarkably fine pair of
horns of the Gemsbok Antelope {Oryx gazella) obtained near Port
Ehzabeth, Cape Colony.

The following papers were read :

—

1. On Pleistocene Bird-remains from the Sardinian and

Corsican Islands. By R. Lydekker, B.A.

[Keceived July 30, 1891.]

(Plate XXXVII.)

During the past summer I received from my friend Prof. C. J.

Forsyth Major, of Florence, a small collection of bird-bones from
Pleistocene deposits in the Sardinian and Corsican islands, with the

request that I would undertake their examination. The great .

majority of these specimens were obtained from a cave at Pietro

Tampoia in the island of Tavolara, on the north-east coast of Sar-

dinia ; while others came from the ossiferous breccia of Monte San
Giovanni, near the town of Iglesias, in the south-western corner of

Sardinia itself. The remainder are from a breccia at Toga, near

Bastia, Corsica.

The specimens forming this collection are by no means the first

bird-remains which have been obtained from the Sardinian islands,

since as far back as 1832 Rudolph Wagner' described and figured

a considerable number of bird-bones from the ossiferous breccia of

Cagliari. None of these specimens were, however, specifically

* I find, however, the verticillate scaling on the reproduced tails of Uta
elegans and U. nigricans.

^ Abh. Miinch. Akad. vol. i. pp. 751-786.
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determineci, while in manv cases even their generic position was con-

sidered doubtful ; although it was suggested that they belonged ^

to the genera Aquila, Buteo, Sfrix, Picus, Corvus, Turdus, Alauda,

Fringilla, Sterna, and Anas. Further, it appears to have been con-

sidered probable that many or all of these specimens would prove to

belong to existing species. It may be added that of the generic

terms mentioned above several appear to be used in their original

wide Linnean sense.

It may be observed that the majority of the Mammalian remains

from the Sardinian breccias have been referred to extinct species,

such as Arvicola brecciensis (Giebel), A. henseli, F. Major, Mus
ortliodon, F. Major, Lagomys sardus (Hensel), Talpa tyrrhenaica,

F. Major, and Sorex similis, F. Major. Moreover, as the dwarf

extinct Elephants and Hippopotami of Malta, Sicily, and Crete,

which clearly indicate African affinities in the Pleistocene Mammahan
fauna of the Mediterranean islands, may eventually be discovered in

Sardinia, it is a matter of considerable interest to determine whether

the Pleistocene Avian fauna of the latter exhibits a similar pro-

portion of extinct species, and likewise shows a marked African

facies.

The more migratory habits of birds as compared with mammals
preclude an exact comparison between the two groups, but the pre-

sence of an African species of Bubo, and also of a Roller, gives a cer-

tain African facies to the Sardinian fauna. With regard to the ques-

tion of extinct species, the unfortunate imperfection of our English

collections of recent avian skeletons (to which I have elsewhere had

occasion to allude) renders it in some cases impossible to deter-

mine definitely the species to which the specimens belong. In all

cases, however, in which I have been able to make specific determin-

ations, I have not found characters to distinguish the fossil from ex-

isting forms. Here, however, it must be borne in mind that as many
species of birds seem to differ from one another only by external

characters, it is possible that if we had the fossil birds before us

in the flesh points of difference might be detected which are not

apparent from the bare bones.

Of the remains from the Tavolara cave the most abundant are

those of Shearwaters and Quails ; while next to these come those of

Passerines. The abundance of the bones of Shearwaters and the

entire absence of those of Gulls are circumstances very difficult of

explanation. The specimens from Bastia are mostly referable to

Passerines, more especially Turdidce, but there is one humerus of a

Pigeon and the terminal phalangeal of a large Accipitrine.

I. Striges.

Bubo, cf. cinerascens, Guerin.—Among the bones from Monte San
Giovanni a small species of Bubo is represented by the distal part of the

left tarso-metatarsus, the left femur, and the imperfect left metacarpus,
all probably belonging to one individual. The tarso-metatarsus, as

^ See Gervais, Zool. et Pal. Fran9aises, 2iid ed. p. 423.
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the most characteristic bone, is represented in figs. 1, la of the Plate.

The extremity of the outer trochlea is lost, but the specimen is suffi-

ciently well preserved to show the high arch formed by the three

trochlese, as well as the backward direction of the inner one, by
which the metatarsus of the Striges is so readily distinguished from
that of the Accipitres. The femur has a length of 0,065, All these

bones are much smaller than those of B. ignavus ; and as they agree

precisely with those of a skeleton of the South-African B. maculosus
in the British Museum, I am disposed to refer them to the North-
African B. cinerascens or B. lacteus, the former of which was at one
time identified with B. maculosus^. Some terminal phalangeals of

the foot from these deposits are probably referable to the same
Bubo.

An imperfect left metacarpus from the Tavolara cave is slightly

larger than the corresponding bone in the preceding series, although
this difference in size may be merely sexual. It may be observed

that the metacarpus of the Striges is very easily recognized by the

presence of an incipient inter-nietacarpal process, which attains its

full dcTelopment only in certain Passeres and most Gallinse.

II. Accipitres.

Milvus, cf. ictinvs, Savigny.—The somewhat worn and imperfect

left tarso-metatarsus represented in figs. 2, 2 a of the Plate is from
Monte San Giovanni, and presents all the characters of the Accipitres

as distinct from the Striges. It is indistinguishable from the corre-

sponding bone of a recent skeleton of M, ictinus {regalis) in the

British Museum, to which species the specimen may well belong,

although I am unable to say definitely that it should not be referred

to M. migrans {ater) or M. cegypUacus. The tarso-metatarsus of

Circus differs from that of Milvus by its much greater length ; while

those of Biiteo and Pernis are distinguished by the different direction

of the hinder process of the inner trochlea.

Aquila, sp.—The terminal phalangeal of the pes of a large Accipi-

trine, represented in fig. 3 of the Plate, was obtained from the breccia

of Monte San Giovanni, Sardinia. From its length, slenderness,

and high degree of curvature, it may be safely referred to the Eagles,

as distinct from the Yultures, and may have belonged to the Golden

Eagle. A phalangeal of similar type from the breccia of Toga,

Corsica, may not improbably pertain to the same species.

Vultur, cf. monachus, Linn.—The imperfect hinder part of the

cranium of a large Accipitrine from the breccia of Monte San Gio-

vanni indicates a Vulture which appears inseparable form the exist-

ing Vultur monachus. As this specimen is not calculated to give a

good figure, I have not had it drawn. This skull is distinguished

from the largest species of Aquila not only by its superior dimensions,

but also by its more depressed contour and the form of the temporal

fossa. The narrow and highly vaulted skull of Gyps is even still

more unlike the fossil. Compared, however, with a recent skull of

1 See Blanford, ' Zoology of Abyssinia,' pp. 302, .303.
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Vultur monachus in the British Museum, the Sardinian skull pre-

sents such a close resemblance that there can be little doubt that

it belongs either to that species or to a closely allied form. I have

already recorded ^ remains of Vultur monachus from the cavern of

Bruniquel, in the Tarn-et-Garonne, France.

Til. PicarIjE.

Coracias, cf. abtjssinica, Bodd.—The only Picarian remains in the

collection comjirise a few bones, apparently belonging to a single in-

dividual, from the Tavolara cave. These include the right coracoid,

and the left femur, tibio-tarsus, and tarso-metatarsus. The two

latter are represented in figs. 4, 4 a of the Plate, while the coracoid

is figured in woodcut 1.

The bones of Picarias may readily he distinguished from those of

Passeres (with which alonethe smaller forms are at all Ukely to be

confounded) by many features. Thus the humerus differs by the

absence of the median tubercle on the distal part of the palmar aspect

above the condyles. Again, the tibio-tarsus, as a general rule, is cha-

racterized by the very shght development of the crests at the proximal

extremity, and has a"^ very prominent tubercle on the anterior surface

of the d"istal part of the shaft, some distance above the condyles.

Moreover, the fibular ridge is very short and often low ; while the

distal condyles have a contour very difierent from that obtaining in

the Passeres. The tarso-metatarsus is generally relatively shorter than

in the latter, with a great distal expansion, and a distinct prominence

on the inner border above the articular surface for the hallux ; while

the upper part of its anterior surface generally has a deep depression,

with two foramina, dividing the three primary elements of the meta-

tarsus. The distal trochlese, which are wider than in the Passeres,

are generally situated in the same vertical plane, and may or may not

descend to the same horizontal line.

Such characters are presented by the bones before us. The tarso-

metatarsus is characterized by its relative length and slenderuess, by

the presence of only a singledosed tube in the talon (hypotarsus),

and also by the circumstance that the three distal trochlese descend

nearly to the same level. In the latter respect it differs from the

tarso-metatarsus of the Cuckoos and their allies, but agrees, as in the

other points, with that of the Kingfishers, Bee-eaters, and Boilers.

The tarso-metatarsus of the Kingfishers is distinguished by its shorter

and stouter form, and also by the relatively higher position of the

foramen between tlie third and fourth trochlese ; while that of the

Bee-eaters is sufficiently distinguished by its smaller dimensions.

Compared with the corresponding bones of the Blue 'RoWer {Cora-

cias garrula), the tibio-tarsus and tarso-metatarsus agree so closely

in structure in every respect that there can be no doubt that they

indicate a bird of the same genus. There is, however, some discre-

pancy in size, as shown by the following measurements :

—

1 Cat. Foss. Birds Brit. Mus. p. 32 (1891).
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C. garrula. Fossil.

Length of tibio-tarsus 0,044 0,043

„ of tarso-metatarsus . . 0,024 0,022.5

These show that not only are the fossil bones rather smaller than
those of C. garrula, but that in the former the tarso-metatarsus is

shorter in proportion to the tibio-tarsus than in the latter. It appears
that the two sexes of the Blue Roller do not differ in size, and it is

therefore pretty evident that the fossil bones do not belong to that

species. They may, however, be referable to the Abyssinian Roller

(C. ahyssinicci), of which I have been unable to see a skeleton. That
bird, of which only one specimen appears to have been recorded in

Europe, is common in parts of Abyssinia and hkewise occurs in

Arabia. The fossils may, however, equally well have belonged to

the N. African C. pilosa. The woodcut represents the coracoid of
the Sardinian Roller.

Fig. 1.

Ventral aspect of right coracoid of Coracias, c}. ahyssinica ; from Tavolara. \.

IV. Passeres.

Corvus corone, Linn.—Evidence of the presence of the Crow in

the Sardinian Pleistocene fauna is afforded by the coracoid from
Tavolara represented in fig. 5 of the Plate. This specimen, which
belongs to the right side, accords in every respect with the corre-

sponding bone of recent skeletons.

Fringillidce.—Several species of Fringillidce are indicated by
humeri and other bones, but from their small size, and the large

number of the existing species of these birds, the specific, and in

some cases even the generic, determination is diflacult. It may be
observed that the humerus of this family is easily recognized by the

great development of its tricipital fossa, which is separated from the

subtrochanteric fossa merely by a thin septum of bone in its upper
half, the lower portion of the two fosste being confluent. In this

respect the Fringillidce differ widely from the Corvidce (near to which
they are usually placed), in which the tricipital fossa of the humerus
is scarcely developed at all.

Of the specimens which can be more or less definitely recognized,
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we may first mention the right humerus from Tavolara represented

in figs. 7,7 a oi the Plate. This agrees in all respects with the cor-

responding bone of a recent 'S.&\i^nch{Coccothraustes vulgaris), and

may be confidently referred to that widely-spread European species.

A right tibio-tarsus from the same locality is probably also referable

to this bird. Three smaller humeri, from Monte San Giovanni, appear

to be referable to the Bullfinch (Pyrrhula europeea), which now occurs

in many parts of Italy, occasionally reaching as far south as Sicily.

Three other humeri, of a more slender type, come very close to those

of the ChafBnch {Fringilla ccelehs), although slightly larger than in

existing examples ; these bones are from Tavolara. Two consider- .

ably smaller humeri of a Finch from the same locality may prove to

belong to the Serin {Serinus hortidanus), now so common in Italy.

Almdidce.—Thfe humerus of the Larks is readily distinguished from

that of the Finches by the very slight development of the tricipital

fossa, which forms a mere shallow depression quite distinct from the

subtrochanteric fossa. Such a type of humerus is presented by the

specimen of the right side from Monte San Giovanni represented in

fio-s. 9, 9 a of the Plate. Since this bone is somewhat smaller than

the humerus of Alauda ai-vensis, I think it not improbable that it

may belong to A. arhorea. A humerus from a breccia at Mont-

morency figured by A. Milne-Edwards, 'Eech. Oiseaux Foss. de la

France,"' pi. 156. figs. 22, 23, and referred to A. cristata, is of the size

of that of A. arvensis, its characters being exactly those of the

present example.

Sr/lviidcE.—Some small humeri in the collection not improbably

indicate members of this family, although I have been unable to de-

termine them even generically.

Turdidce.—In this family the humerus is intermediate in character

between that of the Fringi'Uidce and that of the Alaudidce, having

well-developed tricipital and subtrochanteric fossae, separated from

one another by a complete bony septum. These characters are shown

in the right humerus from the breccia of Monte San Giovanni repre-

sented in figs. 8, 8 a of the Plate. This specimen has a length of

0,0265, and "is rather larger than the corresponding bone of Monticola

cyawMS figured in Milne-Edwards's 'Rech. Oiseaux Foss. de la France,'

pi. 149. fig. 16. The left tibio-tarsal and tarso-metatarsus from

Tavolara, represented in figs. 6, 6 a of the Plate, may belong to the

same kind of Thrush. The humerus differs from that oi Monticola

cyanus not only by its larger size but by the lesser development of

the delto-pectoral crest. In the form of the latter, as well as in

absolute size, it agrees so closely witii the corresponding bone of

Turdus musicus that it may be at least provisionally referred to that

species.

A larger representative of the Turdidce is represented by nine

humeri and four other bones from the breccia of Toga, Corsica. The
number of the humeri appears to indicate a gregarious species. One
of these humeri, of the right side, is represented in woodcut 2, and

has a length of 0,0295. Unfortunately I have had no ojjportunity

of comparing this specimen with a humerus of Turdus merula. It is,
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however, ralher smaller than one of T. torquatus belonging to a skeleton

in the British Museum. jVIoreover, it agrees with that specimen in

the slight degree of development of the oblique ridge on the outer

surface of the delto-pectoral crest, in which respect it differs from the

humerus of Tardus proper. I am therefore inclined to refer the

Fig. 2.

Dorsal and palmar aspects ofthe right humerus of Turdus, cf. merula, from
Toga, Corsica. |.

specimen to the Meruline group, and think it highly probable that

it belongs to Turdus merula.

Hii'undinidce.—The humerus of the Swallows is characterized by its

relative shortness, and the development of a narrow and very shallow

tricipital fossa extending slightly beneath the head. The specimen

of the left side, from Monte Sau Giovanni, represented in figs. 10, 10 «

of the Plate, indicates a member of this family, and is not improbably
referable to Hirundo rustica. It is slightly narrower than the recent

humerus of Chelidon iirbica figured by Milne-Edwards in his 'E-ech.

Oiseaux Foss. de la France,' pi. 149. fig. 4, and still narrower than

the fossil one of Cotile rupestris represented in plate 156. fig. 24 of

the same work.

V. COLUMB^.

Columba, cf. livia, Linn.—The only specimen in the Sardinian

collection which can be referred to the Columbidce is the coracoid

from Tavolara represented in fig. 11 of the Plate. This specimen has

lost the subclavicular process as well as the extremity of the hyo-

sternal angle. It agrees so closely with the coracoid of Columba livia

that I am disposed to refer it to that species, now common on both

sides of the Mediterranean.

Among the specimens from the breccia of Toga, Corsica, is the

right humerus of a Pigeon which may probably be referred to the

same species as the Sardinian coracoid. The length of the specimen

(fig. 3, p. 474) is 0,044 ; and it agrees very closely with the corre-

sponding bone of a rather larger skeleton of C. livia in the British

Museum.
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VI. Galling.

Cotvrnix communis, Bonnaterre.—As might have been expected

from the abundance of the species at the present day on the Italian

coasts, the remains of Quail are extremely common in Tavolara. The
only specimen that I have thought it necessary to figure is the right

tarso-raetatavsus (represented in fig. 12 of Plate XXXVII, ) ; but the

collection comprises many specimens of this bone, as well as some of

the tibio-tarsus, femur, coracoid, furcula, humerus, &c. Remains of

Quail have been recorded by Milne-Edwards {t. c. pi. 134. figs. 2ri,

56) from the ossiferous breccia of Montmorency (Seine-et-Oise).

Palmar aspect of the right humerus ofColimba, cf. livia, from the breccia of
Toga, Corsica. |.

VII. TUBINARES.

Procellaria.—Perhaps no bird-bones are more easily recognized

than those of the Procenariidce ; some of the most characteristic being

the coracoid, the humerus, and the tibio-tarsus. The humerus is

readily distinguished from that of the Gulls by the absence of any
distiuct tricipital fossa, while the tibio-tarsus is equally well cha-

racterized by the upward prolongation of its cnemial crest. Again,

the wing-phalangeals lack the two fenestras which are so especially

distinctive of that bone in the Gavise.

The collection from the Tavolara caves comprises, as I have said,

a large uuiriber of bones of Puffinus clearly referable to three distinct

species. The want of skeletons of all the recent species of the genus,

to which I have already alluded, precludes, however, the specific de-

termination of more than two of these forms.

These three Shearwaters are represented by bones from nearly all

parts of the skeleton, including the skull. The specimens of the skull

are alone sufficient to indicate the presence of three species, and are

important in showing that all three belong to the long-beaked genus

Puffinus as distinct from the shorter-beaked Fuhnarus. The bones

selected as illustrations of the three species are, however, chiefly the

humerus, tibio-tarsus, and tarso-metatarsus.
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The largest species of Puffinus is indicated by the right humerus,

represented in figs. 13, 13 a of Plate XXXVlt., which has a total

length of 0,115. The proximal end of another right humerus

indicates a slightly larger Ijird ; and there are likewise a perfect

radius and ulna according in size witii the humeri, while there are

also examples of the metacarpus. The skull is indicated hy tlie

imperfect rostrum, and the hinder part of the left mandibular ramus.

The other bones from Tavolara which I refer to this species include

the right coracoid and two examples of the femur. There is also

a femur probably referable to this species from Monte San Giovanai.

The figured humerus is slightly longer than the one of P. cinereus,

Stephens, figured by Milne-Edwards in his ' Rech. Oiseaux de la

France,' pi. 52. fig. 7 ; and since it agrees very closely with the corre-

spoudiug bone of a skeleton oiP.fuWjinosus, 1 am inclined to refer it

to that species, which now inhabits South Europe. The tibio-tarsus

of that species has a comiiaratively short cnemial crest, like that of

the specimen represented in fig. 14 of the Plate.

The second species of the genus is represented by the right tibio-

tarsus and tarso-metatarsus, drawn'in'figs. 14, 14 a of Plate XXXVII.,
as well as by the rostrum and portions of the mandible, together

probably with some bones not easy to distinguish from those of the

third species. The tibio-tarsus is very considerably larger than that

of P. obscurus (Milne-Edwards, op. cit. pi. 51. figs. 14, 15), so that

these specimens could not possibly have belonged to the still larger

P.fuliginosus. In the small relative height of the cnemial crest

this type accords with P.fuliginosus, and also with that of P. chloro-

rliynchus, Less., of Madagascar, &c., the latter being, however,

considerably smaller than the specimen before us. The figured

tarso-melatarsus accords fairly well in relative size with the tibio-

tarsus (although there are some sliglitly smaller specimens of the

opposite side agreeing still better in this respect), and calls for no

special mention. The species to which these bones belonged may
probably be regarded as one allied to P. clilororhjnohus.

The third species of Puffinus, as typified by the tibio-tarsus and

tarso-metatarsus represented in figs 16, 1 6a of Plate XXXVII., is

distinguished from the preceding not only by its inferior size, but also

by the much greater length of the cnemial crest of the tibio-tarsus.

To the same species may be referred the type of humerus repre-

sented in figs. 15, 15 a of the Plate, as well as a coracoid and several

examples of the radius, ulna, and metacarpus. There are likewise

several more or less imperfect specimens of the cranium and man-

dible belonging to this species.

The tibio-tarsus accords in all respects with the corresponding bone

of a skeleton of P. anglorum preserved in the Prosector's room at the

Society's Gardens ; and I should have no hesitation in referring the

fossil form to that species were there not some doubt whether the

Mediterranean representative of this Shearwater does not form a

distinct species (P. yelkouan, Acerbi ^). There can, however, I think

be no doubt but that the fossil belongs to one or other of these two

forms.
' See Yai-rell's ' British Birds,' ed. 4, \ ol. iv. pp. 25, 26.
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I may observe that P. tenuirostris, Temm., of Japan &c., agrees

with P. anglorum in the great length of thecnemial crest of the tibio-

tarsus, and that P. cinereus ^ makes an approximation in this respect.

In P. fuliginosus and P. clilororliynchus, however (as I have

observed), the cnemial crest of the tibio-tarsus is of the short type

of the specimen represented in fig. 14 of the Plate ; and I would

suggest that attention to the relative length of this crest may afford

important aid in the specific determination of the Shearwaters.

DESCEIPTION OP PLATE XXXVII.

Figs. 1,1a. Buho, cf. cincrasceiiSjOtwevin. Anterior and distal aspects of the
distal half of the left tarso-metatarsus.

-- 2,2 a. Milviis, cf. ictinus, Savigny. Anterior and distal aspects of the

left tarso-metatarsus.

3. Aquila, sp. Terminal phalangeal of the pes.

^ i,4 a. Coracias, cf. aiyssinica, Bodd. Anterior aspect of the left tibio-

tarsus and tarso-metatarsus.

5. Corvus corona, JAvm. Ventral aspect of the right coracoid.

^ 6, 6 a. Turdiis musicns, Linn. Anterior aspect of the left tibio-tarsus

and tarso-metatarsus.

7, 7 a. Coccothraustes vulgaris, PaUas. Palmar and dorsal aspects of
the right humerus.

-' 8, 8 a. Turdus, cf. miisicus, Linn. Palmar and dorsal aspects of the
right humerus.

9, 9 a. Alauda, cf. arhorea, Linn. Palmar and dorsal aspects of the right

humerus.

10, 10 a. Hirundo (?) sp. Palmar and dorsal aspects of the left humerus.
11. Columba, cf. livia, Linn. Veutral aspect of the left coracoid.

12. Coturnix communis, Bonnaterre. Anterior aspect of the right
tarso-metatarsus.

' 13, 13 a. Puffinus fuliginosuf:, Kuhl. Palmar and dorsal aspects of the
right humerus.

^ 14, 14 a. Fiiffimw, sp. 2. Anterior aspect of the right tibio-tarsus and
tarso-metatarsus.

] 5, 15 a. Puffinus, cf. anglorum, Temminck. Palmar and dorsal aspects
of the left humerus.

^ 16, 16 a. Puffinus, cf. anglorum. Anterior aspect of the right tibio-tarsus

and tarso-metatarsus.

All the specimens are represented of the natural size. Those in figures 1,

2, 3, 8, 9, and 10 are from the ossiferous breccia of Monte San Giovanni, near
Iglesias, Sardinia ; the others from a cave at Pietro Tampoia, Tavolara.

2. On Remains of a Large Stork from the Allier Miocene.

By R. LydekkeRj B.A.

[Eeceived July 30, 1891.]

In his well-known work on the Fossil Birds of France, Prof. A.
Milne-Edwards ^ described the remains of a Stork from the Lower

1 See Milne-Edwards, op. cit. pi. 51. figs. 14, 15.
^ Rech. Oiseaux Foss. de la France, vol. i. p. 460 (1867-68).
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Miocene (Oligocene) of AUier under the name of Pelargopsis magnus
(correctly magna). This species was of the approximate size of

Ciconia alba ; the genus being distinguished, among other characters,

by certain features of the tarso-metatarsus, sucli as the larger rela-

tive size of the third trochlea, the narrower groove between the third

and fourth trochlea, and the higher position of the foramen in that

groove. Again, the tibio-tarsus is more compressed at its distal

extremity, and has no intercondylar tubercle near the bridge over

the extensor tendons.

At the time of writing the British Museum ' Catalogue of Fossil

Birds ' I accepted the name Pelargopsis, having overlooked the

circumstance that it is preoccupied by Gloger ^ for a genus of

Alcedinidce ; I accordingly propose to replace this name by Pelar-

godes.

In another part of the work cited Milne-Edwards incidentally

refers to a second Stork from Allier, under the name of Argalu

arvernensis. There is, however, no reference to the specimens on
which this determination is based, and the name must accordingly

be regarded as a MS. one ; and the evidence for the existence of

Leptoptilus (^Argala) in these deposits is therefore at present

unavailable.

In the ' British Museum Catalogue of Fossil Birds ' ' I de-

scribed and figured the distal part of a tarso-metatarsus belonging

to a Stork of somewhat larger size than Pelargodes magnus (as 1

will now call it), under the name of Propelargus caijluxensis, that

specimen having been obtained from the Upper Eocene (Oligocene)

Phosphorites of France. At the same time I recorded the distal

extremity of a tibio-tarsus and the proximal end of a tarso-meta-

tarsus from Allier which I thought might very probably belong to

Propelargus, and possibly to the same species as the one from the

Phosphorites. These specimens indicated birds of the approximate

size of Leptoptilus javanicus, which is considerably larger than

Ciconia alba.

The foregoing summary epitomizes, I believe, our knowledge of the

larger Ciconiidce of the lower European Tertiaries. Recently Mr. A.

Smith Woodward put into my hands the right coracoid and the left

metacarpus of a large bird from the Lower Miocene of St. Gerand-

Le-Puy, Allier, which had been recently obtained for the British

Museum. These specimens, which apparently belonged to one

individual, are represented in the drawing (p. 478). I at once

recognized that they indicated a large Stork ; and on comparing

them with the corresponding bones of Ciconia alba found that they

considerably exceeded that species in size.

The right coracoid, of which the ventral aspect is represented in

figure A, agrees so closely in contour with the corresponding

bone of Ciconia alba, that it appears impossible to find characters by

which it can be generically distinguished. Its total length is 0,112,

1 Handbuch d. Naturgeschichte, p. 338 (1842).
- Pages 65, G6.
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against 0,092 in the recent bone. lu its long and slender form, com-

paratively slight distal expansion, small and hook-like hyosternal

process, and recurved and lamelliform subclavicular process without

any perforation at its base, as well as iu the rounded anterior surface

of the shaft, the fossil coracoid exhibits all the distinctive characters

of the Giconiid(B.

The metacarpus (B of figure) presents the same relative excess

Propelargus (?) edwarclsi.—Ventral aspect of the right coracoid (A), and left

metacarpus (B). a, subclavicular process ; b, hyosternal process

;

c—d, sternal border. |.

over the corresponding bone of Ciconia alba as exists between the

fossil and recent coracoids. It appears to agree in every essential

point of contour with the metacarpus of the White Stork.

Had I these two bones alone to deal with, I should have been

disposed to refer them to Ciconia ; but since the above-mentioned

leg-bones of Storks found in the AUier Miocene present generic

differences from Ciconia, it is more probable that the specimens

under consideration are likewise referable to an extinct genus,—the

generic variations in the form of the coracoid and metacarpus being

frequently less well marked than in the bones of the leg.
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Since the present specimens are so much larger than the corre-

sponding bones of Ciconia alba, it seems certain that they cannot be

referred to Pelargodes inagnus, which is of the approximate dimen-
sions of the latter. Compared, however, with the leg-bones of the

unnamed Stork from Allier, which agrees more nearly in size with

the larger Leptoptilus javanicus, and is provisionallj^ referred in the

Museum Catalogue to the genus Propelargus, the fossils under con-

sideration agree so well in relative size that there is every probability

that they belong to the same species. In the Museum Catalogue I

suggested that the Allier Propelargus might prove to be inseparable

from P. cayluxensis of the Phosphorites, on which grounds I re-

frained from assigning to it a separate designation. There is, however,

no proof of this specific identity ; many of the Mammals of the

Phosphorites being distinct from those of the Allier Miocene—

a

larger proportion being, indeed, identical with those of the Paris

Basin. Under these circumstances I propose provisionally to regard

the coracoid under consideration as the type of a new species to be

tentatively assigned to the genus Propelargus, with the title of

P. (?) edwardsi. Even if this should prove to be identical with

Milne-Edvvards's Argala arvernensis, my name will still stand. The
specimens here described are not only of interest from their unusually

fine state of preservation, but also as proving the existence at a period

as early as the Lower Miocene of a Stork of the dimensions of the

smaller species of Leptoptilus, and evidently very closely allied to

genera still existing.

3. On a new Species of Moa. By R. LydekkeRj B.A.

[Eeceived August 13, 1891.]

(Plate XXXVIII.)

The large number of more or less well-defined species of Moas
already recorded from the superficial deposits of New Zealand ' might

have been supposed to have included all the members of that group

which existed in those islands during the later geological epochs.

Among a collection of Moa-bones recently purchased by the Hon.

L. W. Kothschild I have, however, jbund an associated series of

specimens clearly indicating an undescribed species, although one

which, in my opinion, should be referred to a genus already estab-

lished. By the courtesy of their owner I am enabled to bring these

specimens under the notice of the Society ; and I am especially glad

to do this, since nearly all the known species of the group have been

first described in its publications.

The specimens in question comprise the right femur and the two

tibio-tarsi and tarso-metatarsi. They are all much weathered, and

^ In the ' Cat. Foss. Birds Brit. Mus.' (1891) 18 named species of Dinorni-

thidm are provisionally recognized, while four unnamed forms may indicate as

many additional species.

Proc. Zool. Soc— 1891, No. XXXIII. 33
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have their ridges and extremities abraded, apparently indicating that

they have lain exposed for a long period to the action of the weather

on the surface of the ground. Unfortunately, there is no record of

the locality where the specimens were obtained. There are, indeed,

other bones in the collection belonging to the typical species of the

genus Pachyornis, which is known only from the South Island, but

since they are in a different mineralogical condition, and evidently

from another locaUty, no inference can be drawn from them as to

the present specimens. As there are many specimens in the British

Museum from the North Island (and none from the South) in the

same condition as the latter, it appears probable that these specimens

may be also from the North Island.

The proportions of the tibio-tarsus and tarso-metatarsus show

that the affinities of this Moa are with the genera Anomalopteryx,

Emeus, and Pachyornis, and that it is quite distinct from Dinof-iiis,

in which the tarso-metatarsus is long and slender, and the tibio-

tarsus is long and straight. The tibio-tarsus (Plate XXXVIII,

figs. 2, 2 a) has a length of 22 inches and a distal width of 2-9

inches. These dimensions are alone sufficient to distinguish this

specimen from the corresponding bone of all the species of Anoma-

lopteryx and Emeus. Thus in Emeus crassus, which is the largest

representative of either of those genera, the tibio-tarsus has a length

of 20-4 inclies and a distal width of 3-3 inches. The present tibio-

tarsus is, however, at once distinguished from the corresponding

bone of all the species of both those genera (witii the exception of

the small Anomalopteryx [?] geranoides, which probably indicates a

distinct genus) by the outward curvature of the shaft and the

marked inflection of its distal extremity.

In these respects the tibio-tarsus before us resembles the corre-

sponding bone of the type species of the genus Pachyornis, from

which it is, however, readily distinguished by its more slender

proportions. Thus in the typical P. elephantopus the tibio-tarsus

has a length of 24 inches, with a distal width of 4-2 inches ;
while

in an unnamed form ^ which not improbably indicates a distinct

species the two dimensions are 20 inches and 3-5 inches. These

measurements indicate conclusively that the present tibio-tarsus (in

which, as I have said, these dimensions are 22 inches and 2'9 inches)

cannot be referred either to P. elephantopus or to the unnamed

species. A comparison of the individual specimens would render

this still more apparent, the present tibio-tarsus being a slender

bone recalling the straight tibio-tarsus of Dinornis, while the

corresponding bone of these species of Pachyornis is remarkable fur

its extremely stout and robust proportions.

We now come to the question whether the Moa represented by

this slender type of inflected tibio-tarsus can be inclnded in the

genus Pachyornis ; but before deciding this we must examine the

other bones.

Firstly, with regard to the tarso-metatarsus, which is represented

in Plate XXXVIII. fig. 3. Unfortunately the extremities of this

1 Cat. Foss. Birds Brit. Mus. ^d. 318.
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bone are so abraded that nothing can be gathered as to the contour
of the trochlese. Approximately, it has a length of 8*5 inches and
a width at the middle of the shaft of 2" 1 inches, while it measures
about 5 inches across the distal trochleae. In the tarso-metatarsus

of Pachijornis elephantopus the corresponding dimensions are 9 '4,

2"55, and 5*5 inches. The present specimen is therefore of a

somewhat more slender type than the latter, but when complete

appears to have had the distal trochlete somewhat more expanded in

comparison with the shaft and proximal extremity. There does not

appear, however, to be any well-marked character by which it can be

generically separated from PacJviornis. Compared with the typical

species of that genus, somewhat more important differences are shown
by the femur, of which the ventral aspect is represented in Plate

XXXVIII. fig. 1. It may be observed that the femora oi Dinornis

maxlmus and Pachyornis elephantopus are contrasted in the Cat.

Foss. Birds Brit. Mus. p. 223, fig. 57 ^ ; the former being charac-

terized by its great length and slenderness and the small size of the

popliteal depression, while the latter is distinguished by its shortness

and stoutness and the large size of its popliteal depression, which

communicates with the inner surface of the shaft by a more distinct

channel, as well as by other features noticed in the work cited. Now
the femur of the present bird, wliile agreeing with that of Pachyornis

elephantopus in the contour and dimensions of the popliteal depression

and in the form of the linea aspera, somewhat approximates in its

general proportions to the corresponding bone of Dinornis, as is

shown by the following dimensions :^

Binornis New Bachyomis
maximus. species. elephantopus.

Total length of femur 15-6 10-6 12-5 in.

Distal width of femur 6-9 4*9 6*5 in.

The present type of femur is in fact more like the corresponding

bone of Anomalopieryx and Emeus. On the other hand, the femur

which I have provisionally referred " to Pachyornis immanis has pro-

portions much more like those of the present specimen, having a

length of 14'4 and a distal width of 6-1 inches. This type of femur

seems, indeed, to make it impossible to separate generically the

present form from Pachyornis, to which genus I propose to refer it

provisionally under the name P. rothschildi.

In the work cited (p. 318) I have stated that the genus Pachyornis

approaches Anomalopieryx, so far as cranial characters are concerned,

much more nearly than it does to Emeus, and the present species

serves to approximate Pachyornis in regard to slenderness of limb to

the same genus, although the inflection of the lower end of the tibio-

tarsus remains as well marked as in the type species. In the ' Cata-

logue' I had very great hesitation in referring the limb-bones

mentioned under the name of Anomalopieryx (?) geranoides to the

^ In the description of this figure tlie scale is given as f instead of ^.
' Op. cit. p. 344.

33*
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genus under whicli they are placed, since they exhibit the same

inflection of the lower end of the tibio-tarsus characteristic oi Pachy-

ornis, and the present species now induces me to regard these

specimens as probably indicating a very small form of Pachyornis.

As mentioned above, the typical species of that genus, like P. im-

7nanis, is known only from the South Island ; but since most of the

bones described as A. (?) geranoides were obtained from the North

Island, while there is a presumption that the remains of the present

form may likewise have come from there, it looks as though it was

in the North Island that the typical species of Anomalopteryx and

Pachyornis were differentiated from a common ancestor.

EXPLANATION OP PLATE XXXVni.

Bones of Pachyornis rothschildi ; from the superficial deposits of New Zealand.

? nat. size.

Kg. 1. Back view of right femur.

2, 2 a. Front and back view of left tibio-tarsus.

3. Front view of left tarso-nietatarsus.

4. Descriptioii of a remarkable Fish from Mauritius^ be-

longing to the Genus Scorpcena. By Dr. A. Gunther,

V.P.Z.S.

[Eeceived August 16, 1891.]

(Plate XXXIX.)

The subject of the following description formed part of a small

consignment received from M. Bobillard, of Port Louis, Mauritius.

It differs very markedly in general appearance from typical Scorpance,

but, in my opinion, too much weight should not be laid upon
modifications of form in fishes which so readily adapt their outward
appearance to their surroundings. The fish when at rest on the

bottom must closely resemble a stone on which seaweed has begun
to grow. It may be named

ScoRP^NA FRONDOSA. (Plate XXXIX.)

D. 11.
I

i A. f. P. 16. C. 16.

The head and body are much elevated and compressed, the depth
being nearly one half of the total length without caudal fin ; the

small eyes are directed sidewards, but occupy a prominent position

on the upper profile of the head, and are separated from each other

by a deep concavity the width of which equals the diameter of the

orbit. The upper profile of the nape as well as that of the snout is

deeply concave, the latter being compressed into a sharpish ridge.

The cheeks are hollowed out, the cavity being bordered below by the

prseorbital bone. A bony crest on each side of the occiput.

Themouth is wide, slightly oblique, the maxillary extending beyond
the vertical from the front margin of the orbit. Jaws armed with a
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band of villiform teeth ; a similar angular band on the vomer ; no
palatine teeth.

The dorsal fin commences on the foremost and highest part of the

nape, and is composed of two portions which are connected at the

base by a very low membrane. Both portions are very high. Of the

spines the third and fourth are the longest, not quite one third of tlie

total length without caudal ; the longest rays are somewhat shorter.

Anal fin about as deep as the soft dorsal. Caudal fin as long as the

longest dorsal spine. Pectoral fin very large and broad, the seven
lower rays being particularly stout and simple.

The body is covered with very small and indistinctly ctenoid scales

;

head and fins entirely naked. Nearly every part of the fish is

covered with long fleshy tentacles, simple or fringed at the end ; they
are most numerous on the spinous dorsal and on the pectoral fins,

but very few in number on the soft vertical fins. The largest are

on the jaws, on the top of the orbital edge, along the prseopercular

margin, and along the lateral line. The eye itself is surrounded by a

ring of small tentacles.

Ground-colour brownish, marbled with irregular round, greyish,

brown-edged spots ; a pure white round spot on the cheek, on the

base of the pectoral fin, on the back of the peduncle of the tail, and
on the end of the lateral line. A pair of oval black ocelli between
the sixth, seventh, and eighth dorsal rays.

The total length of this fish is seven and a third inches.

5, On the Occurrence of a rare Fish {Lophotes cepedianus)

at the Cape of Good Hope. By R. Trimen, F.Z.S.

[Eeceived Jwly 21, 1891.]

Specimens of Lophotes appear to be still of such rare occurrence

that it may be of interest to record the capture of an example of

L. cepedianus in False Bay on the 6th June, 1891.

This example was found on the sea-shore at a spot named Blue

Dunes, about 5 miles east of Muizenberg, by some men in the

employ of Mr. J. Hirscb, who has presented the fish to the South-

African Museum. Mr. Hirsch was informed that it was alive when
discovered ; and its fresh condition when I received it at 1 o'clock

(several hours after it was taken) lent much probability to this

statement. The only injuries the specimen had sustained were the

loss of the greater part of the caudal fin, and the fracture of some of

the rays of the dorsal fin, including the long and strong first ray, but

in the last-named the part snapped off (about two thirds of the total

length) had been saved by the donor.

The specimen agrees very well with the figures given in Cuvier and
Valenciennes' s 'Hist. Nat. des Poissons ' (pi. 301), and in the Atlas

of the great illustrated edition of the ' Regne Animal' (Poissons,

pi. 70), with the exception that there are no traces of the numerous
rounded paler spots. This may perhaps be indicative of the
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immature fish, as the specimen now under notice is not more than

three feet in length. It is also to be noted that the pectoral fins

are silvery, and the anal and broken caudal fins silvery tinged with

red ; that the first ray of the dorsal fin, apparently complete, is

acutely pointed, 5i inches in length, and but very slightly curved

backward ; and that the pupil of the eye is not round but oval

longitudinally, as shown in the figures oi L. fishi, Gthr. (Proc. Zool.

Soc. 1890, pis. xix., sx.), but with a slight downward inclination

anteriorly. The minute ventral fins are distinctly five-rayed. The
depth of the body not far from the head is five inches and three-

quarters, but its stoutest part in the same place, along the dorsal line,

is rather less than half an inch in thickness.

Dr. Giinther {loc. cit. p. 245) suggests that L. capellei, Schleg.,

and L. cristatus, Johns., may possibly be conspecific with L. cepedi-

anus, and in that case the latter would be recorded as having

occurred in the Mediterranean, off Madeira, and in the Japanese

Sea ; while its discovery now at the Cape of Good Hope will supply

a further proof of its wide oceanic range. It is interesting to find

both the type species of Lophotes and the very distinct L. Jiski

turning up in the same Bay within two years of each other.

South-African Museum, Cape Town,
30th June, 1891.

6. On a Specimen of Pleurotomaria from Tobago, West

Indies. By R. J. Lechmere Guppy, C.M.Z.S.

[Eeeeived October 28, 1891.]

Among some shells placed in the Tobago Court at the Trinidad

and Tobago Exhibition of 1890, my attention was soon drawn to a

fine specimen of Pleurotomaria. On inquiry I found that the shell

was the property of a gentleman of Tobago, off which island it had

been obtained. The original owner having died, I was unable to

obtain complete particulars respecting the acquisition of the shell,

which after some negotiation became my property.

In an interesting paper by Henry ^Voodward, published in the
' Geological Magazine' for 1885, some particulars are given respect-

ing the fossil and recent species of the genus, of which 1 avail myself.

According to this author the number of fossil (extinct) species of

Pleurotomaria is 1156, of which 226 are British. The genus was

supposed to be entirely extinct until 1855, when the first living

example was found by M. Beau off Mariegalante. This was described

by Fischer and Bernardi in the ' Journal de Conchyliologie ' for

1856 (p. 160, pi. V.) as PI. quoyana. This specimen, 45 milH-

metres in height, was in 18/3 purchased by Miss de Burgh, of

London, for =£25—a sum, as stated by the editors of the ' Journal de

Conchyliologie,' rather below than above the real value of so rare a

shell, of which, as stated by Woodward, only three examples are

known up to the present time.
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The next discovery of Pleurotomaria was in 1861, when a single

imperfect sjtecimen of another species came to light. This was
described as PI. adansoniana in the ' Journal de Conchyliologie ' for

that year (p. 163, pi. v.). This example was 80 millimetres in
width and 74 in height. Another more perfect specimeii of this

species was taken near Guadelupe, and described in Journ. de Couch.
1882, p. 12, pi. i. This one was 85 millimetres in height and 91
in diameter.

It is to this species that the Tobngo shell is to be referred. Besides
the two examples named above, three others are known.
Two other living species of Pleurotomaria have been described

—

namely, PL leyrichi in 1877 and PI. rumphii in 1879. The former
was found in Japanese waters, and of it four examples are known.
The latter is stated to be from the Moluccas, and only a single speci-

men is known. Consequently, according to the enumeration given
in Woodward's paper, there were up to the present time thirteen

specimens of recent Pleurotomaria in existence, belonging to four
species. The Tobago specimen is therefore the sixth of the species

and the fourteenth of the genus known as recent.

The dimensions of PI. quojaiia and PI. adansoniana have already
been given: those of the other two species are indicated below :

—

Height. Diameter.
PI. rumphii 170 mm. 190 mm.
PL beyrichi 82 „ 83 „

The dimensions of the present specimen of PL adansoniana are as
follows:—Total height 150 mm.; greatest diameter 1(J0 mm.; height
of aperture 50 mm. ; width of umbilicus 30 nun. j lengtii of fissure

220 mm.; width of hssure 5 mm. This, therefore, is the second in size

of the specimens of recent Pleitrotomaria in existence, being, in fact,

very nearly as large as the unique specimen ofPL rumphii, and leaving

all the other known examples of the genus a long way behind. The
coloration consists of a number of flames or irregular more or less

zigzag spots of flesh-red passing into orange, arranged on a ground
of very pale flesh tint. The apex is finely pointed, yellow, and
almost smooth, ^yhe^ viewed through the funnel-shaped umbilicus
and held to the light, it appears almost transparent. The supra-
median fissure occupies the larger half of the contour of the shell.

The characters generally correspond very closely with those given
in the ' Journal de Conchyliologie,' 1882, p. 12. The colour of our
specimen would appear, if we may judge by the figures, to be paler

than the previous examples. It is in almost perfect condition, and
looks as if when found it had had the soft parts in place. It is

merely slightly house-worn, as an article which had been kept as a
drawing-room ornament for several years would be.

As has been noticed, the habitat of Pleurotomaria is in deep water
on rocky bottoms. Consequently it is probable that recent shells of
this genus will always be rare ; for not only is it difiicult to procure
shells living in such conditions, but the conditions themselves are of
very restricted occurrence.
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November 17, 1891.

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of Octoher 1891 :

—

The registered additions to the Society's Menagerie during the

month of Octoher were 1 20 in number. Of these 85 were acquired

by presentation, 12 by purchase, 10 on deposit, 12 by birth, and

1 by exchange. The total number of departures during the same

period, bv death and removals, was 83.

The most noticeable additions during the month were :—
A young BufFon's Skua (Stercorarias parasiticus), captured near

Christchurch, Hampshire, and presented by Mr. E. Hart, F.Z.S.

This species is new to our list.

A Land-Crab {Geocarcinus ruricola) from the Island of Fernando

de Noronha, brought home and presented by Mr. D. Wilson-

Barker, F.Z.S.

A letter was read from Dr. G. Martorelli, Secretary of the Italian

Society of Natural Sciences, Milan, enclosing a coloured drawing of

•both sexes of a hybrid Duck, bred in the public garden of Milan,

between a male Branta riifina and a female Anas boschas two

years ago. Six young ones were hatched, 3 male and 3 female.

A communication was read from Mr. H. Nevill, F.Z.S., urging

the importance of founding an experimental Zoological Station in

the Trojjics, and advocating the claims of Trincomalee in Ceylon for

such an Institution.

The following papers were read :

—

1, Descriptions of new Species of Shells from New South

Wales, New Guinea, the Caroline and Solomon Islands.

By Edgar A. Smith, F.Z.S.

[Eeceived October 6, 1891.]

(Plate XL.)

The following species are based upon specimens which form part

of a very valuable donation of shells from various localities, pre-

sented to the British Museum by Mr. John Brazier of Sydney, by

whom the National Collection has over and over again been enriched

with very many new and interesting forms of Mollusca and other

branches of Zoology.

Most of the specimens have been collected by Mr. Brazier

himself, and consequently are accompanied by precise information

respecting their localities.
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CoNus iNNOTABiLis. (Plate XL. fig. 1.)

Testa parva, albida, Jlammulis longiitidinalihus irregularihus

fuscis vel rufescentibus picta, transversiin angusfe sulcata,

sulcis longitudinaliter striatis, suhpunctatis, q^uam interstitiis

planis longe angustiorihus ; spira hreviter conica rufo macu-
lata ; anfractus decUves, plant, sulcis spiralibus tribus

sculpti, sutura subcanaliculata sejuncti, ultimus superne

obtuse angulatus, infra angulum latcribus levissime convexis,

aidice suhconstrictus ; apertura angusta, sordide albida vel

pallidefuscescens.

Longit. IS viillim., dia7n. 10.

Hab. Rocky Point, four miles north of Richmond River, N. S.

Wales ; also Port Stephens near Sydney {Brazier).

This is an insignificant-looking species without any very marked
features. The coloration is indefinite, ijut tiie spiral sculpture is

well-marked. The sulci are scarcely half as wide as the spaces

between them, which are flattened, and about twenty-four in

number on the body-whorl.

MiTROMORPHA BRAZiERi. (Plate XL. fig. 2.)

Tesla ovato-fusiformis, spiraliter tenui-striata, lineis incre-

menti sculpta, pallide fuscescens, lineis tiansversis albo et

rufo articulatis indistinctis, picta ; anfractus 5, suprcmi duo
{nucleus) magni, globosi, Iceves, nitidi, cornei, cceteri con-
vexiusculi, sutura distincta leviter obliqua sejuncti, ultimus

elongatus, antice parum contractus ; apertura elongata, intus

pallide fuscescens, antice late canaliculata, longit. totius g
superans ; labrum tenue ; columella superne leviter concava,

infra oblique torta, callo tenui nitente induta.

Longit. 6| millitn., diam. .3; apertura 83 longa, Ij lata.

Hab. Oft' Green Point, Watson Bay, Port Jackson, in 8 fathoms,

on a bottom of broken shells, slnd, and small stones {Brazier).

From the large size of the nucleus of this shell it was thought

that ])ossibly it might be the young state of some largish species.

However, none were found with which it could be satisfactorily

identified. The most distinguishing feature is the broad open

anterior canal and the oblique lower portion of the columella.

I have placed it temporarily in the genus Mitromorpha, as it has

spiral sculpture, the anterior canal, and the general form of that

grouj) of Pleurotomidce. The operculum is unguiculate, and nearly

two thirds as long as the aperture.

LiTTORINA ACUTISPIRA. (Platc'XL. fig. 3.)

Testa parva, elongata, superne acuminata, saturate gnsea, infra
suturam et circa basim anfract. ultimi flavescens, undiqiie

rufo velfusco alboquepunctulata ; anfractus 7, leviter conveoci,

striis paucis spiralibus lineisque incrementi obliquis sculpti,

ultimus interdum infra suturam obsolete constrictus ; aper-

tura late jjyriformis, long it. totius i plerumque Jiaud csquans,

inl.us nigro-castanea, ad labium tenuiter luteomarginata, zona
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hasali lutea ornata ; columella late expansa, olliqua, nigres-

cens.

Loncjit. 7 milliin., diam. maj. 3g ; apertura 3 longa, 2\ lata.

Hah. Common in rock-pools at Green Point, Watson Bay, Port

Jackson, N. S. Wales ; also Parsley Bay, Port Jackson {Brazier).

Althons;li of small size, the specimens described are evidently

adult. Tlie species is remarkable for its produced acuminate spire,

the deep chestnut aperture bordered with a yellow outer lip, the

almost black colnmella, and the red and white punctate character

of the markings. This spotting is hardly visible to the naked eye,

and excepting under a lens the shell has a general dark slaty

appearance, yellowish at the suture and the base of the body-

whorl.

"LiTTORiNA iNFANs. (Plate XL. fig. 4?)

Testa minuta, ovaia, superne acuminata, ad apicem sape erosa,

nigrescens, circa basim zona pallida alho rufoiiv.e notata

ornata; anf/ actus 5, convexiusculi, striis incrementi tentiihus

sciilpti, ultimus ad medium suhangulatus ; apertura nigres-

cens, zona lasali pallida ornata, longit. totius | adwquans,

ovata, superne acuminata, antice effusa ; peristoma tenue,

marginihiis callo temii junctis, columellari expanso, nigro.

Longit. dh millim., diam. 2g ; afcrtura If longa, \\ lata.

Hah. Green Point, Watson Bay, Port Jackson. Found in rock-

pools washed by ordinary high tides {Brazier).

This minute species like the preceding also appears to be adult.

It is generally almost black, excepting the basal spotted zone, but

occasionally specimens occur which are also more or less tessellated

above.

Helix (Papuina) agnocheilus \ (Plate XL. fig. 5.)

Testa semiohtecte umhilicata, depresse turhinata, solidiuscula,

lineis incrementi oblique flexuosis conspicue lirato-striata,

siih epidermide Jlavo-olivacea iiitida albida, zonis plurihus

{inierdum ohsoletis) nigrescentilus cincta; spira late conoidea,

ad apicem fusco-nigrescentem haud acuminata ; anfractus 4g,

celeriter crescentes, convexi, infra suturam linea nigrescente

marginati, ultimus in medio acute rotundatus, antice valde

descendens ; apertura transversa, ohliqua, intus alha, lilacco-

fuscescens vel nigrescens callo tenui opalesccnte ohscurata

;

peristoma niveum, late expansum et ref.exum, marginihus

conniventihus, callo tenui junctis, columellari intus inferne

truncato, supra umbilicum late dilatato et refiexo.

Diam. maj. 4:2 millim., min. 33, alt. 34; apertura cum lahro

21i longa, 25 lata.

Hub. Douglas River, British New Guinea.

This species is remarkable for the broad snow-white lip, the

truncate columella, and the very strong thread-like lines of growth.

It is variable in colour, sometimes being conspicuously bauded or

^ ayvos, pure ; xelXos, lip.
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entirely without bands excepting that at the suture. The bands
do not extend quite to the outer lip, but stop short about 4 miUims.
from the margin. Tbree of the four specimens examined have a
shallow concentric depression or furrow around the middle of the
base of the body-whorl ; but this is not an essential characteristic,

as there is not the slightest trace of it in the fourth shell.

a. tomasinelliana of Tapparone-Canefri is very like this species
in many respects, but is different in form, being higher in propor-
tion to the width and v\ith a flatter base.

Placostylus guppyi. (Plate XL. fig. 6.)

Testa riinata, elongato-ovata, siiperne acuminata, solidiuscula,

riifescens, epidermide fusca, superne plus minus detrita,

induta, longitudinaliter rugose striata, interdum in anfractu
ultimo obsolete malleata ; anfract. 5-6, celeriter accrescentes,

siipremi tres planiusculi vel vLv convexi, penultimus con-
vexiusculns, ultimus magis convexxis, magnus, ohlongus, infra
suturam ohliquam suhmarginatus, leviter corrugato-plicatus ;

apertura inverse auriformis, longit. totius | superans, longe
intus pallide rufescens, lahrum versus saturatior ; peristoma
incrassatum, leviter expansum, rufescens, marginibus callo

tenui albido junctis, columellari in regione umbilici late

expanso, in apertura plicam alham validam formante

;

apertura tuberculo alba prominente supra iMcam columel-
larem armata.

Longit. 80 millim., diam. maj. 37 ; apertura intus 40 longa,

19 lata.

Sab. Solomon Islands.

Mr. Brazier does not know the particular island where this

species is found. He possesses only five specimens of it, and of
these he has most liberally placed two of the finest in the British

Museum.
The species does not compare closely with any other form. It is

rather ventricose, but less so than PI. eddystonensis ; but in other

respects it is quite different. The epidermis is of a rich brown
colour, here and there striped with a darker tint. The columellar

fold and the tubercle above are strongly develojied.

I have named this interesting species after Dr. H. B. Guppy,
who has considerably advanced our knowledge of the fauna of the

Solomon Islands.

Placostylus calus '. (Plate XL. fig. 7.)

Testa elongata, perforata, superne rufescens, in anfr. ultimo

pallidior, epidermide flavo-olivacea tenui induta, incrementi
lineis tenuibus striata, sub lente microscopice et irregulariter

transversim striata ; anfractus 6, celeriter crescentes, su-

premi parum convexi, ultimus elongatus, magnus, ])sroblique

descendens, ad sinistram peculiariter injlatus vel gibbws ;

^ From BaXos, beautiful.
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apertura elongata, inverse auriformis, longit. tofius f ad-

cequans, iniiis sordide alhida, lahrum versus fuscescens aut

rufescens, dente parietali alio vcilido munita ; plica columel-

laris valde prominens, alia ; lahrum expansum, suhrejlexum,

carneo-rufescens, marginihus callo tenui juTicfis, columellari

magis reflexo, umlilicum seynioitegente.

Longit. 78 millim., diam. maj. 33 ; apertura intus 44 longa,

1^\ lata.

Sab. Solomon Islands.

This species is about the size and general form of PI. macfarlandi

of Brazier, but differs in having the body-whorl a little longer in

proportion to the spire, and the aperture is also more elongate, and

the peristome is fleshy red and more expanded. It is more

elongated than P/. macgillivrayi, Pfeiffer, and has a less acuminate

spire, but it agrees with it in the character of the columellar fold

.ind the tubercle above it on the body-whorl.

PupiNA BRENCHLEYi. (Plate XL. figs. 8, 8 a.)

Testa pupiformis, pallide fulva, nitidissima ; anfract. 5^, con-

vexiusculi, celeriter crescentes, infra suturam tinea pellucida

anqusta marginati, tdtimus antice perohlique descendens, ad

lahrum subifo hrevissime ascendens, supra aperturam suh-

planulafus ; apertura fere circularis, longit. totius ^ paulo

superans ; lahrum pallidum, antice suheffusum ; incisura

cohimellaris angusta, parva ; dens parietalis acutus, lahro

sinu angusto sejunctus.

Longit. 7 millim., diam. 3i; apertura 2| longa, 2 lata.

Hub. Lugunor Island, Mortlock group of the Caroline Islands.

This species was found by ]\lr. Brazier in very great profusion in

thick dense bush near the sea-beach under old cocoanut husks,

leaves, and decayed wood on very wet or damp ground.

This species is very like P. (Registoma) complanata of Pease,

but differs in having the body-whorl a little flatter above the

aperture, the parietal tooth and notch are more distinct, and the

columellar slit is smaller and not so deep. Out of seventy speci-

mens examined, two have the parietal notch entirely filled up with

callus, and in others it is partially obliterated.

The name proposed by Mr. Brazier may be retained in remem-
brance of Mr. Julius Brenchley, whose liberality and kindly

disposition were greatly valued by many friends.

Omphalotropis CAROLiNENSis. (Plate XL. figs. 9, 9 a.)

Testa ovato-fusiformis. siiperne acuminata, anguste umbilicata,

pallida cornea vel rufescens, pilus minus opaco-albo lineata et

maculata ; anfractus 6, convexi, lineis inrrementi tenuibus

striisque spiralibus tenuissimis obsoletis sculpti, sutura sub-

profunda vix obliqua sejuncti, ultimus rotundaius, infra medium
plerumque hand maculatus, circa mnbilicum carina ohtusa

instructus ; spira conica, ad apicem subacuta ; apertura ovaia,

superne leviter acuminata, antice ad carinam subeffusa, longit.
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totius y adcequans ; peristoma tenue, marginihua callo tenui

junctis, exteriore simplice, columellari anguste reflexo.

Longit. 7 millim., diam. maj. 3§ ; apertura 3 longa, 2 lata.

Hub. Lugunor Island, Mortlock group of the Caroline Islands,

also at Iris Island of the Rouk group (^Brazier).

The reddish specimens, which are well marked with wavy lines

and blotches of opaque white, are extremely pretty. Some speci-

mens are almost entirely devoid of markings, being of a uniform

pale horn colour, and when this painting is present it is invariably

less conspicuous on the lower part of the body-whorl than above.

The spiral striae referred to in the preceding diagnosis are very

feeble and only noticeable under a powerful lens.

DoNAx BRAZiERi. (Plate XL. figs. 10, 10 a.)

Testa trigona, antice anguste rotundata, postice et superne angu-

lata, valde incequilateralis, albida vel grisea, umbones versus

interdum livida vel Hlacea, obsolete biradiata ; area valvarum

antica polita, radiutim tenuiter striata et prope unguium

posticum subacutum concentrice rugose striata, postica carina

circumscripta, radiatim tenuiter lirata, lirisque transversis

leviter Jlexuosis granose cancellata ; pagina interna polita,

margine inferiore {interdum quoque postico) crenulato, Hlaceo-

fusca, albida vel fuscescens, versus marginem pallida, radiatim

tenuiter substriata ; linea pallii profunde et late sinuata.

Longit. 13 millim., alt. 10, diam. 6.

Hab. Rocky Point, four miles north of Richmond River, New
South Wales.

Mr. Brazier observes respecting this species :
—" I have never

found this alive on any part of the coast, and suppose it to be a

very deep-water species, as it is met with only after gales."

It is remarkably triangular, and occasionally almost quite equi-

lateral. The posterior area of the valves is not glossy like the

anterior and much more strongly sculptured. This coarser sculp-

ture, however, just passes over the sharp angle which separates the

two areas. The colour is variable both externally and within ; but

usually it is pale, with an indication of two broad rays, one near

the angle and the other more towards the front. I have much
pleasure in associating this pretty species with the name of its

discoverer.

EXPLANATION OF PLATE XL,

Fig. 1. Conus innotahilis, p. 487.

2. Mitromorpha hrazieri, p. 487.

3. Littorina acutisirira, p. 487.

4. Littorina infans, p. 488.

5. Helix {Papuina) agnocheilus, p. 488.

6. Placostylus gitppyi, p. 489.

7. Placostylus caliis, p. 489.

8, 8 a. Piipina hrencMcyi, p. 490.

9, 9 a. Omphalotropis carolinensis, p. 490.

10, 10 a. Donax hrazieri, p. 491.
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2. On the Micro-Lepidoptera o£ tlie West Indies. By
the Rt. Hon. Lord Walsingham, M.A., LL.D., F.R.S.,&c.

[Received NoTember 17, 1891.]

(Plate XLI.)

This paper is founded upon a collection of Micro-Lepidoptera

made by Herbert H. Smith in the Island of St. Vincent, and placed

in my hands by Mr, E. DuCane Godman. In order to identify the

species it was necessary to study carefully all the descriptions of

West-Indian forms which might probably be found among them.

It is possible that some may yet have been overlooked, as they are

scattered through a mass of periodical publications in at least three

languages. Having so far made myself acquainted with the literature

of the subject, it seemed desirable to supply such information as

would facilitate a study of the geographical distribution, and with

this view a tabulated index to all the West-Indian species is included

in the paper. It has not been attempted to define or to follow any

already defined faunistic West-Indian region ; the term is used

simply in its geographical sense, and includes the whole range of

islands stretching from Yucatan to the coast of Venezuela. It

would be interesting in this connection to obtain a representative

collection from the peninsula of Florida and the adjacent

islands, approaching, as they do, so nearly to the northern coast

of Cuba, especially as the few species I have seen from that

locality are remarkable, not only for their beauty and distinctness,

hut also for their evident alliance with the genera, and almost

with the species, which have reached us from the mouth of the

Amazons and from the northern portion of Brazil. It will be

seen that, so far as our present knowledge extends, the Micro-Lepi-

doptera of these islands are somewhst highly specialized. Several

new genera are described and others are mentioned which have not

as yet been recognized elsewhere ; but it must not be presumed that

these will not ultimately be found to have a wider distribution. Had
we been dealing with the Rhopalocera, or with any of the larger and

more conspicuous Ileterocera, a tabulated Index would have shown

more nearly the true limitation of range in the different species ; for

these have been carefully collected and studied, and individual species

are far less likely to have been overlooked than those of obscure and

much neglected groups such as the Tortricidce, Tineidce, and Ptero-

phoridce. With the exception of three more or less cosmopolitan

species, one of which. Trichoptilus centetes, Meyrick, seems out of

place here (probably only because it has been described under other

names from different parts of the world), the whole of the known
West-Indian forms are decidedly American, ranging northward to

the Southern and Western portions of the United States, and south-

ward as far at least as Brazil ; the majority, however, certainly

belong to the truly Central-American fauna. I must acknowledge

my indebtedness to Dr. Staudinger for allowing me to see several of
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Zeller's types, and to ray friend Mr. Godman for placing this limited,

but interesting and valuable collection in my hands. Mr. Druce has

also kindly contributed several species from Dominica, and Mr. J.

H. Hart has also been good enough to collect for me ia Trinidad,

and Mr. T. D. A. Cockerell in Jamaica.

Pterophoridjs.

Agbistin^.

scoptonoma, z.

SCOPTONOMA tipuloides, sp. n.

AntenncB pale cinereous.

Palpi whitish ochreous, streaked along the sides with black.

Head brownisli above, with a dark brown triangle in front mar-
gined with whitish-ochreous lines passing from the base of the

antennse and meeting above the haustellum.

Thorax mottled with reddish brown, dark fuscous, and whitish

ochreous.

Fore wings brownish, with numerous angulated whitish streaks,

intermixed with dark fuscous streaks, lines, and shading ; an

oblique whitish line from the dorsal margin near the base ter-

minates on the median vein at almost one third of the wing-

length, this is preceded and followed by a few blackish scales,

and the space within it has a somewhat longitudinally-striated

appearance : from near the middle of the dorsal margin arises

a second whitish oblique streak, angulated backwards about the

middle of the wing, and thence again outwards along the median

vein ; throughout its length it is accompanied on its upper side by a

narrow black line which is continued beyond it, first towards the anal

angle and thence, after several deflexions, upwards to the apex and

costal margin ; this oblique double line forms the lower edge of two,

almost connected, angular transparent rosy-white patches, the first

extending from the submedian to the median vein, the second lying

above the median, decidedly triangular, its base upon the lower edge

of the cell, its apex reaching to the upper edge beyond the middle of

the wing ; the inner margins of these triangular patches being con-

tinuous, give them the appearance of one single oblique patch, but

the ground-colour of the wing is carried through them very narrowly

along the median vein ; a dark fuscous or blackish shade clearly

defines the inner and outer margins of the transparent patch, but

the space below it is more tinged with brown than the apical portion

of the wing beyond it, except along the costal and part of the apical

margin : at two thirds from the base is a short semi-transparent

streak dark-margined within, a little beyond which is a pale costal

spot dark-margined on both sides : beyond this small costal spot we
come to the other end of the black hne (already described as arising

from the dorsal margin before the middle in connexion with the pale

streak below it) ; tracing it therefore, in the opposite direction, we
find it arising at about one-sixth from the apex, running very obliquely
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outwards nearly to the depressed apex itself, thence back at a very

acute angle to a point opposite its origin, whence it is curved down-
wards and outwards towards the middle of the apical margin, with

which it runs parallel until again curved above the anal angle, whence
it can be traced to the triangular semi-transparent patch (up to which

its course has already been described) ; the black hue is margined

on both sides with whitish-ochreous lines above the middle of the

apical margin, and a short line of the same colour extends along the

upper half of the margin to the apex, there is also a short streak

above the anal angle ; cilia whitish, with much dai"k fuscous mottling,

especially at the apex, at the middle, and at the anal angle, but

with a dark line running throughout them near the base. The
markings to a great extent show through on the underside.

Hind wings semi-transparent, pale rosy aeneous ; the apex and

outer half of the dorsal margin banded with blackish, as is also the

costal margin : with three blackish spots, one below the middle of

the costal band, one below the middle of the wing, and one at the

abdominal angle (these are inconspicuous in specimens in less good

condition) ; a slender whitish line runs parallel with the dorsal

margin throughout the wing-length : cilia pale cinereous, with a dark

line running through their middle. The markings to a great extent

show through on the underside.

Abdomen whitish ochreous, mottled above with reddish brown
mixed with dark fuscous ; some slight lateral tufts along the segments

are also of this mixed colour.

Legs pale whitish ochreous, unspotted.

Exp. al. 24 niillim.

^a6. West Indies—Trinidad. (Port of Spain; 1 specimen received

from Mr. J. H. Hart.)

Type, (S Mus. Wlsm.
I have also two specimens of this species from the Zeller Collection

collected either by 13aron von Nolcken or Petersen ; but I have not

been able to trace whether they were taken in the West Indies,

Panama, or Colombia.

Pteeofromin^.

Trichoptiltjs, Wlsm.

Trichoptilus centetes, Meyr.

Trichoptilus centetes, Meyr. Tr. Ent. Soc. Loud. 1886, pp. 16, 17 :

1887, p. 266.

[l=Pterophorus oxydactylus, Wkr. Cat. Lp. Ins. B. M. xxx.

p. 944 (1864), Ceylon.]

New Guinea, Australia, (? Ceylon).

West Indies—St. Vincent (windward side, 3 specimens, Smith).

This species has apparently a wide distribution, and is very nearly

allied to Trichoptilus (Aciptilus) californicus, Wlsm., from Northern

California ; it has, however, darker hind wings and less white upon

the surface and cilia of the fore wings. Specimens from JNIesico and
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Arizona cannot be separated from T. centetes ; but from their slightly
paler colouring may perhaps be regarded as forming a connecting
link between the Northern and Southern forms.

Platyptilia, Hb.

Platyptilia pusillidactyla, Wkr.
Oxyptilus pusillidactylus, Wkr. Cat. Lp. Ins. B. M. xxx. p. 933

(1864).

N. syn.= Platyptilia tecnidion, Z. Hor. Soc. Ent. Ross. xiii.

pp. 468-9, pi. vi. fig. 162 (1877).
Imago. February {Z.).

West Indies—Jamaica {Wkr.), St. Thomas {Z.).

Platyptilia, sp., Snell.

Platyptilia, sp., Snell. Tijd. v. Ent. xxx. p. 66 (1887).

West Indies—Curai^ao (Snell.).

Stenoptilia, Hb.

StENOPTILIA ? PUMILIO, Z.

Mimeseoptilus pumilio, Z. Ver. z.-b. Ges. Wien, xxiii. p. 324
(1873).

United States.—Texas {Z.).

West Indies— St. Vincent (windward side, 2 specimens. Smith).

The slender erect palpi as well as the neuration appear to separate

this species from Mimeseoptilus, Wlgrn. {^= Stenoptilia, Hb.), the
genus in which it was placed by Zeller. The same form occurs in

other s|)ecies from South America ; but I prefer to study more
material before coming to a decision upon its generic value.

Alucita, L.

Alucita thom^, Z.

Leioptilus thotnce, Z. Hor. Soc. Ent. Ross. xiii. pp. 480-1, pi. vi.

fig. 170 (1877).

Imago. December {Z.).

West Indies—St. Thomas {Z.).

Alucita basalts, Mschl.

Oedematophorus basalis, Mschl. Ab. Senck. Nat. Ges.xv.pp. 345-6,
354 (1890),

West Indies—Portorico {Mschl.).

Alucita paleaceus, Z.

Leioptilus paleaceus, Z. Ver. z.-b. Wien, xxiii. pp. 326-7

(1873).

Pteropliorus paleaceus, Mschl. Ab, SencV Nat. Ge^ xv. pp. 346,

354 (1890),

United States.—Ohio {Z.), Texas {Z.).

West Indies—Portorico {Mschl.).

Proc. Zool. Soc— 1891, No. XXXIV. 34
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Alucita bipunctatus, Mschl.

Pterophonis bipunctatus, Mschl. Ab. Seiick. Nat. Ges. xv. pp. 346,

354 (1890).

West Indies—Portorico (Mschl.).

Alucita participatus, Mschl.

Pteropkorus participatus, Mschl. Ab. Senck. Nat. Ges. xv.

pp. 346, 354 (1890).

West Indies—Portorico (Mschl.).

Altjcita pr^tjstus, Mschl.

Pterophorus praeustus, Mschl. Ab. Senck. Nat. Ges. xv. pp. 346,

354 (1890).

West Indies—Portorico (Mschl.).

Pterophorus, Geofifr.

Pterophorus agraphodactylus, Wkr.

Pterophorus agraphodactylus, Wkr. Cat. Lp. Ins. B. M. xxx.

p. 941 (1864).

West Indies—San Domingo (Whr.).

Pterophorus aspilodactylus, Wkr.

Pterophorus aspilodactylus, Wkr. Cat. Lp. Ins. B. M. xxx.

pp. 941-42 (1864); Btl. P. Z. S. 1878, p. 495.

West Indies—Jamaica (Wkr.).

Pterophorus, sp., Mschl.

Aciptilia, sp., Mschl. Ab. Senck. Nat. Ges, xv. p. 346 (1890).

West Indies—Portorico (Mschl.).

Orneobin^.

Orneodes, Latr.

Orneodes eudactyla, F. & R.

Alucita eudactyla, F. & R. Reise Nov., Lp. pi. cxl. fig. 62 (1875) ;

Mschl. Ab. Senck. Nat. Ges. xv. pp. 3-16, 354 (1890).

Colombia, Brazil.

West Indies—Portorico (Mschl.).

Tortricid^.
tortricin^.

Apinoglossa, Mschl. & Saalm.

Apinoglossa comburana, Mschl.

Ajjinoc/iossa comburana, Mschl. Ab. Senck. Nat. Ges. xv. pp. 331,
354 (1890).

West Indies—Portorico (Mschl.).
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Cacoecia, Hb.

Caccecia jamaicana, Wkr.

Terasjamaicana, Wkr. Cat. Lp. Ins. B. M. xxviii. p. 291 (1863).

West Indies—Jamaica {Wkr.).

This species was wrongly included in Teras by Walker ; it should

be transferred to Caccecia, with which it agrees in structure.

TORTRIX, L.

ToRTRix ? effoetana, Mschl.

Tortrix effoetana, Mschl. Ab. Senck. Nat. Ges. xv. pp. 330, 3.04

(1890).

West Indies—Portorico {Mschl.).

Tortrix? insignitana, Mschl.

Tortrix insignitana, Mschl. Ab. Senck. Nat. Ges. xv. pp. 330-31,

354 (1890).

West Indies—Portorico {Mschl.).

These two species being described from females, it is impossible

to say whether they are rightly referred to the genus Tortrix.

Ptychamorbia, gen. n.

(7rrii^ = a fold ; Amorbia, nom. gen.)

Type, S 2 Tortrix exustana, Z. (Colombia). (Plate XLI.
fig. 1, a-f.)

(^exustana, Z., 2 =-colubrana, Z., cJ )

Antenna biciliate in the cJ , each ciliation formed of a group of

several hairs, and with the first 14 and the basal joint thickened

with a mat of scales above, somewhat lengthened at its abrupt ter-

mination ; 2 simple.

Palpi conical, densely clothed, apical joint moderate ;
projecting

more than the length of the head beyond it in the cS , twice the

length of the head in the 2 .

Head moderately smooth ; frontal scales projecting over the base

of the palpi.

Thorax smooth.

Fore wings elongate, quadrate ; costal margin arched before the

middle, S with a strong costal fold at the base ; apex rectangular,

apical margin slightly indented below the apex ; dorsal margin

slightly convex. Neuration: 2 12 veins; 7 and 8 with a long

common stem, enclosing the apex : rj 11 veins (7 and 8 coincident).

Sind wings with the costal margin excavate before the apex in

both sexes ; apex rounded ; apical and dorsal margins almost con-

tinuous, abdominal angle slightly dilated ; 2 with long hairs above

at the base. Neuration : 8 veins ; 3 and 4 from a point, 5 bent over

to near base of 4.

Legs moderately clothed.

34*
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This genus partal<es of the characters of Amorbia, Clem., and

Platynota, Clem., resembling the first in the different neuration of

the male and female, and the latter in the presence of a costal fold

in the male. It is also allied to Cerorrhineta, Z., which agrees with

Platynota in neuration, but differs in the structure of the antennae

and in the shape of the fold.

Zeller's type of Tortrix ((Etiectra) exustana ( $ ) is before me,

and it is unquestionably the female oi Tortrix colubrana, Z., of which

the type ( d ) is also in my collection. Both specimens are from

Colombia. The differences in the neuration apparently misled Zeller

in supposing them to be distinct, and caused him to refer them to

different genera.

Ptychamorbia catenana, sp. n.

AntenncB (?) with the basal joint somewhat enlarged, simple

;

dark reddish brown.

Palpi projecting more than the length of the head beyond it

;

second joint smooth, somewhat thickly clothed above ; apical joint

moderate, exposed : reddish brown.

Head and thorax reddish brown.

Fore wings (?) much arched at the base, straight beyond, apex

somewhat produced ; apical margin indented, not oblique ; anal angle

rounded. Neuration : 12 veins, 7 and 8 from a long common stem,

enclosing the apex. Tawny reddish-brown with a very ill-defined

basal patch, wider on the dorsal than on the costal margin ; an ill-

defined fasciaform shade commencing at one third from the base on

the costal margin runs obliquely outwards to the middle of the wing,

thence depressed to the dorsal margin scarcely beyond the middle ; on

this fascia are some obscure grey metallic spots ; the apical portion of

the wing is of the same darker shade as the fascia and contains two

curved lines of grey metallic spots, the first running parallel with the

central fascia from beyond the middle of the costa to the anal angle,

the second again parallel beyond it ; the space between these and

the apex is also studded with similar spots ; cilia pale ochreous,

with a tawy-brown line along their base. Underside unicolorous

shining brownish ochreous.

Hind wings much excised on the costal margin before the apex.

Neuration : 8 veins, 3 and 4 from a point, 5 bent over and nearly

touching the base of 4. Brownish ochreous, the apex shaded with

fuscous scales ; cilia shining pale ochreous, with a brownish shade

along their base. Underside unicolorous shining brownish ochreous.

Abdomen ochreous.

Legs ochreous ; hind tarsal joints shaded with fuscous.

Exp. al. 20-28 millim.

Hab. West Indies—St, Vincent (windward side, 2 specimens,

Smith).

Brazil—Espiritu Santo {Schmidt).

lypf, $ •

I have little doubt that the male of this species will be found to

possess but 1 1 veins in the fore wings, as in T. colubrana, Z. This
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difference in the neuration of the male and female has hitherto been
regarded as characteristic oi Amorbia, Clem., which, however, has no
costal fold in the male.

Platynota, Clem.

Platynota rostrana, Wkr.

Teras rostrana, Wkr. Cat. Lp. Ins. B. M. xxviii. p. 290 (1863).
= Teras restitutana, Wkr. Cat. Lp. Ins. B. M. xxviii. p. 292

(1863).

= Teras connexana, Wkr. Cat. Lp. Ins. B. M. xxviii. p. 293
(1863).

Platynota rostrana, Wlsm. 111. Typ. Lp. Het. B. M. iv. 5-6,

pi. Ixii. fig. 1 (1879) ; Fern. Tr. Am. Ent. Soc. x. no. 114, p. 22
(1882).

Larva. Leaves of orange. (U. S., Fern.)

United States—Florida {Fern.).

S. America—Venezuela {Wkr.), Brazil (Ega, Wkr.).
West Indies— San Domingo {Wkr.), St. Vincent (Kingstown and

windward side, 2 specimens. Smith).

These two specimens are in poor condition and the dark markings
are not distinctly outlined by lines of semi-raised scales as in the

type. They are also somewhat smaller ; but on the strength of such
material I cannot regard them as anything more than a local form.

Platynota repandana, Wkr.

Teras repandana, Wkr. Cat. Lp. Ins. B, M. xxviii. p. 292 (1863).

West Indies—San Domingo {Wkr.)
The type of this species is erroneously recorded by Walker as a

female, it is a male.

Ceratorrhineta.

{CEEOnitSINETA, Z.)

Type, c? $ Cerorrhineta calidana, Z. (Cuba). (Plate XLI.
fig. 2, a-e.)

Antenna, S , scaled and flattened beyond the basal joint, giving a

bulged appearance, beyond which they are merely pubescent
; $

simple.

Palpi, (S , thickly clothed; long, curved downwards, apical joint

short : $ very long (longer than in the d ), much curved down-
wards, closely clothed throughout.

Head thickly clothed, with a slight projecting tuft.

Thorax smooth.

Fore wings, S , elongate, oblong ; with a straight costal fold ex-

tending nearly to the apex : § with the costal margin arched,

especially towards the base : apical margin not oblique ; with raised

scales, as in Platynota, but these are not abundant. Neuration

( c? & $ ): 12 veins, 7 and 8 from a common stem, the fork enclosing

the apex.
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Hi7id wings ( d & ? ) with the costal margin not excised. Neura-

tion : 8 veins, 3 aud 4 from a point, 5 slightly bent towards origin of

3 and 4, 6 and 7 approximate at origin.

Legs moderate, smooth.

Ceratorrhineta calidana, Z.

Cerorrhineta calidana, Z., Hor. Soc. Ent. Ross. xiii. pp. 116-7

(1877).

West Indies—Cuba {Z.).

I am indebted to Dr. Staudinger for the opportunity of examining

the types of this species.

GoncbyzijDinje.

CONCHYLIS, Tr.

CONCHYLIS LACTEIPALPIS, Sp. n.

AntenncE luteous.

Palpi short, widened at the apex of the second joint with short

appressed scales ; apical joint short, distinct ; cream-white.

Head creamy-white.

Thorax ferruginous, tending to pale ochreous posteriorly.

Fore wings mottled with dark chestnut-brown and bright ferru-

ginous, the intermediate spaces whitish ochreous, apex and cilia

whitish ochreous ; basal patch rich ferruginous, somewhat angu-

lated at its outer edge beyond the fold ; a patch of dark chestnut-

brown adjacent to it crosses the fold and extends, more or less

interruptedly along the dorsal margin and fold to the lower angle

of the cell ; a rich ferruginous costal patch about the middle tapers

obliquely outwards, and is separated from tlie other patches of

chestnut scales beneath it by a rather shining leaden-grey streak
;

a rich ferruginous band crosses the wing obliquely before the apex,

its inner edge nearly straight, its outer edge slightly angulated

below its middle, this band commences on the costal margin at

about one fifth from the apex, its lower edge reaching to about the

middle of the apical margin ; the space preceding it is mottled with

rich ferruginous interspersed with leaden-grey scales on a cream-

white ground ; apex and cilia whitish ochreous.

Hind wings grey, with cilia of the same colour.

Abdomen grey ; underside shining creamy-white.

Legs cream-white.

Exp. al. 8-10 millim.

Hab. West Indies—St. Vincent (windward side, 3 specimens,

Smith).

Type, d.

CONCHYLIS PROLECTANA, Mschl.

Cochylis prolectana, Mschl. Ah. Senck. Nat. Ges. xv. pp. 332,
354 (1890).

West Indies—Portorico {Mschl.).
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CONCHYLIS TECTONICA, Mschl.

Cochylis tectonica, Msclil. Ab. Senck. Nat. Ges. xv. pp. 332-3,
354 (1890).

West Indies—Portorico (Mschl.).

CONCHYLIS VICINITANA, Alschl.

Cochjlis vicinitana, Mschl. Ab. Senck. Nat. Ges. xv. pp. 333,

354(1890).
West Indies—Portorico (Mschl.).

CONCHYLIS BUNTEANA, Robs.

Conchylis bunteana, Robs. Tr. Am. Ent. Soc. ii. p. 288, pi. viii.

fig. 86 (1869) ; Fern, Tr, Am. Eut. Soc. x. no. 144, p. 26 (1882).

United States—Pennsylvania (Robs.).

West Indies—St. Vincent (1 specimen, Smith).

A single specimen, probably referable to this species, is not in

sufficiently good condition to be determined with certainty. The
type has a slightly rosy tint, which is apparently wanting in this

specimen (perhaps owing to its condition), but I should certainly

regard it as a small variety of the same species.

Conchylis, sp. ? (near angulatana, Robs.).

West Indies—St. Vincent (windvraid side, 1 specimen, Smith).

Another species of this genus, somewhat smaller than angulatana,

Robs. [Tr. Am. Ent. Soc. ii. p. 286, pi. viii. fig. 81 (1869)], from

the United States, but presenting the same general character of

markings, is also not in condition to be usefully described.

Conchylis, sp. ?

West Indies—St. Vincent (windward side, 1 specimen. Smith).

This specimen is in too poor condition to be determined.

GsAPSOLITHIN^.

Bactra, Stph.

Bactra lanceolana, Hb.

Tortrix lanceolana, Hb. Tortr. fig. 80 (1800).

Aphelia lanceolana, Stgr. & Wk. Cat. Lp. Eur. (ii.) no. 1006,

p. 251 (1871).

Bactra lanceolana, Fern. Tr. Am. Ent. Soc. x. no. 163, pp. 28-9

(1882).

Europe, Africa, Asia, Australia, New Zealand, United States.

West Indies—St. Vincent (windward side, 4 specimens. Smith).

Episimus, gen. n.

(e7r/(77jLto$= somewhat short-nosed.)

Type, 6 Carpocapsa transferrana, Wkr. (Brazil). (Plate XLI.

fig. 3, a, b.)

Antennce with the basal joint slightly enlarged, very slightly

ciliate, scarcely more than half as long as the fore wings.
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Palpi short, moderately clothed ; apical joint exposed, scarcely

projecting beyond the face.

Head very wide, flattened to the thorax, the face between the

eyes much flattened, moderately rough-scaled above.

Tliorax smooth.

Fore wivffs elongate, costal margin almost straight, e? without a

costal fold, apical margin very slightly concave, anal angle rounded.

Neuration : 12 veins, all separate ; 3 much bent up towards 4 on the

outer margin.

Hind wings rather triangular, apex somewhat acute, dorsal mar-
gin slightly and evenly rounded. Neuration : 8 veins ; 3 and 4 from
a point, 5 bent over towards origin of 4.

Apparently allied to Cacocharis, Wlsm., but without a thoracic

tuft. Veins 3 and 4 of the hind wings are as in the group of

genera allied to Penthina, Tr., but the neuration of the fore wings

approaches more nearly that of the Pcedisca group.

Episimus transferrana, Wkr.

Carpocapsa transferrana, Wkr. Cat. Lp. Ins. B. M. xxviii. p. 398
(1863),

South America—Brazil (Ega, Wkr.).

Var. viNCENTANA (an sp. n. ?).

West Indies—St. Vincent (1 specimen, Smith).

With a single specimen before me, in very poor condition, I

should not venture to describe it as a distinct species. It is ob-

viously very similar to Walker's type from Ega ; the chalybeous

black top of the head is a strong distinguishing character, and the

markings on the wings are approximately in the same position.

Walker describes the darker shades as the ground-colour of the

wing, whereas the paler colouring actually predominates (more so in

this variety than in the type) ; moreover they have scarcely a trace

of fawn-colour, and would be more accurately described as creamy-
white. The slender leaden cross-streaks which occur in the type

are wanting in this specimen, but the transverse linear arrangement
of the scales is precisely the same, and if some of the grey streaklets

which compose the medio-costal patch were prolonged in the direc-

tion of the dorsal margin they would exactly correspond to these

lines, which Walker omits to mention in his description. I cannot

venture to regard this specimen as distinct from E. transferrana, but
it is probably a local variety.

Exp. al. 14 millim.

Type, 6.

Episimtjs augmentana, Z.

Grapholitlia {Hedya) au(/me7itana, Z. Hor. Soc. Ent. Ross. xiii.

pp. 162-3 (1877).
West Indies—Cuba (Z.).

I am indebted to Dr. Staudinger for the opportunity of examining
the type of this species.
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Cacocharis, gen. n.

((.ak-oj^apis =ill-omened.)

Type, S 2 Cacocharis albimaeula, Wlsm. (Plate XLI. fig. 4,

a, b.)

AntenncB not more than half the length of the fore wings, simple

in both sexes.

Palpi placed rather wide apart, short, projecting but little beyond

the head ; second joint somewhat dilated at the apex above and

beneath ; apical joint short, distinct.

Head moderately crested above.

Thorax with a strong erect crest posteriorly.

Fore winrjs rather ovate, costal margin slightly arched, S without

a costal fold, apex obtuse, apical margin not indented nor obhque,

anal angle rounded. Neuration : 12 veins, all separate; 3 bent up

towards 4 on the apical margin ; 6 slightly bent down towards 5.

Hind icings trapezoidal, apex rounded, somewhat bulged between

the apical and dorsal margins. Neuration : 8 veins ; 3 straight, 4

from the same point as 3, bent upwards towards 5 on its basal half;

5 closely approximate to 4 at the base.

Legs with the hind tibiae stout, somewhat clothed.

This genus is intermediate between Pcedisca, Tr., and Penthina,

Tr., approaching the latter in the possession of a thoracic tuft and
in having veins 3 and 4 of the hind wings from a point ; in all

other respects it belongs to the group of Pcedisca, but is without a

costal fold.

Cacocharis albimacula, sp. n.

AntenncB and palpi reddish brown.

Bead reddish brown.

Thorax reddish brown, with a conspicuous bright chestnut tuft

posteriorly, preceded and followed by some whitish scales.

Fore wings rich chestnut-brown, with a conspicuous white costal

patch about the middle of the wing, containing two or three minute

black streaklets on the extreme costal margin ; mottled with fuscous

and purplish-grey patches ; the white costal patch is preceded and

followed by a fuscous tinge ; a brownish patch lies on the outer half

of the fold, and a blackish patch of somewhat raised scales near the

base of the dorsal margin is surrounded by purplish grey ; about

the outer end of the brown patch is another space of purplish grey,

and between this and the apical margin another transverse patch of

the same colour, somewhat paler ; one or two very faint pale oblique

streaklets, from the costa before the apex, are joined to a slender

pale line along ihe margin at the base of the cilia, which, however,

does not reach the anal angle ; cilia brown, tipped with fuscous.

Hind wings fuscous, with an iridescent tinge ; cilia fuscous.

Abdomen fuscous.

Legs pale greyish cinereous ; hind tarsal joints spotted with

fuscous.

Exp. al. 14 millim.
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Hab. West Indies—St. Vincent (1 specimen, Smith).

Type, 2 .

Having only a single 2 of this species from St. Vincent I. have

used a S from Brazil in drawing up the generic description.

Phoxopteris, Tr.

Phoxopteris virididorsana, Mschl.

Phoxopteryx virididorsana, Mschl. Ab. Senck. Nat. Ges. xv.

pp. 334, 354 (1890).

West Indies—Portorico (Mschl.).

Grapholitha, H.-S.

Grapholitha livens, sp. n.

[Read missing.]

Thorax slaty grey.

Fore wings deep brownish fuscous, mottled with curved bands and
spots of slaty-grey ; the basal half of the wing is entirely occupied

by transverse bands of this colour, separated from each other by
slender lines of the dark ground-colour, of which one is longitudinal

from the base, reaching but a short way into the wing ; one above

it, also short, is oblique from the costa ; and one below it from the

dorsal margin, somewhat wider, pointed obliquely outwards ; the

outer edge of the mottled basal patch is curved outwardly, reaching

much farther along the dorsal than on the costal margin, where it

does not attain to the middle of the wing ; about the middle of the

wing is an outwardly oblique costal streak of slaty-grey, curved at

its lower end and more or less blended with a shorter streak beyond
it ; between this pair of streaks and the apex of the wing are three

other similar streaks, the first running obliquely outwards from the

costa to the upper third of the apical margin, where it meets a

shorter and less oblique subapical streak ; between these two is a

third very short streaklet on the extreme costal margin ; all these

five streaks are touched with whitish scales, and some are also

visible on the extreme costal edge of the basal patch ; above the

anal angle is an irregular, somewhat ocelloid, spot formed of two
curved slaty-grey streaks ; throughout the wings these slaty-grey

bands are somewhat shining in contrast with the dull ground-colour

;

cilia dark slaty-grey. Underside unicolorous brownish fuscous, with
five small whitish costal spots.

Hind wings brown ; cilia pale grey.

Abdomen brownish.

Legs pale greyish ; hind tarsal joints spotted alternately with
greyish white and fuscous.

Exp. al. 12 millim.

Hab, West Indies—St. Vincent (1 specimen. Smith).

Type, 2.

_

This specimen has unfortunately lost its head ; there can be no
doubt as to the genus in which it should be placed, but in markings
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it is very distinct from anything with whicli I am acquainted. The
pattern, although difficult to describe, is fairly well-defined.

GrAPHOLITHA ? EXCITANA, Mschl.

Grapliolitha excitana, Mschl. Ab. Senck. Nat. Ges. xv. pp. 333-4,

354(1890).

West Indies—Portorico (Mschl.).

COPTOLOMA, Ld.

COPTOLOMA? FIGURANA, Z.

Grapholitha (Goptolomal) figurana, Z. Hor. See. Ent. Ross. xiii.

pp. 163-5, pi. ii. fig. 55 (1877).

Imago, 17 December {Z.).

West Indies—St. Thomas (Z.).

COPTOLOMA ? ALBICAPITANA, Sp. U.

Antennae fuscous.

Head and palpi white.

Thorax fuscous.

Fore wings brownish fuscous, blending to ferruginous brown,
about the apex much streaked and dotted with cream-white and
steel-blue lines and spots; a steel-blue spot at the base of the costal

margin is followed before the niiddle by an oblique short costal

streak of the same colour, and this is also followed, beyond the

middle, by a more slender similar streak, bulging outwardly, dilated

and deflected towards the anal angle ; near the dorsal margin, at

one third from the base, is a cream-white spot, from above which a

slender cream-white line, shaped like a horseshoe, is bowed out-

wards, and returns to a smaller cream-white spot above the fold,

enclosing the outer end of a short longitudinal steel-blue streak
;

above the middle of the dorsal margin is a small steel-blue spot

followed by another slightly above and beyond it, which is separated

from a third elongate spot above the middle of the wing by a slender

cream-white line ; the two lower of these spots are enclosed by
slender waved cream-white lines, at a little distance from them but

following their outline ; these lines do not reach the dorsal margin
nor do they meet between the spots ; on the chestnut-brown apical

portion of the wing are two or three cream-white costal spots or

streaks, the outer one being the longest, and having some steel-blue

scales at its lower end ; between these spots and around the apex
the extreme margin of the wing is fuscous ; cilia blue-grey. Under-
side unicolorous greyish fuscous, with three costo-apical white spots

or streaks.

Hi7id wings brownish fuscous, darker towards the apex ; cilia

greyish.

Abdomen fuscous ; underside cream-whitish.

Legs greyish fuscous ; spurs paler.

Exp. al. 10 millim.
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Hab. West Indies—St. Vincent (windward side, 1 specimen,

Smith).

Type, ? .

_

Haying only a $ I am nnable to be quite certain that this species

is rightly referred to Cojptoloma, Ld.

P^DiscA, Tr.

P^DISCA LONGIPALPANA, Mschl.

Grapholitha {Pcedisca, Ld.) lonffipalpana, Mschl. Ab. Senck.

Nat. Ges. xv. pp. 333, 354 (1890).

West Indies—Portorico {Mschl.).

Crocidosema, Z.

Crocidosema plebeiana, Z.

Crocidosema plebeiana, Z. Is. 1847, p. 721 : Stgr. & Wk. Cat.

Lp. Eur. (ii.) no. 1269, p. 263 (1871).

Europe, Australia, South America {Wlsm.).

West Indies-—St. Vincent (Kingstown, 1 specimen ; windward

side, 3 specimens, Smith).

This genus is apparently widely distributed in South America, as

I have specimens from Brazil, Peru, and the Argentine Republic.

Strepsicrates, Meyr.

Strepsicrates, Meyr. Tr. N.-Z. Inst. xx. p. 7^ (1887).

= § Strepsiceros, Meyr. Proc. Linn. Soc. N. S. W. vi. pp. 678-9

(1882).

Strepsicrates smithiana, sp. n.

Antennce cinereous.

Falpi cinereous, mottled with brownish at the ends of the joints

externally, hoary on their inner sides.

Head brownish cinereous, the lower half of the face hoary.

Thorax cinereous.

Fore wings dark brownish, pale cinereous along the dorsal margin

beneath the fold ; in the S the costal fold is dark brown with a

pale costal patch at its outer end, there is also a tuft of raised scales

below the middle of the fold, and tufts of similar darker scales near

the base above and below the fold ,: in the $ the tufts of raised

scales are absent, and there appears to be some slight variation in

the mottling of the wing-snrlace, the dark brown ground-colour

becoming especially concentrated along the middle and above the

outer end of the fold ; the apical portion of the costa is much
mottled with pale cinereous, which is diffused across the wing

obliquely backwards towards the outer end of the fold ; some pale

cinereous scales about the anal angle ; cilia brownish, tending to

pale cinereous at the anal angle.

Hind wings semitransparent, blue-grey, obscured with brown
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along the veins and margin, especially towards the abdominal
margin ; cilia cinereous, with a pale line along their base.

Abdomen brownish cinereous.

Legs pale cinereous ; hind tarsal joints faintly speckled.

£xp. al. 13-14 millim.

Hub. West Indies—St. Vincent (windward side, 3 specimens,
Smith) ; Dominica (one specimen given me bv Mr. H. Druce).

Type, S 9--

This species agrees in structure with ejectana, Wkr., an Australian

species. I may remark that veins 6 and 7 of the hind wings,

although perhaps not actually from a common stem, have so much
the appearance of being so that a mistake might easily arise. They
are almost anastomosed along their basal half, having the appearance
of a double vein grooved along its under surface rather than of two
separate veins. 1 find the same structure prevailing in the Austra-
lian species.

Heligmocera, gen. n.

(eXty/xos=a sinuosity ; icepas=a horn.)

Type, S Heligmocera calvifrons, sp. nov. (Plate XLI. fig, 5, a-d.)

AntenncB {(S) stout, strongly pubescent beneath ; basal joint

thickened, beyond which is a strong sinuosity on the upper side,

extending over several joints.

Palpi not thickly clothed, with the basal joint unusually long,

slightly upturned ; second joint long, projecting forward ; apical

joint fully half the length of the second, slightly depressed.

Haustellum very short.

Head clothed above ; face flattened, almost excavate between the
eyes, and sloping back to the base of the antenuse.

Thorax not tufted.

Fore wings elongate, costa slightly arched, S with a strong costal

fold containing a thick mat of hairs ; apical margin oblique, slightly

concave, apex slightly produced, anal angle rounded. Neuration:
12 veins ; 3 and 4 closely approximate throughout, curved upwards
nearly to middle of apical margin ; 5 straight, arising very near 4,

about the lower angle of cell and ending on the middle of the apical

margin in close proximity to 4 ; 6 bent down towards 5 on margin

;

7 and 8 from a common stem, 7 bent down towards 6, 8 to costal

margin above apex ; 9 arising from upper angle of cell close to

origin of 7+ 8.

Hind wings broader than the fore wings, with a broadly lanceolate

apex, abdominal angle strongly developed and heavily fringed, espe-

cially at the base. Neuration : 8 veins ; 3 and 4 from a long common
stem; 5 bent over to origin of 3-^-4; 6 and 7 from a common
stem.

Legs : hind tibiae densely clothed with projecting scales above the

spurs.
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Heligmocera calvifrons, sp. n.

Antennce cinereous.

Palpi cinereous.

Head cinereous above ; face whitish.

Thorax cinereous.

Fore wings (S) with a broad costal fold ; cinereous, mottled with

brownish ; with an ill-defined greenish basal patch, mottled with

brownish, extending along the dorsal margin to nearly one third the

wing-length, where is a patch of deep brownish fuscous scales ;

beyond it is a broad ill-defined pale space ; the apical half of the

wing mottled with greenish and brownish fuscous ; a chestnut-

browu spot immediately before the anal angle ; the costal margin

Tery pale cinereous, almost whitish, with a series of oblong brownish

fuscous streaks alternately short and long, the long ones terminated

by a few chestnut-brown scales ; there are some shining greenish-

grey metallic scales about the ocelloid spot which is separated from

the apex by a curved brownish fuscous line occupying the middle

of the apical margin, and recurved in the direction of the upper

angle of the cell, where it nearly joins the middle costal streak, the

extreme apex brownish fuscous ; cilia pale cinereous along their

base, brownish fuscous beyond.

Hind wings semitransparent, iridescent, blue-grey, matted with

brownish cinereous scales about the abdominal margin, and with a

strong fringe of sul)Ochreous matted scales from the base near the

abdominal margin ; cilia greyish fuscous, with a pale line along

their base.

Abdomen brownish fuscous mottled with pale cinereous, anal tuft

paler. Underside pale cinereous.

Hind legs brownish fuscous mottled with pale cinereous, tarsal

joints also spotted with pale cinereous or subochreous.

Epp. al. 13 millim.

Hab. West Indies—St. Vincent (windward side, 2 specimens,

Smith).

Type, cJ

.

T I N E I D ^.

TlNEIN^.

Tinea, L.

Tinea plumella, sp. n.

AntenncB with the basal joint slightly hairy ;
greyish, with indis-

tinct paler annulations.

Maxillary palpi folded.

Labial palpi short, projecting; greyish.

Head hairy above and in front ; dingy grey.

Thorax pale whitish grey.

Fore wings dingy whitish, sprinkled with brownish-grey scales,

especially on the basal half; a brownish-grey spot at the base of the

fold ; an indistinct transverse fasciaform band of scattered brownish-

grey scales about the middle is diffused outwards on reaching the
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fold, reverting to tlie dorsal margin ; beyond it the white ground-

colour is less sprinkled for a short space, but the apical third of the

wing is blotched with brownish-grey spots, more or less connected

by intermediate scattered scales—one central at the end of the cell

;

two costal, the first immediately above the central one, the other

beyond it ; one apical at the extreme apex ; two less conspicuous

dorsal ones, the first small, immediately below the central spot, the

second also inconspicuous, immediately opposite the outer costal spot

;

cilia dingy whitish, with some brownish-grey scales running through

them wherever the dark spots touch the margin.

Hind wings pale grey ; cilia whitish grey.

Abdomen very pale brownish grey.

Exp. al. 6| millim.

Hab. West Indies—St. Vincent (1 specimen, 6W7A).
Type, $ .

A. small but sufficiently distinct species, probably approaching

cumulatella, Z., from South America, but having a whiter ground-

colour.

Tinea sp.

West Indies—St. Vincent (I specimen. Smith).

A single specimen in too poor condition to determine.

Exp. al. 6 millim.

Tinea ? sp., Btl.

Tinea 1 sp., Btl. P. Z. S. 1878, p. 495.

West Indies—Jamaica {Btl.).

Denbboneurin^, subfam. nov.

Labial palpi strongly developed, folded.

Fore wings with veins 5, 7, and 8 out of 6.

Dendroneura, gen. nov.

(Sei'^poj'= a tree ; j'e{)jOo»'= a nerve.)

Type, (S Dendroneura prcestans, Wlsm. (Plate XLI. fig. 6, a-c.)

Antennce nearly as long as the fore wings ; basal joint flattened,

scarcely enlarged.

Maxillary palpi well developed, folded.

Labial palpi short, depressed, clothed with appressed scales ; apical

joint scarcely shorter than the second, flattened, subovate.

Haustellum moderate.

Head much flattened, with a strong brush of radiating scales from
each side behind the eyes.

Thorax somewhat flattened, smooth.

Fore wings long, narrow, acuminate, costal and dorsal margins
nearly straight, anal angle obsolete; a narrow mat of scales along the

costal margm beneath gives the appearance of a downward fold.

Neuration: 12 veins; 2 from near lower angle of cell ; 3 from angle

of cell ; 4 separate from 3 ; 6 from upper angle of cell to apical
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margin ; 7 and 8 one after another out of 6, the one before, the other

behind the origin of 5, 7 to costa; 9, 10, and 11 separate ; a small

supplementary cell caused by the continuation of 6 to between 10

and 11.

Hind wings narrow, evenly lanceolate, acuminate ; with very long

cilia extending to the base of the costal margin. Neuration : 8 veins ;

3 and 4 separate ; 5 and 6 from a common stem, 6 to apex ; 7 parallel

with 6.

Abdomen somewhat flattened.

Legs with the hind femora much flattened and somewhat concave

at their outer sides ; hind tibiae hairy.

This very inconspicuous and ordinary-looking Tineid difi'ers entirely

in its structural characters from any genus or subfamily hitherto

described ; the neuration is very peculiar, somewhat resembling that

of (Ecocecis, Gn., to which, however, it is not alHed.

A single female, possessing the same remarkable neuration which

characterizes this genus, differs in the structure of the palpi and in

the slightly greater expanse and breadth of the wings. Having at

first regarded it as a separate species, I am now strongly convinced

that it is but the other sex of Dendroneura prcestans. A description,

so far as it indicates structural differences, is appended :

—

Labial palpi porrected, scarcely twice the length of the head

;

second joint with a projecting brush of scales below, a pecten of three

or four separate hairs on its outer side near the apex ; apical joint

smooth, short, scarcely more than half the length of the second

joint, not recurved nor erect.

Abdomen laterally compressed ; ovipositor extended, long.

If any reasonable doubt can be entertained as to the identity of

this female with the male on which the genus is founded, it must be

based upon the difference in the shape of the head, which is of the

ordinary form, not flattened or fringed at the side in the manner so

remarkable in the type.

Dendroneura pr^stans, sp. n.

Antennce and palpi pale greyish ochreous.

Head pale greyish ochreous ; face shining white.

Tliorax dull greyish ochreous.

Fore ivings dull greyish ochreous, with a narrow transverse line of

slightly raised brownish fuscous scales before the apex, at the upper

end of which is a minute oblique spot of similar scales turning back-

wards from the costal margin ; cilia dull greyish, with an ochreous

tinge.

Hind wings pale greyish, with a slight ochreous tinge ; cilia greyish,

tinged with ochreous towards their apex.

Abdomen rather shining, ochreous.

Legs shining, pale cinereous ; tarsal joints unspotted.

Exp. al. c? 12 millim., $ 14 millim.

Hub. West Indies—St. Vincent (windward side, 2 specimens.

Smith).

Type, d'
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Setouoefsin^ .

Setomorpha, Z.

Setomorpha rupicella, Z.

Setomorpha rupicella, Z. Hand. Koug. Svensk, Vet.-Ak. 1852,

pp. 95-6.

West Indies—Cuba (Havaunah, Z.).

This species, having been described by Zeller in a paper entitled

" Lepidoptera Microptera quae J. A. Wahlberg in Caffrorum terra

collegit," is not unlikely to be oTcrlooked.

Eulepiste, Wlsm.

Type, Eulepiste eresson*, Wlsm. (United States).

In the original description of this genus (Tr.Am.Ent. Soc. x. p. 169,

1882), which was not corrected in my revision of the AnaphorincB
(Tr. Ent. Soc. Lond. 1887, p. 142), I fear that I must have mis-

taken the basal joint of the palpi for the second joint, the second

joint being much less roughly clothed than the basal, and the apical

joint is almost smooth. The proportionate length that they bear to

each other is approximately as follows :—the second joint is rather

longer than the apical joint, and the basal joint is about equal in

length to the second ; the apical joint stands for its whole length clear

above the head, but it is not recurved.

Eulepiste umbratipalpis, sp. n. (Plate XLI. fig. 10.)

Antennce pale fawn, closely barred above with dark umber-brown,
basal joint dark umber-brown above.

Palpi very dark umber-brown.
Head pale fawn above, speckled with dark umber-brown.
Thorax pale fawn, shaded anteriorly and around the margins with

dark umber-brown and a iftw reddish-brown scales.

Fore ivings pale fawn, thickly spotted and shaded with dark umber-
brown, with some reddish-brown scales intermixed, the markings on
the costal margin somewhat more distinctly separated from each other

than are those on the wing-surface ; the most conspicuous and darkest

shading is above the anal angle, on the space between the end of

the cell, and on the lower half of the costal margin ; ciha dark
umber-brown, mixed with pale fawn and reddish brown. Underside
shaded with dark umber-brown, a pale fawn line running along the

base of the cilia and around the apical margin.

Hind luings cinereous, a slightly paler line running along the base

of the cilia. Underside cinereous.

Abdomen cinereous ; lateral claspers slender, evenly depressed

posteriorly ; uncus slender, double, the points closely approximate.

Hind legs dark brownish ; tarsal joints spotted with pale fawn.

Exp. al. 1 9 millim.

Hub. West Indies—San Domingo, 1884.

Type, 6 Mus. Wlsm.
I have a single specimen, for which I am indebted to Dr. Fernald.

Proc. Zool. Soc— 1891, No. XXXV. 33
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AcROLOPHUs, Poey.

AcROLOPHUS viTELLTTS, Poey. (Plate XLI. fig. 11.)

Acrolophus vitellus, Poey, Cent. Lp. Cuba, pi. (xx.) (1833);
Wlsm. Tr. Ent. Soc. Lond. 1887, p. 148.

West Indies—Cuba (Poey) ; ? Portorico ( Wlsm.).

A specimen in Dr. Staudinger's collection from Portorico agrees

with Poey's description in the structure of the palpi and antenna3 as

well as in neuration ; the fore wings have the usual indication of a

biangulate line along the neighbourhood of the fold, margined with

dark shades above and by the pale ground-colour below, this line

runs slenderly but distinctly to the base ; two angular dark shades
cross the fold, the outer one being connected on the left wing by
two lines of darker scales to the middle of the dorsal margin ; costal

margin distinctly spotted, the spots near the base taking the form
of waved strise reaching to the upper edge of the cell. The hind
tarsal joints are somewhat strongly clothed with tufts of scales,

reminding one of Thysanoscelis, Wlsm. I have not observed this

character in any other specimen of the same family from the West
Indies. The genital segments of this specimen are given on Plate
XLI. fig. 11. The uncus is double.

Exp. al. 22 millim.

Acrolophus poeyi, sp. n. (Plate XLI. fig. 12.)

Antennce, tS , stout, simple, reaching to about two thirds the length

of the wing
; $ somewhat more slender than in the S •

Palpi, c? , long and recurved, not thickly clothed and not reaching

so far as the back of the head ; umber-brown, tinged with whitish

ochreous beneath : 5 > projecting, conical.

Head and thorax umber-brown.
Fore ivings : S > umber-brown, with a few paler mottlings and

specklings of brownish ochreous along the costal and dorsal margins
and towards the apex, and with some small fuscous spots of scales

scattered throughout the wing ; costal margin narrowly brownish
ochreous throughout ; no particular pattern is visible on the wing,

but there is a tendency in the distribution of the blackish scale-spots

to form a sinuous dividing line along the fold, leaving the dorsal

portion below it of the paler tint ; cilia brownish ochreous, with a

dark line running thi'ough their middle : 5 almost unicolorous pale

umber-brown, having a less mottled or speckled appearance than
the 6.
Hind wings umber-brown, with cilia of the same colour.

Abdomen MxnhQx-hvovia. Genital segments, S : uncus single, bent

over at right angles ; lateral claspers slender and of almost even width
throughout, rounded at the ends and not projecting beyond the

uncus.

Legs greyish ; hind tarsal joints speckled alternately with umber-
brown and subochreous ; hind tibiae slightly hairy.

Exp.al. S 10-12 miUim., $ 11-18 millim.
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Hab. "West Indies—St. Vincent (windward side, 10 specimens.

Smith).

Type, c? ? .

_

I have named this species after the late Prof. Felipe Poey, the

author of ' Centime de Lepidopteres de I'ile de Cuba' (Paris, 1833

et seq.), a book which I have in vain endeavoured to find in the

market for many years.

ACROLOPHUS NIVEIPUNCTATA, sp. H.

Antennce pale fawn.

Palpi reddish fawn mixed with rust-brown, which is especially

noticeable on the exposed side ; apical tuft long, almost entirely rust-

brown.

Head and tliorax reddish fawn mixed with rust-brown.

Fore wings pale reddish fawn, suffused with rust-brown over the

greater portion of the wing-surface, except along the dorsal margin

and about the apical margin and apex, the pale ground-colour

appears also at the extreme base ; the rust-brown shading projects

into the paler colour, first in an angulated excrescence near the base,

which crosses the fold, and secondly in a semicircular projection a

little before the middle, which crosses the middle of the fold, from

the outer and upper edge of this the rust-brown shading is deflected

to the anal angle; a chain of about seven small fan-like, raised

snow-white scales, commencing near the base, forms a straight margin

to the upper edge of the first angular projection, reaching to the

highest point of the pale ground-colour above the fold ; a second

chain of similar snow-white scales commences within the outer and

upper portion of the semicircular projection, consisting of about

nine raised dots, follows the edge of the dark shading about halfway

along its deflection to the anal angle ; the apical portion of the wing

is shghtly speckled with rust-brown, a few inconspicuous streaklets

of the same colour occur near the apical margin and on the pale

dorsal space; cilia mixed pale fawn and rust-brown. Underside

greyish fuscous, tinged with rust-brown along the costal margin.

Hind wings stone-greyish ; cilia scarcely paler. Underside dull

greyish fuscous, slightly paler than in the fore wings.

Abdomen missing.
' (A female abdomen is stuck on to this

specimen.^

Leffs pale stone-grey, somewhat tinged with rufous beneath ; hind

tarsi not tufted above.

Exp. al. 31 millim.

Hab. West Indies—Cuba.

Type, 6 Mus. Stgr.

ACROLOPHTJS PLUMIFRONTELLUS, CleUl.

Anaphora plumifrontella, Clem. Proc. Ac. Nat. Sc. Phil. xi. p. 261

(1859) ; Stu. Tin. N. Am. pp. 39, 57, 59, 60 (18;2).

Acrolophus plumifrontellus, Wlsm. Tr. Ent. Soc. Lond. 1887,
35*
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pp. 149-50, pi. vii. fig. 5 ; Mschl. Ab. Senck. Nat. Ges. xv.pp. 336,

354 (1890).

United States—Pennsylvania, N. Carolina, Massachusetts, New
York.

West Indies—Portorico (Mschl.), Cuba {Wlsm.).

AcROLOPHUs wALsiNGHAMi, Mschl. (Plate XLI. fig. 13.)

Acrolophus ivalsinghami, Mschl. Ab. Senck. Nat. Ges. xv. pp. 335,

336, 354 (1890).

West Indies—Portorico {Mschl.).

A specimen in Dr. Staudinger's collection, also from Portorico,

which appears to be this species, has the anal claspers slender, in-

curred, of almost even width throughout, very slightly widened and
obliquely rounded upwards at the end ; uncus single.

Acrolophus leucodocis, Z.

Anaphora leucodocis, Z. Hor. Soc. Eut. Ross. xiii. pp. 197-8

(1877) ; Wlsm. Tr. Ent. Soc. Loud. 1887, pp. 159-60.

i Brazil {Z.).

West Indies—Cuba {Z.).

I am indebted to Dr. Staudinger for the opportunity of examining
Zeller's type, which is labelled " Brasil 1 " It is a very distinct

species, having a pale line running to the end of the cell irom the
middle of the base, which is continued in three slender lines along
the veins to the apical margin ; this is bordered on the upperside

by a blackish line, which reaches beyond the end of the cell, and
there are three lines of black atoms, the first beneath the costa to

two thirds from the base, the second along the lower edge of the

cell reaching to its end and sometimes continued downwards to the

apical margin above the anal angle, the third is below the fold. I

am unable to describe the genital segments, as the type, which is a

male, has a female abdomen stuck on to it. Exp. al. 22 milliin. .

The antennae are simple, and it should therefore be placed in the

genus Acrolophus.

CjENOGEnes, Wlsm.

CffiNOGENES PUSILLA, Z.

Anaphora pusilla, Z. Hor. Soc. Ent. Ross. xiii. pp. 196-7 (1877) ;

Wlsm. Tr. Eut. Soc. Loud. 1887, pp. 158-9, pi. viii. f. 13.

In my revision of the AnaphorincB this species was retained by
error iu the genus Anaphora, Clem., whereas it should have been

placed in Ceenogenes ; this mistake was occasioned by my having failed

to observe in my previous examination that veins 8 and 9 of the fore

wings arise from a short common stem. The antennae are pilose and
serrate throughout on one side, but they differ slightly from those of

the type of Ceenogenes, which has them serrate on both sides.

Hah. Colombia—Barrauquiila {von Nolcken).

West Indies—Dominica {Druce).
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A single specimen, for which I am indebted to Mr. Druce, is un-
distinguishable from Zeller's type, but it is not in good condition.

C^NOGENES ? OCHRACEA, Mschl.

Ccenogenes ? ochracea, Mschl. Ab. Senck. Nat. Ges. xv. pp. 337,

354 (1890).

West Indies—Portorico (Mschl.).

Anaphora, Clem.

Anaphora popeanella, Clem.

Anaphora popeanella, Clem. Proc. Ac. Nat. Sc. Phil. xi. p. 261

(1859) ; Stn. Tin. N. Am. pp. 57-8 (1872); Wlsm. Tr. Ent. Soc.

Lend. 1887, pp. 161-3, pi. viii. f. 11 ; Mschl. Ab. Senck. Nat. Ges.

XV. pp. 337, 3.54 (1890).

United States—Texas, Missouri, N. Carolina.

West Indies—Portorico {Mschl,).

I am somewhat doubtful whether Moschlerwas rightly acquainted

with this species.

Anaphora arcasalis, Wkr.

Palthisi arcasalis, Wkr. Cat. Lp. Ins. B. M. xvi. pp. 153-4

(18.58).

West Indies—San Domingo (Wkr.).

Anaphora mimasalis, Wkr.

Palthisi mimasalis, Wkr. Cat. Lp. Ins. B. M. xvi. p. 154 (1858).

West Indies—San Domingo (Wlcr.).

Anaphora noctuina, sp. n. (Plate XLI. fig. 14.)

AntenncB bone-ochreous.

Talpi, head, and thorax pale fawn, much mixed with purplish

grey and fuscous.

Fore wings pale fawn, almost entirely suffused with purplish fuscous,

the ground-colour showing chiefly along the fold, and on and beyond

the end of the cell and about the apex ; two slender angulated

blackish marks on the fold, the outer one enclosing a reddish-brown

spot ; another reddish-brown spot lies above and between these two,

about the middle of the cell, and this is externally margined with

blackish ; a few reddish-brown scales at the end of the cell inter-

mixed with blackish, the same mixture being continued in a rather

diffused curved line downwards towards the anal angle as far as

vein 4, and thence upwards and outwards towards the apex, forming

the lower margin of a space of the pale ground-colour ; cilia purpHsh

grey, mottled with pale fawn.

Hind wings pale fawn, faintly shaded with brownish ; cilia pale

fawn.

Abdomen pale fawn ; lateral claspers shaped somewhat as in a
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marrow-spoon, elongate, scarcely spatulate, with almost parallel

margins, rounded at the ends ; uncus douhle.

Legs pale fawn ; hind tarsi faintly spotted.

Kvp. al. 30| millim.

Hab. West Indies—Cuba.
Type, <S Mus. Stgr.

I liave adopted the specific name from a label placed by Zeller on

Dr. Staudinger's specimen.

Felderia, Wlsm.

Felderia DiMiDiELLA, sp. n. (Plate XLI. fig. 15.)

Antennce pale fawn-ochreous.

Palpi umber-brown at the base, pale fawn-ochreous beyond.

Head and thorax pale fawn-brown.

Fore wings pale fawn, sprinkled, speckled, and shaded with

brownish scales ; a series of dark umber-brown spots—the first small,

a little below the costal margin near the base ; the second larger, on

tlie fold before the middle ; the third also large, on the fold beyond
the middle ; the fourth at the end of the discal cell, a slight indi-

cation of a fifth spot lying parallel with the middle of the apical

margin ; cilia very pale fawn.

Hind wings dingy whitish fawn ; cilia scarcely paler.

Abdomen dingy whitish fawn.

Legs whitish fawn ; tarsi unspotted.

Exp. al. 20 millim.

Hab. West Indies—Cuba.

Type, <S Mus. Stgr.

The pectinations of the antennae are much shorter than in Felderia

doeri, Wlsm., the type of the genus. This specimen is labelled in

Zeller's handwriting " Acroloplms vitellus nicht beschr." It cannot

be vitellus, Poey, as the antennae of that species are described as

simple.

Bazira, Wkr.

5«^w/, Wkr. Cat. Lp. Ins. B. M. xxx. p. 1009 (1864).

= §Mdara, Wkr. Cat. Lp. Ins.B. M. xxviii. pp. 517-8 (1863).

Bazira xylinella, Wkr.

Fddara xylinella, Wkr. Cat. Lp. Ins. B. M. xxviii. p. 518 (1863).

Bazira ocylinella,Vi'kx. Cat. Lp. Ins. B. M. xxx. p. 1009 (1864).

West Indies—Jamaica ( Wkr.).

The tvpe of this species is erroneously recorded by Walker as a

male ; it is a female. In the absence of the male, it is impossible to

say whether this genus can be regarded as distinct. The palpi are

short and porrect ; the fore wings have 12 veins, all separate, and

the hind wings 8 veins, all separate. I am inclined to think it is

allied to Pseudanuphora arcanella, Clem.
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ExiPZOCAJiflSrjE.

Amydria, Clem.

Amydria anaphorella, sp. n.

Antenna, S , simple, basal joint somewhat enlarged ; brownish.

Palpi erect, second joint roughly clothed beneath : apical joint

less than half the lengih of the second joint ; brownish ochreous,

tinged with brown externally on the second joint.

Head brownish ochreous.

Tliorax greyish fuscous.

Fore wings greyish fuscous, with a shght bluish tinge, speckled

with a reduplicated line of darker spots along the basal half of the

costal margin, and three or four spots on the margin beyond the

middle ; a quadrate chocolate-brown patch at the end of the cell is

preceded by a paler reddish-brown elongate spot, and followed by a

brownish-ochreous space extending to the apex ; a second elongate

chocolate-brown patch on and above the outer half of the fold is

also preceded by a shorter elongate .reddish-brown spot, of which

equal parts are on the upper and under side of the fold ;
cilia

brownish ochreous, shaded with greyish fuscous.

Hind loings brownish grey ; cilia slightly paler.

Abdomen brownish grey.

Legs greyish cinereous, tarsal joints faintly pale-spotted.

Exp. al. 22 miUim.

Hab. West Indies—St. Vincent (windward side, 1 specimen,

SmitK).

Type, 6
This species has the same neuration as Clemens' genus Amydria,

all the veins in both fore and hind wings being separate : the apical

joint of the palpi is not tufted as in Pseudanophora, Wlsm., nor

recurved as in Anaphora, Clem. ; it is, however, more erect than in

effrenatella, Clem., the type of Amydria, and appears to form a

connecting-link between this genus and Pseudanaphora.

Myrmecozela, Z.

Myrmecozela ochraceella.

Tinea ochraceella, Tengstr. Not. Sallsk. Faun, et Flor. Fenn. For.

ii. p. Ill (1847).

Myrmecozela ochraceella, Z. Lin. Ent. vi. pp. 176-7(1852); Stgr.

& Wk. Cat. Lp. Eur. (ii.) no. 1435, p. 271 (1871); Mschl. Ab.

Senck. Nat. Ges. xv. pp. 339, 354 (1890).

Europe.

West Indies—Portorico (Mschl.).

TiauADRA, Wkr.

Tiquadra, Wkr. Cat. Lp. Ins. B. M. xxviii. p. 519 (1863); type

Tiquadra inscitella, Wkr. (Mexico).

= Oscella, Wkr. Cat. Lp. Ins. B. M. xxix. pp. 783-4 (1864);

type Oscella ceneonivella, Wkr. (Venezuela).
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= Manchana, Wkr. Cat. Lp. Ins. B. M. xxxv. p. 1818 (1866);
type Manchana avitella, AA'kr. (Santa Martha).

= Acureuta, Z. Hor. Soc. Ent. Ross. xiii. pp. 198-9 (1877) ; type

Acureuta aspera, Z. (Colombia).

TiaXJADRA ASPERA, Z.

Acureuta aspera, Z. Hor. Soc. Ent. Ross. xiii. pp. 199-201

(1877).
Tiquadra aspera, Mscbl. Ab. Senck. Nat. Ges. xv. pp. 339, 354

(1890).

Colombia.

"West Indies—Portorico (MschL).

TlQTJADRA LENTIGINOSA, Z.

Acureuta lentiffinosa, Z. Hor. Soc. Ent. Ross. xiii. pp. 201-2

(1877)._

Brazil, Peru.

West Indies—Trinidad (Port of Spain : JVlsm.).

I have a single female from Trinidad, for which I am indebted to

Mr. J. H. Hart ; this agrees with specimens of the same sex from
Petropolis (Brazil), which I am unable to separate from Acureuta
lentiginosa, Z. The males have the bind wing somewhat more
ochreous than in the female and the fore wings less profusely spotted,

but the amount of grey scaling on their surface is somewhat
variable.

Tiquadra ? sp.

West Indies—Dominica.

A single specimen received from Mr. Druce, collected in Dominica,
is of a much darker colour and smaller size ; moreover there is a

conspicuous difference in the neuration of the fore wings, which have
veins 3 and 4 arising from a short stalk. It may possibly constitute

a new genus ; but the specimen is a female, and in such poor condition

that it cannot be usefully described.

Pexicnemidia, Mschl.

PeXICNEMIDIA MIRELLA, Mschl.

Pexicnemidia mirella, Mschl. Ab. Senck. Nat. Ges. xv. pp. 338,

354(1890).

West Indies—Portorico (Mschl.).

Plutellin^.

Pltjtella, Schrk.

Plutella cruciferarum, Z.

Flutella cruciferarum, Z. Stett. Ent. Zeit. 1843, p. 281 ; Stgr.

& Wk. Cat. Lp. Eur. (ii.) no. 1626, pp. 281, 425 (1871).
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= Plutella xylostella, Mschl. Ab. Senck. Nat. Ges. xv. pp. 341,

354 (1890).

Europe, Asia, Africa, North America, South America, Australia.

West Indies—Portorico (MschL).

Gelechianx.

Gelechia, Z.

GeLECHIA DONATELLA, Wkf.

Gelechia donatella, "Wkr. Cat. Lp. Ins. B. M. xxix. pp. 596-7

(1864).

West Indies—Jamaica (Wkr.).

Gelechia robtjstella, Wkr.

Gelechia robustella, Wkr. Cat. Lp. Ins. B. M. xxix. p. 597

(1864).

West Indies—San Domingo (Wkr.)

Gelechia attentjatella, Wkr.

Gelechia attenuatella, Wkr. Cat. Lp. Ins. B. M. xxx. p. 1019

(1864).

West Indies—Jamaica (Wkr.).

Gelechia exclarella, Mschl.

Gelechia exclarella, Mschl. Ab. Senck. Nat. Ges. xv. pp. 343-4,

354 (1890).

Surinam (Mschl.').

West Indies—Portorico (Mschl.).

Gelechia costipunctella, Mschl.

Gelechia costipunctella, Mschl. Ab. Senck. Nat. Ges. xv. pp. 344,

.534 (1890).

West Indies— Portorico (Mschl.).

Gelechia rivulella, Mschl.

Gelechia rivulella, Mschl. Ab. Senck. Nat. Ges. xv. pp. 344, 354

(1890).

West Indies—Portorico (Mschl.).

Gelechia cinereocervina, sp. n.

Antennce pale greyish fawn.

Palpi with projecting scales above towards the apex of the

second joint, apical joint about equal in length to the second, slender

and slightly recurved; pale greyish fawn, darkened externally on

the second joint.

Head pale greyish fawn ; face paler.

Thorax pale greyish fawn.

Fore wings with 12 veins ; 7 and 8 from a point, running to the

costa ; dull greyish fawn, with a small fuscous spot on the middle,
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followed by another at tlie end of the cell, slightly preceded by one

below it ou the fold ; an elongate narrow fuscous shade along the

costal margin beyond the middle and four fuscous dots around the

apex—two on the costal and two on the apical margin ; cilia dull

greyish fawn.

Hind winffs with 8 veins : 3 and 4 from a point ; 6 and 7 from a

point ; cell closed ; trapezoidal, with a very oblique and scarcely

indented apical margin ; grey with grey cilia.

Abdomen and leffs grey.

Expl. al. 8 millim.

Hab. West Indies— St. Vincent (windward side, 2 specimens,

Smith).

Type, S.

Gelechia, sp., Snell.

Gelechia, sp., Snell. Tijd. v. Eut. xxx. p. 66 (1887).

West Indies—Cura9ao (Snell.).

Gelechia ? sp., Snell.

Gelechia? sp., Snell. Tijd. v. Ent. xxx. p. 66 (1887).

West Indies—Cura9ao (Snell.).

Bryotropha, Hein.

Bryotropha transltjcida, sp. n.

Antennce pale cinereous, faintly speckled with fuscous.

Palpi cinereous ; apical joint speckled with fuscous.

Head cinereous.

Thorax cinereous, with a slight ochreous tinge.

Fore wings deep brownish fuscous, the extreme base subochreous ;

with a broad oblique fascia across the middle of the wing, sub-

ochreous mottled with brownish ; a few subochreous spots about

the costal and dorsal margins before the apex ; cilia greyish.

Hind wings semitrausparent, iridescent greyish ; cilia grey.

Abdomen greyish fuscous, faintly barred with paler colour.

Legs pale greyish ochreous.

Exp. al. 12-14 millim.

Hab. West Indies— St. Vincent (windward side, 3 specimens,

Smith); Dominica (1 specimen, Drwce).

Type, ? .

Bryotropha, sp. ?

West Indies— St. Vincent (1 specimen, Smith).

Allied to translucida, but in too poor condition to be described.

LiTA, Tr.

Lita crocipunctella, sp. n.

Antenna: dark umber, very faintly anuulated.

Palpi dark umber, with the apex of the second joint and the
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extreme apex of the apical joint whitish ochreous, a few whitish-

ochreous scales interspersed at the sides.

Head dark umber-browu, mixed with a few hoary scales.

Thorax dark umber, sprinkled with hoary scales and fringed

with hoary scales posteriorly.

Fore wings dark umber, irrorated with pale ochreous scales and
sprinkled with orange-yellow spots, some of which are faintly mar-
gined with raised blackish scales ; the arrangement of the spots is

somewhat as follows :—one at the base below the costal margin

;

two on the fold, each followed by black scales ; one on the middle
of the wing and one beyond it towards the end of the cell, brighter

and more conspicuous and followed by raised blackish scales ; at

one fourth from the apex, a large orange-yellow spot on the costal

and an opposite one on the dorsal margin, with one small spot at the

extreme apex ; cilia dark umber-grey on the dorsal margin.

Hind wings brownish grey; cilia greyish.

Abdomen dark umber ; anal tuft bright ochreous.

Legs very pale greyish ochreous, barred and banded with

brownish fuscous.

Exp. al. 12 millim.

Hab. "West Indies—St. Vincent (windward side, 1 specimen.
Smithy.

Type, $.

tPcECiLiA, Hein.

CILIA EXTRANEA, Sp. n.

Anfennee [broken], a black line along each side of the basal joint,

which is otherwise white.

Palpi with long projecting divided scales beneath the second
joint, whitish on the inner side, streaked with brown and chestnut
on the outer side ; apical joint distinctly barred with black near the
base and towards the apex.

Head and face white.

Thorax cinereous, mottled with brownish fuscous at the sides

and posteriorly.

Fore wings brownish fuscous at the base for one third their

length, cinereous speckled with brownish fuscous beyond, much
shaded with brownish fuscous on the apical fourth ; a slender white
line commencing at the base and following the costal margin is

bent downwards and forms a sinuous outer edge to the basal patch,
reaching the dorsal margin obliquely before the middle; another
slender white line commencing below the middle of the costa is

sinuated outwards and downwards to the anterior edge of the dark
apical fourth, where it meets a shorter, slender white Hue, which
reverts obliquely to the dorsal margin ; along the extreme apical

margin is a narrow whitish line enclosing a short series of black
dots ; cilia pale cinerous, with a reduplicated darker line runnino-

through them, cilia on the dorsal margin grey.

Hind wings grey ; cilia grey.

Abdomen greyish.



522 LORD WALSINGHAM ON THE [NoV. 17,

Legs very pale cinereous ; hind tibiae very pale cinereous, shaded

with brownish fuscous externally ;
posterior tarsal joints fuscous,

dotted with white ; spurs pale cinereous ; the middle pair of legs

are blackish, with slender white oblique lines on their outer sides.

Exp. al. 10 millim.

Hab. West Indies—St. Vincent (May, 1 specimen. Smith).

Type, c?.

DiDACTYLOTA, uom. n.

(Jjs^twice ; 2aKr^Xwros=fingered.)

= §Dactylota, Snell. Tijd. \. Ent. six. pp. 23-7 (1876).

Type, S 2 Dactylota kinkerella, Snell.

The name Dactylota, given by Snellen to this genus, being pre-

occupied by Brandt in the Eehinodermata (1835), I have thought

it desirable to change it to Didaciylota, a name which if read in a

certain sense is sufficient to indicate its origin, but which equally

applies to the structure of the genus.

DiDACTYLOTA BICOLOR, Sp. n.

AntenncB pale fawn.

Palpi very pale fawn.

Head and thorax rich fawn-brown.

Fore luings rich fawn-brown to very near the middle, beyond

fuscous speckled with pale cinereous ; the margin of the two colours

is straight and distinct across the wing, but with no dividing-line

;

cilia pale cinereous, with a line of fuscous scales along their middle.

Hind wings pale greyish fuscous ; cilia long, purplish grey.

Abdomen fuscous, pale cinereous beneath ; the protruding anal

claspers white.

Legs pale cinereous, with long greyish hairs on the hind tibiae

above, projecting over the spurs ; hind tarsal joints barred with

fuscous.

Exp. al. 7^ millim.

Hab. West Indies—St. Vincent (windward side, 1 specimen.

Smith)

.

Type, c?.
_

This is the third species of the genus now known. The hind

wings distinctly divided to one fourth into two sejjarate lobes, seems

to justify its position. In a single specimen I am unable to examine

critically the neuration, but it appears to be in all respects similar to

kinkerella ; the wings, however, owing to their very long and closely

packed cilia, have a squarer appearance, which makes them look

wider in proportion to their length ; this, however, is not the case

when the shape of the wing itself is examined. In this and the

American species (snellenella, Wlsm.) the second lobe of the hind

wings is somewhat more decidedly developed than in the European

type.
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Tachyptilia, Heiu.

Tachyptilia desectella, Z.

Gelechia {Tachyptilia) desectella, Z. Hor. Soc. Eut. Ross. xiii.

pp. 362-3, pi. V. fig. 122 (1877).

West Indies—Cuba {Z.).

Helcystogramma, Z.

Helcystogramma obseratella, Z.

Gelechia {Helcystogramma) obseratella, Z. Hor. Soc. Eut. Ross,

xiii. pp. 371-3, pi. v. fig. 127 (1877).

"West Indies—Cuba (Z.).

Trichotaphe, Clem.

Trichotaphe trigonella, sp. u.

AntenncB brownish fuscous, faintly annulated with paler rings.

Palpi pale whitish ochreous, the extreme point of the apical

joint ochreous, with a few fuscous scales preceding it.

Head leaden grey.

Thorax greyish brown, with a distinct whitish-ochreous line from

the eyes to the middle of the posterior margin on each side, forming

a V-shaped mark, which gives it a triangular appearance.

Fore winffs greyish brown, with a small ferruginous spot at the

end of the discal cell, margined on its upper and outer side with

whitish-ochreous scales ; a whitish-ochreous line from the base

along the dorsal margin to the bulge of the wing, but not continued

where the margin becomes straight ; a faint wbitish-ochreous spot

or group of scales on the extreme costal margin at one fifth from

the apex ; cilia brownish grey, with a few detached whitish-ochreous

scales along their apical margin.

Hind wings brownish grey, with a tuft of greyish-ochreous hairs

above at the base ; ciha brownish grey, inclining to oclireous

at their extreme base.

Abdomen greyish brown ; anal tuft whitish ochreous.

Legs whitish ochreous ; hind tibiae lightly touched with brownish

grey above the spurs and on the tarsal joints.

Exp. al. 1 1 millim.

Hab. West Indies—St. Vincent (windward side, 1 specimen,

Smith).

Type, cJ.

Brachycrossata, Hein.

Brachycrossata psoricopterella, sp. n.

Antennce fuscous, faintly annulated with pale cinereous.

Palpi fuscous, speckled with pale cinereous at the ends of the

second and apical joints.

Head greyish fuscous above, face paler.

Thorax fuscous.

Fore wings mottled with pale cinereous and fuscous in about equal

proportions ; the latter predominating along the dorsal half to the
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anal angle and in two costal patches, the first scarcely before, the

the other beyond the middle ; there is also a fuscous streak from

the costa near the base, and a fuscous spot at the extreme apex

followed by a fuscous line around the apical margin but not reaching

to the anal angle; cilia reddish grey, inclining to pale ochreous

grey on their basal half, especially towards the costal margin. In

some specimens the pale ground-colour is equally distributed over

the dorsal half of the wing.

Hind wings dark greyish ; cilia grey.

Abdomen fuscous, anal tuft paler ; underside shining pale

cinereous.

Legs : hind legs fuscous, tibiae clothed above with longish hairs,

tarsal joints speckled with very pale ochreous ; middle pair of legs

conspicuously banded on their outer sides with fuscous and very

pale ochreous.

Expl. al. 10 millim.

Hab. West Indies—St. Vincent (windward side, 5 specimens,

May, Smith).

Type, 6.

DiASTOMA, Mschl.

DiASTOMA SaUAMOSA, Sp. n.

Antennce, S, strongly cihated ; very pale brownish.

Palpi whitish, with an umber-brown streak at the base on the

underside.

Head dirty whitish.

Thorax whitish, with a slight umber-brown tint anteriorly.

Fore wings white, faintly speckled with pale umber-brown ; with

three dark brown costal marks containing some blackish scales :—the

first at one fourth from the base, giving rise to a very inconspicuous

sinuate and outwardly oblique line of brownish scales, some of which

are raised ; the second at about the middle of the wing, also gives

rise to an outwardly oblique line of brown scales containing raised

blackish tufts, this is developed into a conspicuous spot at the end of

the cell, and beneath it nearer to the base is a much smaller spot of

similar raised scales, this line is not continued to the dorsal margin

;

from the third costal spot, which is at three fourths of the wing-

leno-th, a more continuous but slender line of mixed brown and black

scales, some sUghtly raised, curves outwards above the middle of the

wing and is bent back to the anal angle ; beyond it, but below the

middle of the apical margin, is a spot of similar colour, above which

are a few scattered brownish scales along the margin ; cilia whitish,

their base indicated by a very faint marginal hue.

Hind luings yellowish white, with cilia of the same colour.

Abdomen very pale ochreous, with two yellowish-white tufts

arising right and left at its junction with the thorax.

Legs yellowish white.

Exp. al. 19 millim.

Hab. West Indies— St. Vincent (1 specimen. Smith).

Type, 6-
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PoLYHYMNO, Chamb.

POLYHYMNO? GODMANI, Sp. D.

Antennee with tlie basal joint slightly enlarged ; pale grey.

Palpi shining pale grey.

Head sinning pale grey ; face almost white.

Thorax shining pale grey.

Fore wings shining pale reddish grey, without markings to beyond
the middle ; the apical portion of the wing adorned, first by a

bright orange-yellow streak slightly above the middle of the wing
extending to the costal margin before the apex as far as a small jet-

black apical spot, from which two slender dark lines (which appear

to be produced by the iridescent effect of the waved lines of scales

rather than by any dark scaling) diverge downwards to the anal

angle, these are preceded by a bright silvery-white space which runs

obliquely backwards (and appears to be also dark-margined), and
followed by the shining lilac metallic cilia, which are gathered into

two distinct depressed points at the apex, giving the wing a falcate

appearance ; the cilia of the dorsal margin and anal angle are

reddish grey.

Hind wings shining pale grey ; cilia purplish grey, with a distinct

black transverse line preceded by a pale space at the extreme
apex.

Abdomen shining leaden grey.

Legs very pale ochreous, with a black spot above the spurs ; hind
tibise clothed with long hairs above ; hind tarsal joints barred with
blackish scales above.

Exp. al. 1 1 millim.

Hub. "West Indies—St. Vincent (Kingstown and windward side,

5 specimens. Smith).

Type, c?

.

_

Additional material should enable this species to be ultimately

separated from the genus Polyhymno ; it agrees in structure with

ray African Polyhymno 1 tenuis and also with Walker's Gelechia

animosella from India.

Ypsolophus, F.

Ypsolophus manellus, Mschl.

Ypsolophus manellus, Mschl. Ab. Senck. Nat. Ges. xv. pp. 344-5,

354(1890).

West Indies—Portorico {Mschl.).

Ypsolophus rusticus, sp. n.

Antennee pale greyish ochreous.

Palpi with a strong triangular tuft, from the middle of which
arises the sharp, slender, apical joint ; cinereous at the sides, with a

paler line along the margin of the tuft.

Head pale greyish ochreous.

Thorax pale ochreous.
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Fore wings pale ochreous, with a small fuscous spot at the ex-

treme base of the costal margin and a black discal dot at half the

wing-length, followed by a second at two thirds from the base,

somewhat nearer the dorsal margin, beneath it is a group of

brownish-fuscous scales ; one or more groups of fuscous scales on
the costal margin before the apex, and a diffused shade of the same
colour along the apical margin tapering to the anal angle ; cilia pale

ochreous.

Hind wings pale greyish with a slight iridescence ; cilia pale

cinereous.

Abdomen greyish ; anal tuft inclining to ochreous.
Legs very pale cinereous.

Exp. al. 12 millim.

Hub. West Indies—St. Vincent (windward side, 2 specimens,
Smith). United States—Texas (Belfrage).

Type, (S

.

I have two specimens collected by the late G. W. Belfrage in

Texas, which have been long in my collection as belonging to an un-
described species, but under the suspicion that they might be Anarsia
trimaculella, Chamb., from which they appear to diifer in the absence
of a third spot on the fold before the middle.

Ypsolophus piperatus, sp. n.

Antennce pale cinereous.

Falpi fuscous externally, paler on their inner sides, with a narrow
whitish line along the outer margin of the tuft.

Head pale cinereous.

Thorax pale ochreous.

Fore wings pale ochreous, dusted with black scales, especially on
the outer half; costa black at the base, dotted unequally with black

throughout ; apical margin dusted with black ; a black discal spot

at one fourth from the base above the fold ; a second smaller one
below it ; two black dots towards the end of the cell, the first of

which is at about the middle oF the wing, the second beyond the

middle, below the first of these spots is a small black dot ; cilia very

pale ochreous.

Hind wings grey with a faint iridescence ; cilia pale cinereous.

Abdomen grey.

Legs pale cinereous.

Exp. al. 9 millim.

Hab. West Indies—St. Vincent (windward side, one specimen,
Smith).

Type, 6-

Ypsolophus indignus, sp. n.

Antennce pale cinereous, faintly annulated.

Palpi rufo-cinereous, with a pale line along the upper margin of

the second joint.

Head and thorax pale rufo-cinereous.

Fore wings pale rufo-cinerous, with a few chestnut mottlings in
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some specimens ; a blackish discal spot before the middle, another
on the fold almost exactly below it, but perhaps a little further

removed from the base ; a pair of very inconspicuous chestnut-brown
spots on each side of the fold near the base, the lower preceding the

upper, and another pair at about the end of the cell, sometimes fused
into one spot but not conspicuous ; a series of five small black trian-

gular dots— three on the apical margin, one on the apex, and one
above it ; cilia pale rufo-cinereous.

Hind wings reddish grey ; cilia grey.

Abdomen greyish ; anal tuft slightly paler.

Legs pale cinereous ; tarsal joints faintly spotted.

Exp. al. 1 1 millim.

Hah. West Indies— St. Vincent (Kingstown and windward side,

6 specimens, Smith).

Type, S.
This appears to be a variable species. The spots are almost obso-

lete in some specimens, which then appear almost uniform. It is

closely allied to Y. paucigutteUus, Clem., but is scarcely more than
half the size, the hind wings are also somewhat less transparent.

CECOFHORINM.

PSECADIA, Hb.

N. Syn. =!ra7«fl>T^fl, Wkr. Cat. Lp. Ins. B. M. xxix. p. 816
(1864).

PsECADIA CONFU SELLA, Wkr.

Hyponomeuta confusellus, Wkr. Cat. Lp. Ins. B. M. xxviii. p. 531

(1863).

N. syn. = Cryptolechia strigosella, Wkr. Cat. Lp. Ins. B. M. xxix.

p. 710 (1864).

Psecadia {Cryptolechia) strigosa, Ckrl. Jr. Inst. Jamaica, i. 33

(1891).

West Indies—Jamaica {Whm.), San Domingo {Wlcr.), Dominica

(Wlsm.).

Colombia—Bogota {Wlsm.).
This species, which was placed in the genera Hyponomeuta and

Cryptolechia by Walker, should be removed to Psecadia. I have

specimens from Dominica and Bogota received from Mr. Druce.

Psecadia ingricella, Mschl.

Psecadia ingricella, Mschl. Ab. Senck. Nat. Ges. xv. pp. 343, 354

(pi.), fig. 19(1890).

West Indies—Portorico {Mschl.), Jamaica {Wlsm.).

Psecadia paucella, Wkr.

Hyponotneuta paucellus,'Wkr. Cat. Lp. Ins. B.M, xxviii. pp 530-1

(1863).

West Indies—San Domingo {Wkr.).

Prog. ZooL. Soc— 1891, No. XXXVI. 36
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PSECADIA NOTATELLA, Wlcf.

Psecadia notatella, Wkr. Cat. Lp. Ins. B. M. xxviii. p. 536 (1863).

N. syn.= Psecadia xanthorrhoa, Z. Hor. Soc. Ent. Ross. xiii.

pp. 234-6, pi. iii. fig. 71 (1877); Snell. Tijd. v. Ent. xxx. p. 65

(1887); Mschl. Ab. Senck. Nat. Ges. xt. pp. 341, 354 (1890).

West Indies—San Domingo {Wkr.), Portorico (Z.), Curasao

{Snell.).

Psecadia abraxasella, "Wkr.

Psecadia abraxasella, Wkr. Cat. Lp. Ins. B. M. xxx. pp. 1016-

17 (1864).

N. syn.= Psecadia aureoapicella, Mschl. Ab. Senck. Nat. Ges.

XV. pp. 341-2, 354 (1890).

West Indies—San Domingo (Wkr.), Portorico {Mschl.), Jamaica

{Wlsm.).

Psecadia adustella, Z.

Psecadia adustella, Z. Hor. Soc. Ent Ross. xiii. pp. 240-1

(1877).

West Indies—Portorico {Z.).

Psecadia exornata, Z.

Psecadia exornata, Z. Hor. Soc. Ent. Ross. xiii. pp. 238-240,

pi. iii. fig. 73 (1877).

Peru—Chauchamayo (Z.).

West Indies—Cuba {Z.).

Psecadia kirbyi, Mschl.

Psecadia kirbyi, Mschl. Ab. Senck. Nat. Ges. xv. pp. 342-3,

354 (1890).

West Indies—Portorico (Mschl.).

Psecadia gelidella, Wkr.

Tamarrha gelidella, Wkr. Cat. Lp. Ins. B. M. xxix. p. 817 (1864).

West Indies—Jamaica {Wkr.).

Psecadia nivosella, Wkr.

Tamarrha 7iivosella,'Wkr. Cat. Lp. Ins. B. M. xxix. p. 817(1864).

W^est Indies—Jamaica {Wkr.), San Domingo {Wkr.).

Atycsianm.

Tortyra, Wkr.

Tortyra, Wkr. Cat. Lp. Ins. B. M. xxviii. p. 510 (1863).

N. syn.= Choregia (Z.), F. & R. Reise Nov., Lp. expl. pi. cxl.

(1875)"; Z. Hor. Soc. Ent. Ross. xiii. pp. 191-2 (1877).

Tortyra auriferalis, Wkr.

Tortyra auriferalis,Vi^ki: Cat. Lp. Ins. B. M. xxviii. pp. 510-511

(1863).
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N. syn.= Simcethis aurofasciana, Snell. Tijd. r. Ent. xviii. pp.73,
74-76, pi. vi. fio;. 7 (187.5); Msciil. Ab. Senck. Nat. Ges. xv.

pp. 335, 354 (1890).

SimcBthis (Chordates) aurofasciana, Snell. Tiid. v. Ent. xx. pp. 48-
49(1876).

Choregia aurofasciana, Snell. Tijd. v. Ent. xxviii, p. 15 (1885).
N. syn.= Choregia ignitu, Z. Hor. Soc. Ent. Ross. xiii. pp. 195-6

(1877).

West Indies—San Bommgo {Wkr.), St. Martin (Snell.), Cuba (Z.),

Portorico (Msehl.), St. Vincent (windward side, sea-level, 2 speci-

mens, Smith).

It is, I think, more than probable that Tortyra spectabilis, Wkr.
(Brazil), and Choregia fulgens, F. & R. (Colombia), are also varieties

of this species ; indeed, Zeller indicates the same opinion in naming
Chorerjia ignita under his remarks on Choregia fulgens, and not
under a separate heading. The differences appear to be the gene-
rally brighter colouring of the thorax and fore wings, and the small
longitudinal black streaks running towards the apex of the wing in

the West-Indian form.

Gauris, Hb.

Gauris biferana, Wkr.

Gauris biferana, Wkr. Cat. Lp. Ins. B.M. xxviii. p. 418 (1863).

West Indies—San Domingo {Wlcr.).

Gauris rimulalis, Z.

Simcethis rimulalis, Z. Ver. z.-b. Ges. Wien, xxv. p. 321 (1875);
Hor. Soc. Ent. Ross. xiii. pp. 174-5, pi. ii. fig. 62 (1877).

West Indies—St. Thomas (Z.), Cuba (Z.).

GnOSEUTIN^.

Brenthia, Clem.

Brenthia pavonacella, Clem.

Brenthia pavonacella, Clem. Proc. Ac. Nat. Sc. Phil. xii. p. 172

(1860); Stn. Tin. N. Am. pp. 38, 41, 134-5 (1872); Mschl. Ab.

Senck. Nat. Ges. xv. pp. 335, 354 (1890).

United States, Central America, Brazil.

West Indies—Portorico (Mschl.).

Glyfsiftestginx.

Trapeziophora, gen. nov.

(r|9a7re^toj'=an irregular four-sided figure; (popelv= io bear.)

Type, 6 $ Trapeziophora gemmula, Wlsm.

Antennce about half the length of the fore wings ; simple in both

sexes.
36*
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Maxillary palpi obsolete.

Labial palpi short, projecting, scarcely recurved ; apical joint

lon»ei- than the second joint.

Haustellum moderate.

Head smooth.

Thorax stout.

Fore wings elongate, subovate, costa somewhat arched beyond the

middle, apex rounded, apical margin oblique, rounded. Neuration :

12 veins, all separate ; 7 and 8 closely approximate at their base ;

•9 remote from 8; 10 very near 9, and approaching it even more

closely where it reaches the costal margin.

Hind wings trapezoidal, of even width throughout, dorsal margin

slightly concave, apex rounded, apical margin convex. Neuration :

8 veins ; 3 and 4 from a point; 6 and 7 separate, but approximate

towards their base.

Abdomen somewhat stout.

Legs smooth, spurs unequal.

This genus differs from the ordinary forms of the Glyphipterygince

in having smooth (not hairy) legs, and in the form of the hind

wings, which is trapezoidal, but in other respects it appears to fall

into the neighbourhood of Aelocosma, Meyr.

Trapeziophora gemmula, sp. n. (Plate XLI. fig. 7, a-5.)

Antennce fuscous.

Palpi whitish, doubly barred with black across the second joint

and with a hlack longitudinal line throughout the length of the

apical joint beneath.

Head purplish fuscous.

Thorax greyish fuscous.

Fore wings greyish fuscous at the base, blending into bright

purple on the apical half of the wing ; the basal half irrorated with

small whitish shining dots, which run in a series of confused lines,

radiating outwards from the base to the middle of the wing ; a few

similar dots, but of a rather yellower colour, are visible about the

middle of the bright purple apical half of the wing ; upon this outer

half are four distinct shining iridescent metallic bauds, with a lilac

or green reflexion—the first commencing on the costa, just beyond

the middle qf the wing, is widened and diff'used downwards, but not

reaching to the lower margin of the cell ; the second is shorter, with

a slightly oblique outward direction, and is more remote from tlie

first than are the two beyond it from itself or each other ; the third

band, commencing on the costa and curving obliquely outwards, is

recurved below the middle to the anal angle ; beyond it a short

fourth band crosses before the apex from the costa to the middle of

the apical margin ; cilia greyish about the apex, tending to purplish

grey about the anal angle. Underside unicolorous purplish fuscous.

Hind wings brown ; cilia greyish brown. Underside greyish

brown, with three bright metallic transverse streaks near the apex.

Abdomen greyish fuscous; dingy whitish beneath.

Legs banded with black and white.
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Vincent (windward side, 2 specimens,

Exp.
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Hind winffs ciuereous, with a slight fawn-brown shade from the

base above their middle ; a narrow inconspicuous subfuscous band

across the extreme apex ; cilia cinereous, with a slender paler line

along their base.

Abdomen cinereous.

Legs pale cinereous ; hind tarsal joints unspotted.

JFci'jo. al. 16 millim.

Hab. West Indies—St. Vincent (windward side, 2 specimens,

Smith).

Type, d 2
Htponomeutin^.

Hyponometjta, Z.

Hyponomeuta mahalebellus, Gn.

Yponomeuta mahalebella, Gn. Ind. Meth. p. 105 (1845) ; id.

Ann. Soc. Ent. Fr. (5 s.) ix. p. 282 (1879).

Hyponomeuta mahalebellus, Stgr. & Wk. Cat. Lp. Eur. (ii.)

no. 1555, p. 277 (1871).

Europe.

West Indies—Cuba {Gn.).

Hyponomeuta triangularis, Mschl.

Hyponomeuta triangularis, Mschl. Ah. Senck. Nat. Ges. xv.

pp. 339-40, 354(1890).

West Indies—Portorico (Mschl.).

(Eta, Grt.

(Eta punctella. Cram.

Phalcena (Tinea) punctella, Cram. Pap. Exot. iv. p. 164, pi.

ccclxxii. fig. L (1782).

=^(Eta compta, Grt. Proc. Ent. Soc. Phil. v. pp. 230-1 (1865).
— Scintilla pustulella, Gn. Ann. Soc. Ent. Fr. (5 s.)ix. pp. 287-8

(1879); Berg, Ann. Soc. Ci. Argent, x. pp. 100-2 (1880).

(Eta punctella, Z. Ver. z.-b. Ges. Wien, xxiii. pp. 228-9 (1873).

Larva : Ailanthus glandulosa.

United States, Honduras, Surinam, French Guiana, Argentine

Republic, Brazil.

West Indies—Triiaidad (Wlsm.).

I have a specimen from Trinidad received from Mr. Crowfoot.

Walker [Cat. Lp. Ins. B. M. xxxv. p. 1894 (1866)] records this

species from India, thus :
—" c. Himalaya Mts. Presented by the

Entomological Club." This specimen is labelled " Honduras "
!

(Eta fulviguttella, Z.

(Etafulviguttella, Z. Ver. z.-b. Ges. Wien, xxiii. pp. 231-2 (1873).
= Sybils glaucopidella, Gn. Ann. Soc. Ent. Fr. (5 s.) ix. p. 289

(1879); Berg, An. Soc. Ci. Argent, x. pp. 106-7 (1880).

(? Australia, Z.)

West Indies—Jamaica (Gn.).
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(Eta fastuosa, Z.

Q^ta fastuosa, Z. Hor. Soc. Ent. Ross. xiii. pp. 225-7, pi. iii.

fig. 68 (1877) ; Berg, Au. Soc. Ci. Argent, x. p. 109 (1880).

West Indies—Cuba (Z.).

(Eta siderea, sp. n.

AntenncB slightly serrate ; grey-brown.

Palpi blackish, with a white ring around the junction of the second

and apical joints.

Head white above, face with a black cross band.

Thorax purplish in front and behind, with a large shining golden-

yellow patch on each side (possibly joined in the middle, where my
specimen is pinned) ; tegulae shining golden-grey.

Fore wings purplish blue, a golden-yellow spot at the extreme

base scarcely separated from the costal margin ; beyond it an elon-

gate spot of the same colour reaching to two thirds of the wing-

length
; a round golden-yellow spot on the middle of the dorsal

margin, with a smaller one above and beyond it ; beneath the costal

margin a broad sinuate golden-yellow band from immediately before

the apex reaches to the anal angle, leaving the apical margin of the

purplish ground-colour, which is profusely irrorated throughout with

round snow-white spots ; cilia purplish grey. Underside brownish

grey.

Hind wings brownish grey, semitransparent, with a strong iri-

descent sheen, especially about the middle. Underside brownish

grey.

Abdomen brownish grey, a series of paler spots along its upper

side.

Legs purplish grey barred with white.

Uxi?. al. 19 miliim.

Hub. West Indies—San Domingo.
Type, $ Mus. Wlsm.
This specimen was kindly given me by Dr. Fernald in 1884.

EuARNE, Mschl. & Saalm.

Euarne obligatella, Mschl.

Euarne obligatella, Mschl. Ab. Senck. Nat. Ges. xv. pp. 340,

354(1890).

West Indies—Portorico {Mschl.).

Trichostibas, Z.

Trichostibas calligera, Z.

Trichostibas calligera, Z. Hor. Soc. Ent. Ross. xiii. pp. 231-2

(1877).

West Indies—Cuba {Z.).

Trichostibas ovata, Z.

Trichostibas ovata, Z. Hor. Soc. Ent. Ross. xiii. p. 233 (1877).

West Indies—Cuba {Z.).
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Trichostibas SORDIDATA, Z.

Trichostibas sordidata, Z. Hor. Soc. Ent. Ross. xiii. pp. 233-4

(1877).

West Indies—Portorico {Z,).

Trichostibas ? iophlebia, Z.

Trichostibas iophlebia, Z. Hor. Soc. Eat. Ross. xiii. pp. 228-9,

pi. iii. fig. 69 (1877).

West Indies—Antilles {Z.).

If the ncuiation, which is partly givea iu the figure, is correct,

this species cannot be a IVicJiostibas, but must be allied to Cydosia

nobilitella, Cram., the type of Sjnith's Ci/dosiince, which would

necessitate its removal from the Tineidce.

AuxiMOBAsis, gen. uov.

(av|?/ios= promoting growth; /3a(ns= the base.)

Type, c? 2 Auximobasis persimileUa,W\sni.

Antennte with the basal joint enlarged, flattened, not notched,

with a small pecten iu front.

Maxillary palpi small.

Labial falpi smooth, recurved to the top of the head ; apical

joint slender, more than half the length of the second joint.

Haustellum scaled.

Head smooth.

Tliorax stout, smooth.

Fore wiiujs elongate, lanceolate, slightly rounded at the apex,

costal margin nearly straight, dorsal margin bulged at the base,

straight beyond. Neuraiion : 12 veins; 2, 3, and 4 very short ; 7 and

8 form a common stem to above apex.

Hind wings nearly as wide as the fore wings ; lanceolate, taper-

ing outwards, widest at the abdominal margin ; cilia long. Neura-
tion : 8 veins ; 3 from the lower angle of cell, 4 and 5 forked out

of 3 from near its base ; ti and 7 separate.

Legs : hind tibiae densely clothed.

AuxiMOBASis PERSIMILEL.LA, sp. n. (Plate XLI. fig. 9, a-c).

Antennce cinereous, basal joint hoary.

Palpi cinereous, stained with fuscous externally nearly to the

apex of the second joint.

Head hoary cinereous.

Thorax hoary cinereous.

Fore wings hoary cinereous, sprinkled with fuscous scales ; an ill-

defined slightly outcurved fuscous band scarcely before the middle

of the wing from the costal to the dorsal margin ; a pair of fuscous
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dots beyond the end of the cell, and a slight angulated fuscous shade

before the apex running parallel to the margin of the wing (ia some
specimens these markings are almost obsolete); cilia cinereous.

Hind wings greyish ; cilia cinereous.

Abdomen cinereous, faintly banded with a deeper shade.

Legs : hind tibiae fuscous, externally clothed above with pale cine-

reous hairs ; spurs and tarsal joints pale cinereous.

Exp. al. 10-12 millim.

Hab. West Indies—St. Vincent (Kingstown, 2 specimens ; wind-

ward side, G specimens, Smith). >

Type, d 2 . _

In markings this species is scarcely distinguishable from a small

specimen of Blastobasis phycidellu, Z., but the absence of an au-

tennal notch and the neuration of the hind wings at once distin-

guish it. It is the only form allied to Blastobasis that I have yet

met with in which veins 3 and 4 of the hind wings proceed from a

stalk out of 3 instead of coming direct from the edge of the cell

;

the whole group is an exceedingly difficult one, and the multiplica-

tion of genera founded on good structural differences, however slight,

can only facilitate their future classification, especially as the species

are at least as difficult to separate by pattern and markings as are

the genera.

Heliodinin^.

Heliodines, Stn.

Heliodines marginata, sp. n.

AntenncB simple, as long as the fore wings ; sooty brown.

Palpi short, slender, dependent ; sooty brown.

Head and thorax sooty brown ; underside of the thorax with a

conspicuous orange yellow spot on each side.

Fore wings shining orange-yellow, very narrowly margined through-

out with sooty brown, which is diffused over the extreme apex ; a

single lilac shining metallic spot lies on the costal margin near the

base ; there are two slender, but by no means conspicuous, streaklets

of the same colour—one along the base of the cilia about the

region of the anal angle, the other much shorter, above and parallel

to it, forming a short tooth-like projection inwards from the middle

of the suffused dark apical portion of the wing ; cilia sooty brown.

Underside unicolorous greyish brown.

Hind wings deep brown ; cilia sooty brown. Underside unicolor-

ous greyish brown.

Abdomen and legs sooty brown.

Exp. al. 8 millim.

Hab. West Indies—St. Vincent (windward side, 1 specimen.

Smith).

Type, cS.
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CoSMOFTJES YGIN2E.

COSMOPTERYX, Hb.

COSMOPTERYX LESPEDEZ.*;, Wlsm.

Cosmopteryx lespedezce, Wlsm. Tr. Am. Ent. Soc. x. p. 198

(1882).

Larva on Lespedeza (in U.S., Wlsm.).

United States—Texas, N. Carolina.

West Indies—St. Vincent (Kingstown and windward side, 4 speci-

mens, Smith).

Cosmopteryx (? gemmiferella, Clem.), Mschl.

Cosmopteryx gemmiferella, Clem. Proc. Ac. Nat. Sc. Phil. xii.

p. 10 (I860) ; Stn. Tin. N. Am. pp. 39, 100-1 (1872).

Cosjnopteryx {^gemmiferella, Clem.), Mschl. Ab. Seiick. Nat.

Ges. XV. pp. 345, 354 (1890).

Larva on Zizania miliacea, April and June (in U.S., F. ^ B.).

United States—Texas, Pennsylvania.

West Indies—Portorico {Mschl.).

Cosmopteryx sancti-vincentii, sp. n.

Antejmce brown, with a slender white line along each side reach-

ing to a white ring around the eighth joint from the apex ; apical

joint white.

Palpi brownish, with slender whitish lines throughout their

length above and beneath.

Head brown.

Thorax brown, with a slender longitudinal central white streak.

Fore wings brown to a little beyond the middle, apex brown,

separated from the basal half by a Ijroad pale yellow band ; on the

basal half are four distinct slender white longitudinal lines—the first

along the costal margin from the base to the yellow band, some-

times slightly interrupted about its middle ; a second from near the

base above the fold parallel with the first and about two thirds its

length ; a third below the outer half of the fold, short, commencing
at one half the length of the brown basal half and not reaching the

yellow band ; a fourth along the dorsal margin reaching to a point

opposite the commencement of the third ; the brown basal half is

bordered obliquely by two spots of raised pale golden scales, some-

times connected, the upper spot being slightly nearer to the base

than the lower one, at the outer edge of the upper spot is a minute

dot of jet-black scales ; at the outer edge of the broad yellow band

are two opposite pale golden spots, the one costal, the other, which

is the larger, dorsal ; between these spots the yellow colour of the

band is continued for a small space and emits into the brown apical

part of the wing a slender straight golden-yellowish line to the ex-

treme apex ; a few whitish scales on the costa form an outer margin

to the second pale golden-yellow costal spot ; cilia greyish brown.
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Hind wings greyish brown, cilia the same.
Abdomen brownish cinereous, pale beneath.
Legs brownish, spotted on the spurs and tarsal joints with silvery

white.

Exp. al. 10 millim.

Hub. West Indies—St. Vincent (Kingstown and windward side,

2 specimens. Smith).

Type, 6 2 •

Lavemnin^.

Anybia, Stn.

Anybia conspersa, sp. n.

Antennce with the basal joint somewhat enlarged outwardly

;

greyish fuscous, the last eight or nine joints at the apex whitish

ochreous.

Paljji recurved to above the base of the antennae ; apical and
second joints about equal in length ; dark fuscous, externally deli-

cately stippled with cinereous scales.

Head greyish fuscous ; face pale cinereous.

Thorax greyish fuscous, speckled with pale cinereous, especially

at the sides.

Fore wings narrow, elongate, tapering, acuminate, with long cilia ;

cinereous, thickly clouded and sprinkled with fuscous ; a sUght
chestnut-brown shade near the base, adjacent to but below the fold ;

a few chestnut scales also above the fold halfway to the costal

margin; dorsal margin thickly clouded with fuscous throughout ; a

small fuscous dot lies at the end of the cell on the middle of the

wing, and indeed over the whole wing-surface the dark scaling pre-

dominates ; cilia greyish cinereous.

Hind wings very narrow, less than half the width of the fore wings

;

with very long cilia ; brownish grey ; cilia greyish cinereous.

Abdomen greyish cinereous ; anal tuft subochreous.
Legs : hind tibiae fringed above

;
pale ochreous on their inner and

under sides, greyish fuscous externally ; hind tarsal joints faintly

spotted with pale cinereous, a small pale ochreous spot above the

first pair of spurs.

Exp. al. 11-12 millim.

Hah. West Indies—St. Vincent (Kingstown and windward side,

3 specimens, Smith).

Type, $.
_

The genus Anybia is represented in Europe by a single species,

with which I have very carefully compared the two now described

;

the neuration is undoubtedly similar and the very slight difference

in the more recurved palpi is quite insufficient to separate them,
especially as the comparative lengths of the joints with their closely

appressed scales precisely agree with the type. It is remarkable
that this genus should not have been recorded from other localities,

since its presence in the West Indies indicates the probability of a

wider distribution.
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Anybia curvipunctella, sp. n.

[Antenna wanting.]

Palpi recurved to base of antennae, apical joint as long as the

second; purplish fuscous.

Head purplish fuscous ; face shining pale cinereous.

Thorax purplish fuscous.

Fore wings purplish fuscous, with a semicircular pale ochreous

spot on the outer third of the fold, which runs through the middle
of it, its concavity being towards the base ; two minute very pale

ochreous spots—one costal, the other dorsal—opposite to each other

at about one fifth from the apex ; cilia purplish fuscous at the apex,

pale cinereous on the dorsal margin below it.

Hind wings very narrow
;
pale greyish ; cilia pale cinereous with

a faint ochreous tinge.

Abdomen greyish cinereous.

Legs purphsh fuscous externally, very pale ochreous internally
;

posterior tibiae fringed above with very pale ochreous hairs ; a pale

ochreous spot at the base of the spurs and some pale ochreous spots

on the posterior tarsal joints.

Exp. al. 8 millim.

Hab. West Indies—St. Vincent (vdndward side, I specimen,
Smith).

Type, 2.
A much smaller species than conspersa, and at once distinguished

by the pale ochreous spot on the fold.

BATItACSEDSIN^.

Batrachedra, Stn.

Batrachedra albistrigella, Mschl.

Batrachedra albistrigella, Mschl. Ab. Senck. Nat. Ges. xv.

pp. 345, 354 (1890).

West Indies—Portorico (Mschl.).

Zarathra, Wkr.

Zarathra insulella, sp. n.

Antennce half as long again as the fore wings ; basal joint very
slightly enlarged

; pale yellowish.

Maxillary palpi slightly folded.

Labial palpi very long, recurved, slender, acuminate; apical joint

slightly longer than the second ; white.

Head thickly clothed with appressed scales, projecting in front at

the sides of the face ; shining whitish with an aureous tinge.

Thorax pale yellowish.

Fore wings shining pale straw-colour, with an aureous streak ex-
tending from the base along the middle and spreading over the costal

margin beyond the middle of the wing, and crossing the fold towards
the dorsal margin in two diffused spots, the first near the base,

the other about the middle ; immediately before the apex is a
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slender shining leaden-grey semicircular line bulging outwards from
the costal and recurved to the dorsal margin about the anal angle

;

at the apex is a conspicuous black spot, from which a curved black

line runs through the cilia towards the anal angle, but is ended
abruptly before reaching it ; between this and the semicircular

shining line already mentioned is an oblique straight black line

following the margin of the wing at the base of the cilia and reacli-

ing upwards nearly to the costo-apical spot ; cilia tipped with
black at the extreme apex, those on the hitid margin pale reddish

grey. Underside brownish fuscous.

Hind wings grey ; cilia pale reddish grey.

Abdomen reddish grey.

Legs : hind tibiae fringed above with separate pale yellowish

hairs, giving a pectinate appearance ; a black spot lies at the base of

the spurs and three black bands on the tarsal joints, which are

otherwise white.

Exp. al. 9 millim.

Hnb. West Indies— St. Vincent (3 specimens, Smith).

Type, c? .

_

This species is closely allied to Gracilana leuconota, Z., from
Ubaque, which also probably belongs to this genus ; the species now
described differs chiefly in the larger dark apical spot, which is

placed nearer to the costal margin, and in the presence of the oblique

black streak below it. I am justified in separating it from the genus
Gracilaria on account of its much longer antennae and its slender

long recurved palpi ; the maxillary palpi, although undoubtedly
present in the typical Zarathra, are not quite so strongly developed
as in this species, but the shape of the wings is the same, and, so far

as I can judge without denuding the specimen, the general pattern

of ueuration is similar. This genus is not confined to South America,
but extends also to Africa and the Indian region.

Gbacilahian^.

Gracilaria, Hw.
Gracilaria ^eneocapitella, sp. n.

Antennae greyish, faintly spotted with paler colour.

Palpi whitish, outer half of second joint fuscous, except at the

extreme apex.

Head shining iridescent bronze ; face shining metallic whitish.

Thorax shining bronzy.

Fore wings tawny purplish, mixed with pale lemon-yellow beyond
the basal fourth ; a conspicuous broad pale lemon-yellow band
extends from the basal third along the costal portion of the wing to

the apex, its margin not clearly defined, the tawny purple blending

into it from below ; this band is widest and most conspicuous about

its commencement, where it contains one or two minute fuscous

costal dots; a series of dark purple striae is also visible along the

dorsal margin, and some small groups of fuscous scales are on the

apical portion of the wing, reaching to the extreme apex ; cilia at
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apex and beneath it pale yellowish spriakled with fuscous, on the

dorsal margin grey.

Hind wings grey, with cilia of the same colour.

Abdomen grey ; shining creamy white beneath.

Legs : anterior and median pair with bronzy-brown tibiae and

white tarsal joints
;
posterior pair shaded above with bronzy brown,

tarsal joints whitish.

Exp. al. 12 millim.

Hab. "West Indies—St. Vincent (windward side, 1 specimen.

Smith).

Type, c?.

GrRACILARIA APICEPUNCTELLA, Sp. n.

AntenncB with the basal joint slightly enlarged ; longer than the

fore wings ; very pale cinereous.

Palpi rather long, dependent, slender ; second joint cinereous,

with a darker spot on its outer side at the apex ; apical joint about

equal in length to the second, whitish, with a dark spot rather before

the middle on its outer side.

Head very pale cinereous ; face whitish.

Thorax dirty whitish.

Fore wings greyish fuscous, obliquely barred with interrupted

creamy-white bands along the dorsal half of the wing ; a round

black apical spot enclosed in a pale ferruginous apical space, which

is narrowly black-margined, its anterior margin straight, its poste-

rior margin following the base of the cilia around the apex and

apical margin to the anal angle ; the creamy-white bands and mark-
ings are distributed as follows :—near the base a small square dorsal

spot ; beyond it before the middle a larger spot tending obliquely

outwards towards a small subcostal spot before the middle, between

which and the base is a second smaller subcostal spot ; a narrow

line from before the middle runs along the dorsal margin, and is

dilated beyond the middle into a large trapezoidal dorsal patch,

which reaches to the inner margin of the pale ferruginous apical

space, and diverted to the costa by a narrow line internally and

externally dark-margined, its external margiu being the blackish

inner margin of the ferruginous space already mentioned ; before

this narrow line are three short longitudinal streaks, the middle one

almost or quite communicating with a short oblique subcostal streak

beyond the middle, near the costal end of which another oblique

separate streak arises, which tends backward towards the dorsal

margin, terminating above the origin of the narrow dorso-margiual

line ijefore the middle of the wing-length ; cilia pale greyish tipped

with black, on the dorsal margin pale greyish.

Hind wings and cilia greyish.

\^Abdomen missing.]

Exp. al. 8 millim.

Hab. West Indies—St. Vincent (windward side, 1 specimen,

Smith).

Type, $.
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The following species do not belong to the families dealt with in
this paper :

—

Orapholitha'f subapicana, Wkr. Cat. Lp. Ins. B, M. xxviii.

pp. 387-8 (1863).

West Indies—San Domingo ( Wicr.).

Galasa rubidam,Wkr. Cat. Lp. Ins. B. M. xxxv. p. 1802 (1866).
West Indies—Jamaica (Wlcr.).

Eggyna submutata, Wkr. Cat. Lp. Ins. B. M. xxxv. pp. 1895-6
(1866).

West Indies—San Domingo {Wlcr.).

Cydosia nobilitella, Cram. Pap. Exot. iii. p. 128, pi. cclxiv. tio-. G
(1779).

South America, Central America.
West Indies.
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Table of Distribution.

West Indies.
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o -= =;

PTEEOPHOEID^.

AGBISTIXM.

1. SCOPTOSOMA, Z.

1. tipuloides, Wlsm. ..

PTEEOPHORLNM
2. Trichoptilus, Wl^m.

2. centetes, 3/^r ,

w.

3. Plattptilia, Hb.
3. pusiILidactylus,"JF^. .

4. sp., Snell

4. (? Stesoptilia, Bb.)

5. piuniUo, Z.)

5. Alucita, L.

6. thom£e, Z
7. basalis, Mscht.

8. paleaceus, Z
9. bipunctatus, Jlschl. ...

10. participatus, MscM. ...

11. prsBustus, Mschl.

6. Pterophop.us, Geoffr.

12. agraphodactjlus, IVkr.

13. aspiloclactrlus, WJcr

14. sp., Mschl.

OBHEOBLS'M.

7. Oexeodes, Latr.

15. eudactyla, F. ^- R.

.

uQ

a
S ^

Other Localities

Xew Guinea. Australia,

(? Ceylon).

United States.

I United States.

Colombia. Brazil.
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Table (continued).

•2 a ^
6 i^iW

TORTEIOIDiE.

TORTRICINM.

8. ApiNOGLoasA, Mschl. ^
Saalm.

16. comburana, Mschl. ...

9. Caccecia, Hb.
17. jamaicana, Wkr

10. (TOUTRIX, i.).

18. effoetana, iT/icA^.

19. insignitana, Mschl. ...

11. Ptych.wiokbia, WlSlH.

20. catenana, Wlsm
12. Platy.vota, Ckiii.

21. rostrana, Wkr
22. repandana, Wkr

13. Ceratorkhineta, Z.

23. calidana, Z

West Indies.

CONCHYLIDINM.

14. CoNCnTLis, Tr.

24. lacteipalpis, Wlsm.
'2b. prolectana, Ms/hi..

2(;. tectouica, Mschl. .

27. ricinitana, Mschl.

.

28. bunteana, Boh.''

29. .sp., Wlsm
30. sp., Wlsm

GEAPHOLITHINJE.

15. Bactra, Stph.

31. lanceolana, Hb

16. Episimus, Wlsm.
transferrana, Wkr
32. var. vincentana, Wlsiii.

3.3. augmentana, Z
17. Cacocharis, Wlsm.

34. albimacula, Wlsm
18. PnoxoPTERis, Tr.

3.5. virididorsana, Mschl. .

19. G-RAPIIOLITIIA, H.-S.

36. livens, Wlsm
37. excitana, Mschl

a
IB a

!h.S
=> S
:3 3

(D -

sr-g
^ 2 s .-

O ^' ; .^
P-l CO '32 !K

*l Brazil

Other Localities.

»i

Florida, Venezuela, Brazil.

United States

Europe, Africa, Asia,Australia.

New Zealand, United States

Brazil.
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GBAPHOLITHIX.E
(continued).

20. (? COPTOLOMA, Lcl.)

33. iigurana, Z
39. albieapitana, W/s>}t. .

21. Pjjdisca, Tr.

40. longipalpana, MschL,
22. Crocidosema, Z.

41. plebeiana, Z

23. Stuepsickates, Mei/r.

42. smitliiana, Wlsm. ..

24. Heligmocera, Wlsm.
43. calvifi'ons, Wlsm. ..

TINEI]S'jE.

25. TixEA, L.

44. jjlumella, Wlsm.
45. .sp., Wlsm
46. ?8p., £11

BENDBONEUEINJF..

26. Bexduijnel-ka, Wlsm.
47. prrestans, Wlsm. .

.

8ET0M0RVHINJE.

27. Seto-morpha, Z.

48. rupicella, Z

ANAPHOIUKM.
28. EuLEPisTE, Wlsm.

49. urabratipalpis, Wswi...

29. AcKOLoPHUs, Pocy.

50. vitellus, J-'oc_y

51. poey i, Wlsm
52. niveipuuctata, Wlsm...
53. plumifrontelius, Clem.

54. walsingbaiui, Mschl....

55. leucodocis, Z
30. CiENOGENEs, Wlsm.

56. pusilla, Z.

57. ocbracea, ^Isckl.

West Indies.

I*

Ei-^

>i.B
.02 H

Other Localities.

Europe, Australia, Brazil

Peru, Argentine Republic.

United States.

(? Brazil.)

Colombia.
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AXAPHORIX.E
(continued).

31. Anaphora, Clem.

58. popeanella, Mschl.
59. areasalis, WIcr
60. miuiasalis, Wkr. ..

61. noctuina, Wlsm. ..

32. Felderia, insm.
62. dimidiella, Wlsm. ..

33. Bazira, JFX.V.

63. sylinella, Wlcr

EUPLOCAMINJE.

34. Amydria, Clem.

64. anaphorella, Wlsm,. ..

35. Myrmecozela, Z.

65. ochraceella, Tengstr...

36. Tiquadra, Wkr.
66. aspera, Z
67. lentigiuosa, Z
68. sp., Wlsm

37. Pexic.ne.midia, Mschl.

69. mire] la, Mschl

PLVTELLINM.

38. PtUTELLA, SckrJc.

70. cruciferarum, Z.

GELECHIANM.

39. Gelechia, Z.

71. donatella, WJcr

72. robustella, W/cr

73. attenuatella, Wkr
74. exclarella, Mschl.

75. costipunctella, Mschl.

.

76. rivulella,, 3fschl

77. cinereocervina, ff7«w...

78. sp., Siiell.

79. ?sp., Snell

40. BETOTROPnA, Hein
80. translucida, Wlsm. ...

81. sp., Wlsj/i

.^ -.^ ^ *.=> J-' I
"^

3D \X ;P «! H P

Other Localities.

United States.

Europe.

Brazil, Peru.

Europe, Asia, Africa, North
America, South America,
Australia.

37^
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CHOREUTJN^.

54. Brentiiia, Clem.

108. pavonacella, C/em.

GLYPHIPTERYGINM.

55. Trapeziophora, Wlsm.
109. gemmula, IVlsm

West Indies.

XYLOBYCTIKE.

56. GLYriiiDocERA, Wlsm.
110. audax, Wlsm

HYPONOMEUTINM.
57. Hyponomeuta, Z.

111. mahalebellus, Gn I»
112. triangularis, Mschl. ...

58. CET:A,Gri.

113. punctella, Cram

114. fulviguttella, Z
115. fastuosa, Z #

116. siderea, Wlsyn

59. EuARNE, Mschl. 4' Saalm.

117. obligatella, Mschl.

60. Trichostibas, Z.

118. caUigera, Z
119. OTata, Z
120. sordidata, Z
121. ?iophlebia, Z

BVTALINM.

61. AUXIMOBASIS, Wls^i.

122. persimilella, Wlsm.

HELIODININJE.

62. Heliodines, Stn.

123. marginata, WlsDn.

02 So
.5 tS

PU M .ce

Other Localities.

United States, Central Ame-
rica, Brazil.

Europe.

United States, Honduras,
Surinam, French Guiann.

Brazil, Argentine Eepublic

(? Australia, Z.)

Antilles (2.).
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Fig. * 10. Eidepiste umbratipalpis, <J ,x>. b\\. Genital segments.
11. Acrolophus vitellug, (j'.p. .")12. Genital segments.

* 12. poeyi, ^J, p. 512. Genital segments.
13. vjalsiitghami, (£ , p. .514. Genital segments.

* 14. Amvphora noctidna, (j", p. 515. Genital segments.
* 15. Feldcria dimidiella, ^ , p. 516. Geaital segments.

* = Drawn from the type.

The figures are all enlarged.

3. On the Spiders of the Island of St. Vincent.—Part I.

By E. Simon '.

[Received October 16, 1891.]

(Plate XLII.)

[The Spiders dealt with in this memoir have all been obtained in

the island of St. Vincent, British West Indies, by Mr. H. 11. Smith,

who was sent to the island by Mr. F. DuCane Godman, F.R.S., in

order that he might assist tiie joint Committee aijpointed by the

British Association and the Royal Society to report on and investigate

the Natural History of the "West-Indian Islands.

M. Eugene Simon has, at the request of the Committee, been so

good as to undertake the examination and description of the

Spiders", and in this paper he gives the result of his examination of

the specinr^.ens belonging to the families Aviculariidfe, Filistatidse,

Uloboridse, Dysderidse, Oonopidse, Leptonetidse, Sicariidse, Caponi-

idse, Drassidse, and Palpimanidse.

As onlv a portion of the Order Araneae is treated of in this first

result of M. Simon's studies it would be premature to give statistics,

but it is worth while to call attention to the facts that a great portion

of the species—about 80 per cent.—are found to be new, and that a

considerable number of the novelties are known to occur also in

Venezuela, which country M. Simon himself recently visited, with

the result of discovering a very large number of new Spiders and

insects.—D. S.]

Ordo ARANE.ffi, Sund.

Subordo ARANE^ THERAPHOS^, Walck.

I . Familia A v i c u l a r 1 1 d ^.

1, Sectio AviculariidcB trionychce.

Subfamilia Paratropin^.

Gen. Anisaspis, nov. gen.

Cephalotliorax humilis, fovea carens. Oculi fere ut in Paratropi,

sed inter se magis apiiropinqiuiti et subcontigui. Partes oris

1 Communicated by Dr. D. Sharp, F.E.S., F.Z.S., on behalf of the Committee

for Investigating the Fauna and Flora of the West-Indian Islands.

- With the exception of those belonging to the family Attidse, which will be

worked out by Mr. .Geo. W. Peckham, of Milwaukee.
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pedesque fere ut in Paratropi, seel parte Jahiali apiee arcuata et

mimts dense spimdosa, pedum ungue inferiore vix ullo. Mamillce

ducB, articulo basali hrevi et lato, articulo medio longiore et cylin-

drato, articido idtimo medio mxdto hreviore et obtuse conico.

A Paratropi, E. Sim. \ cui affinis est imprimis differt cephalo-

thorace fovea carente, mamillis duabus tantum et articulo ultimo

medio breviore.

1. Anisaspis tuberculata, sp. nov.

5. Lonq. 4-6 mm.— Ceph.alotliorax breviter ovatiis, 7iumilis, sed

longituditialiter carinatus, rugosvs et impressus, obscure fuscus,

pilis pronis ciirvatis squamidisque ferrugineis crebre vestitus, in

medio p>ilis albidis curvatis, antice uviseriatis postice biseriatis

ornatus. Tidier oculorum parvum., elevatum et subrotundum.

Ocidi confetti. Abdomen breve, antice truneatum, postice leviter

ampliatum et obtuse truneatum, fuscum, creberrime ferrugineo-

squamulaium et tubercidis bacilliformibus obtusis et transversim

ordinatis insigniter decoratum : ad marginem anticum tuberculis

quatuor, mediis reliquis inajoribus, dein tuberculis minoribus

biseriatis sex (2-2-2), postice tubercidis similibus octo quadri-

seriatis (4-4). Mamillce testacece. Sternum fulvum, tenuiter

rugosum et setts longis clavatis munitum. Partes oris fulvce et

nitidce. Pedes obscure fulvo-olivacei, fusco-variati, femoribus

crassis, tuberculis parvis parum regulariter seriatis mmiitis,

patellis tibiisque leviter angidosis, superne paidulum depressis,

tibiis cunctis supra aculeis binis : 1° gracili et arcuato, altera

erecto et apice clavato, et subtMS aculeisplurimis similibus armatis

;

metatarsis tarsisque cyVmdraceis sat gracilibus, et (saltern pos-

ticis) superne seta valida et erecta munitis.

Insula Sancti Vincentii.

Subfamilia Ctenizin^.

. 2. Pachylomertjs salebrosus, sp. nov.

5. Lom/. 16 mm.— Ceplialothoraxnormalis, Icpvis, nigro-piceus,

parte cephalica postice leviter dilutiore. Ocxdi antici a sese an-

gitste et fere ceque separati, medii rotundi lateralibus plus ^

minores, laterales late ovati et obliqui. Medii postici mediis

anticis vix minores, leviter angidosi, a lateralibus posticis Jiaud

separati. Laterales postici mediis vix majores sed multo minorex

quam laterales antici. Spatium inter laterales anticos et posticos

diametro oculi plus quadruplo angustius. Abdomen maximum,
fusco-violaceo-sericeum, subtus dilutius, tuberculis minutissimis

setiferis conspersuni. Chelce nigrce, pro2)e apiccm transversim

rugatce et rufulo-erinitce, rastello ad angulum interiorem abrupte

prominente. Partes oris, coxce, sternumque obscure fidvo-rifes-

centia, nitida. Pars labialis ad apicem dentibus validis parum
regulariter biseriatis (5-3) armata. Ooxce usque ad apicem

' Typus P. scrupcns, E. Sim., ex Amazona : cf. E. Simon, Ann. Soc. Ent. Fr.

1889, p. 214.
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dentatce, dentihus hasilarihus reliqiiis validiorihis. Pedes robus-

tissimi, nigro-picei, femoribus inferne dilutionhxis.

Insula Sancti Vincentii.

A P. asperulo, E. Sim., cui valde affinis est, imprimis differt

oculis quatuor anticis inter se sequidistantibus, oculis lateralibus pos-

ticis mediis vix majoribus, rastello chelarum ad angulum abruptius

prominente, parte labiali et prsesertim coxis pedum maxillarium

crebrius dentatis.

V 3. PhJENOTHELE ' INSULARIS, sp. nov.

2 . Long. 1 1 mm.— Cephalotliorax fusco-piceus, versus marginem
posticum paulo dihitior, Icevis et s^tbglaher, elongatus, parte

cepTicdica valde conve.va, antice vix attenuata, utrinque sidco

ohliquo et ahhreviato profunde impressa, parte ihoracica de-

pressa et pos/?c<? valde attenuata, fovea valde procurva

semilunari. Oculi antici, desiqyerne visi, lineam rectam

designantes, medii lateralihxis patilo rainores. Ocidi piostici

parvi, inter se suhaquales. Ahdomeyi breviter ovatum, supra
nigricans et pariim dense senceo-puhescens, sidtlus testaceum.

Mamillce pallide testacece. Clielce nigrcc, validce, rastello ex

dentibus sat parvis sed numerosis et 'pluriseriatis composito.

Sternum, partes oris pedesque fulva, femoribus, prasertim an-

ticis, obscurioribus et olivaceis. Sternum Iceve, impressionibus

parvis binis, iransversini late remotis munitum. Pars labialis

subquadrata, convexa et mutica. Pedes mediocres, tibia I' paris

inferne, prope medium, aculeo setiformi munita, metatarso leviter

scopidato, actdeo basilari aculeoque apicali minutissimis instructo,

tibia 2' paris acideis setiformibus binis, metatarso acideis inferi-

oribus binis robustioribus aculeisque apicalibus binis instructo ;

patella 3 paris antice numerose et inordinate aculeata, sed

patella 4» paris mutica, tibia 3' paris metatarsis 3' et 4» parium
sat numerose aculeatis, tarsis posticis utrinque prope ungues

minute biaculeatis.

Insula Sancti Vincentii.
" S. end of island. Rocky ground, near the sea-level, under

trailing plants."—ZZ. H. S.

Subfamilia Diplurin^.

I 4. Thelechoris guyaneivsis, Walck.

Mygale guyanensis, Walck. Apt. i. 1837, p. 231.

Entomothele guianensis, E. Sim. Anu. Soc. Ent. Fr. 1889,

p. 216.

Insula Sancti Vincentii.

Tres commun dans toute I'ile.

Espece egalement repaudue en Guyana et dans ie uord du
Bresil,

^ Typus P. qaiijoni, E. Sim., ex Ecuador : cf. E. Simon, Actea Soc. Linn.
Bordeaux, 1889.
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Nota.—Le genre Entomothele, E. Sim., est synonyme de Thelechoris,

Karsch, qui a" la priorite. D'aprus aue communication du Dr. Lenz

de Lubeck Entomothele striatipes, E. Sim., serait la meme que

Thelechoris rutenbergi, Karsch, la description et la figure, publics

par le Dr. Karsch, d'apres un seul individu mutile et en trfes

mauvais etat, sont tout-a-fait meconnaissables.

5. ACCOLA^ MODESTA, Sp. UOV.

$ . Long. 8 mm.— Cephalothorax angustv.s, testaceo-rwfescens,

Icevis et nitichis, parce et longe cinereo-setosus. OcuU laterales

utrinque juxte contigui, late ovati, anticus postico mltem
^^

major, laterales antici ohliqui inter se anguste separati; oculi

mediiparvi, elongati, cvm lateralibus posticis lineam parum re-

curvam formantes. Abdomen oblongum, testaceum, longe tt sat

remote albido-setosum. Sternum, chelae, pedesque testaceo-rufula,

longe setosa, pedes quatuor antici fere mutici, postici,prcesertim

metatarsis et tibiis, aculeis gracilibus etlongis numerosis instmcti.

Mamillce lurido-testaceoi, articulo basalt reliquis^ longiore, arti-

cido apicali medio circiter cequilongo vel vix breviore.

Insula Sancti Viiiceutii.

Ab A. lucifuga, E. Sim., differt oculis lateralibus anticis posticis

evidentius majoribus et oculis quatuor posticis liueam minus recurvam

designantibus.

Ab A. cyclopi, E. Sim., cui niagis affinis est et subsimilis, differt

imprimis oculis lateralibus anticis paulo minoribus tlistinctius sepa-

ratis et marnillarum articulo ultimo multo breyiore.

2. Sectio AviculariidcE dionychce.

Subfamilia BARYCHELiNiE.

•^ 6. Stothis ^ AFFINIS, sp. nov.

$ . Looig. 10-13 mm.—A S. astuta, E. Sim., cui valde affinis est,

tantum differt spatio inter oculos laterales anticos et p>osticos dia-

metro magno oculi saltem Jiaud angustiore, pedibus anticis paulo

gracilioribus, tibiis inferne aculeis setiformibus binis instructis,

metatarsis acideis binis robustiorihus et longioribus, aculeis tibi-

arum et metatarsorum posticorum numerosioribus, parte labiali

apice clensius spinulosa.— Oejthalothorax obscure fusco-piceus,

fulvo-puhescens. Abdomen supra nigricans et fulvo-pubescens,

'maculis testaceis triseriatis ornatmn, mactdis mediis (quinque)

subquadrafis, lateralibus longioribus et obliquis ; subtus testaceum

et maculis quatuor obscurioribus, plus minvs distinctis et Incini-

osis, notatum . Chelce, sternum
,
2>t'xles maxillares pedesque fusco-

picea, pateJlis tarsisque pauh dilutioribus.

Insula Sancti Vincentii.

"Glen near sea-level, under rubbish; 1000 ft., at roots of

ferns."—H. H. S.

1 Typus A. Ivcifuga, B. Sim., ex Venezuela : of. Arm. Soc. Ent. Fr. 1889.

2 Typus 8. ccnohUa, E. Simon, ex Venezuela : cf. E. Simon, Ann. ^<>c. Ent.

Fr. 1889.



1891.] THE ISLAND OF ST. VINCENT. 553

Subfamilia Aviculartin'^.

'' 7. Tapin4uchenius sancti-vincentii.

Mygale sancti-vincenti, Walckenaer, Apt. i. 1837, p. 216.

$, Cephalotli. long. 17'5 mm., lat. 15 «im. Ahd.long. 20 mm.
Pedes : 1. 46*2 mm., II. 41-5 mm., III. 40 mm., IV. 48-5 mm.—
Geplialnthorax ovatus, humilis, nigricans, pilis teniiihus j>ronis

sericeis hviter violaceo-micantihiis, ml marginem longiorihus,

crehre iectvs. Oculi qualtior antici, desupcrne visi, lineam sub-

rectam formantes ; medii rotundi lateralibtis jjaulo majores et

inter se quam a lateralihus paido remotiores ; laUrales elongati

atque ohliqui. Oculi postici utrinque appropinquati sed distincte

separati, medii elongati et postice acuti, laterales latiits ovati,

mediis majores, sed lateralihus anticis minores, spatio inter

laterales anticum et posticum dimidio diametro oculi plus duplo
angustiore. Abdomen ovatum, supra nigricatis, nigro-vehitinum,

longe et 2}areius cinereo-rufulo-liirsutum. Partes oris, sternum,

coxce venterque nigra et nigerrimo-velutina. Partes oris intus

coccineo-ciliatce. Pedes rohusti, longissime et creberrime cinereo-

serlceo-Jdrsuti. Scop>ulce metatarsorum quatuor aniicorum latis-

simce et basin attingentes, scopidce metatarsi 3' paris tertiam

partem basilarem occujmntes, metatarsi 4' paris apieem tantum
occupantes. Metatarsus 4* paris tibia circiter cpquilojigus.

Mamillce nigne, nigro-velutince, metatarso 4* paris non multo
breviores, articido idtimo medio longiore.

Insula Sancti Vincentii.

Subordo ARANE^ VER^E, E. Sim.

1. Araneae verse cribellatse.

1. Faniilia FiLiSTATiDiE.

8. Filistata capitata, Heatz.

Filistata capitata, Henlz, Bost. J. Nat. Hist. iv. 1842, p. 228,

t. viii. f. 7.

Teratodes depressus, C. Kocli, Ar. ix. 1842, p. 103, f. 755.

Filistata cubcecola, Lucas in Ramon de la Sagia, Hist. Cuba, &c.,

Ar. 1853, p. 74, tab. iv. f. 2.

Filistata capitata, Keyserl. Verb. z.-b. Ges. Wien, 1879, p. 345,

tab, iv. f. 33.

Insula Sancti Vincentii.

" Windward side near Stuce River."

—

H. H. S.

Espece tres repandue dans toute I'Amerique temp^ree et tropicals

depuis lesud des Etats-Unisjusqu'a la Republique Argentine.
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2. Familia Uloborid^.
9. DiNOPis spiNosus, Marx.

Dinoj)is spinosus, Marx, Proceed. Acad. Nat. Sc. Philad. 18S9,

p. 341, tab. xi.

Insula Sancti Vincentii.

Cette espece est repandue dans le sud des Etat?-Unis (Florida,

Alabama, &c.), dans les Antilles, et au Venezuela.

10. Uloborus penicillatus, sp. nov.

2 . Long. 4 mm.— Cephalotliorax nk/ricans, linea media tesiacea,

antice evanescente, notaius, pilis j^^umosis, stijyra albis versvs

marginem fulnis, crehre vesiiius. Ocvli postici sat magni. svb-

cequales, in lineam validissime recurvam disposiii, medii inter se

quam, a lateralibus evidenter remotiores. Ondi antwi, prope mar-

ginem clypei siti, onedii lateralihus pavlo majores. Area ocidorum

mediorum vix longior quam latior et antice qxiam postice non

multoangvstior. Ahdomeninparte prima validissime tumidxim,

apice mucronihus hinis grossis obtusis, leviter divaricatis et

antice penicillatis munitum, postice longe declive attenvatum et

subacuminatnm, subtiis in regione ventraJi convexum, nigricans,

fidvo ferrugineoque pubescens, in declivitate anteriore dilutiore

et linea media fusca longitndinali notatum, in declivitate pos-

teriore linea mediafusca tenuiore et macidis albisparvis biseriatis

notatmn, utrinque in partibus lateralibus macida nigricanti

subrotunda ornatum. Pedes valde incequales : pedes V paris

reliquis mulio longiores, fem.ore patella tibiaque crctssiore, fusci,

femore subtus dilutiore et Intus prope medium subannulato, tibia

ad basin dihdiore, ad apicem leviter incrassata et supra et subtus

setis longis crassis nigris rufulisque cristam formantibus ornata,

patella supra ad apicem setis similibus paucis munita, metatarso

luteo, gracili et recto. Pedes sea- posteriores obscure fidvi, plus

minus fusco-variati, cuncti ferrugineo-pubescentes et pilis phi-

mosis albis conspersi ; tibia 2' paris supra ad apicem leviter

cristata, metatarso A^ paris in dimidio basilari fulvo, depresso et

calamisiro munito, in dimidio apicali fusco et recto. Vidva

processu depresso retro-directo apice bifida munita.

cJ. Long. 3-2 mm.— CephalotJiorax latius ovcdis, postice et prcr-

sertim antice magis attenuatus, nigricans, linea media testacea

Integra sectus, pilis phimosis fulvis parce munitus. Abdomen

anguste oblongum, nee elevatum nee mucronatum, ad marr/inem

anticum minute incisum, nigricans, phis minus fulvo-testaceo

variatum. Pedes longiores, tibiis V p)nris sat gracilibus longis

et leviter arcuatis, liaud cristatis sed superne usque ad basin

aculeis fulvis pellucentibus numerosis et fere inordinatis insig-

niter munitis. Pedes-maxillares brevissimi, lundi, patella

tibiaque nigris.

Yar. j3. CephalotJiorax obscure fulvus, vittis chiabus fuscis antice

evanescentibus notatus, piilis phimosis in medio albis in lateribus

coccineis vestitus. Abdomen pallide fulvum, fulvo-aurantiaco
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pubescens et puree alho-variatum. Pedes fulvi, antici vix infus-
cati, cristis tibialihus fulvis,

Var. y. Nigrum, cephalothorace prope marginem posticum minute
testaceo-lineato, pilis plumosis ohscicre fulvis vestito et pilis albis

paucis lineam mediam lineamque marginatem designantibus

ornato. Abdomine in declivitate posteriore punctis albis paucis
biseriatis ornato. Metatarso V parts inparte basali luteo, pedum
sex posterioribus femoribus prope apicem, tibiis ad basin, msta-
tarsis ad basin, in medio atque ad apicem anguste testaceo-

annidatis.

Insula Sancti Vincentii.

Commun dans toute I'ile.

11. MlAGRAMMOPES SCOPARIUS, Sp. IIOV.

$ . Lo7ig. 6 mm.—Cephalothorax ater, ad marginem, clijpei an-
guste testaceus, pilis plumosis pronis fulvo-nitidis dense vestitus,

multo longior qiiam latior, antice posticecpie truncatus, fere
parallelus, sed antice ad oculos abrupte latior, pone oculos leviter

transversim imjvessus. Oculi longe ante medium siti, cequales,

medii inter se quam a lateralibus multo remotiores, sed spiatio

inter medios et laterales diametro oculi plus triplo latiore. Ab-
domen fulvum, supra albido-pubescens et vitta media obscuriore

fulvo-pilosa, postice sensim ampliata et utrinque minute nigro-
punctata, notatum, subtus albido-pilosum, minute nigro-quadri-
jnmctatum et utrinque, paulo ante mediutn, macula majore
subrotunda nigra notatum, longissimum et subparallelum, antice

recte sectum, p)OStice supra mamillas brevissime productum et

rotundum. Partes oris pedesque obscure fulvo-olivacea ; pedes
antici late nigricanti-variati, postici patellis metatarsisque supra
infuscatis. Pedes antici reliquis multo longiores et robustiores,

femoribus tibiisque validis et cylindraceis, tibiis inferne longius

fidvo-pilosis, metatarsis cglindraceis leviter curvatis et versus

apicem atfenuatis et supra et extus pilis longis erectis nigris

rufulisque mixtis cristam duplicem formantibus ornatis sed ad
apicem brevius albo-pilosis ; metatarso 4' paris tibia fere duplo
breviore-, paulo crassiore supra longe excavato et calamistro

tertiam partem apicalem articuli attingente munito, subtus cum
tarso spinis obtusis et leviter clavatis numerosis et regidariter

seriatis munito.

S' Long. 4*5 mm.—Oeplialothorax brevior et antice latior, sed
postice sensim attenuatus. Abdomen brevius, nigricans, fulvo-
pilosum, vitta media parum exp>ressa, confuse testaceo-marginata.

Pedes antici haud cristati, rufuli supra nigricantes, tibiis supra
aculeis validis acutis et leviter lanceolatis biseriatis (12-8) valde

armatis, metatarsis aculeis debilioribus parcius munitis, meta-
tarsis 4' paris nigris subteretibus et rectis. Pedes-maxillares

brevissimi, fulvo-rufuli, femore crasso et brevi valde curvato,

patella tibiaque circiter cequilongis, tibia ad apicem proeessu

fulvo minuto et obtuso supra munita, tarso bulboque subglobosis.

Insula Saudi Vincentii.



536 MONS. E. SIMON ON THE SPIDERS OF [NoV. 17,

2. Aranese verae ecribellatsB.

I. Familia Dysderid^.
12. Ariadne solitaria, sp. nov.

5 . Long. 8 mm.— Cephaloifiorax ovatus, pallide fusco-piceus,

subtilissime conaceus, nitidus, parce setosvs. Oculi sat magni

et ovati, suhcequales (laterales antici reliquis paulo majores),

medii inter se juxta contigui, utrinqite laterales contigui, sjjatium

inter medios et laterales dianietro oculi non midto latins. Cly-

2>eus oculls lateralihus antici^ angustior. Abdomen ohlongitm,

teretiusculum, supra atro-violaceum, subtus et in lateribus,

prcesertim antice, fulvo-testaceum, cinereo-piibescens. Chelce

breves et robustcf, fusco-jncece, nitidce, nee rugatce nee rugosie.

Sternum pallide fusco-rufescens nitidum. Pedes sat breves,

luridi, metatarsis tarsisque anticis infuscatis, pedes antici pos-

ticis lovf/iores et robustiores, femore V- paris apice incrassato

supra aculeis tribus, intus aculeis binis (inferiore altero multo

longiore et leviter sinuoso) armato ; patella mutica, tibia et intus

et extus aculeis parvis tribus uniseriatis et subtus aculeis lon-

gioribus 4—4 armata, metatarso subtus aculeis similibus sed

incequcdibus 6-6 instructo, sed aculeis latercdibus carente ; tibia

2' paris intus aculeis lateralibus parvis tribus ecctus aculeo

m.inutissimo unico et subtus aculeis longis 4—4 armata, tibia

3' paris acideis binis uniseriatis, metatarso aculeis binis uniseri-

atis et apicalibus binis siibtus munitis. Pedes 4:^ paris omnino

mutici. Pedes-maxillares breves et robusti, fulvi, tarso infuscato

apice acuminato, tibia tarsoque intus sat numerose et fere inordi-

nate aculeaiis.

x\.b A. pennsylvanica, C. Koch {hicolore, Hentz), cui affinis est,

differt oculis dblongis et minus disjunctis, femore aulico apice

pluiiaculeato, tibiis anticis aculeis inferioribus et lateralibus armatis

(in A. pennsylvanica femore uniaculeato et tibiis aculeis inferioribus

tantum armatis).

Insula Sancti Vincentii.

"Baronallie, near sea-level, open valley; under rubbish."

—

H. m s.

2. Familia OoNOPiDiE.

Gen. Dysderina, nov. gen.

Oonops, Keyserling (ad part.).

A Gamasomorjiha, Karscli, cui affinis est, differt oculis posticis

inter se juxte contiguis et lineam rectam formantibus, mediis

lateralibus majoribus, ocidis anticis reliquis oculis majoribus et

spatio dianietro oculi evidentissime angustiore inter sese separatis,

clypeo oculis anticis angustiore, sterno lato sed postice magis

attenuato et truncatura postica coxis angustiore, scutis abdomi-

nalibus dorsali et prcesertim ventrali postice plus minus abbre-

viatis et mamillas haud attingentihus, pedibus longioribas, coxis
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cunctis longiorihus quam latioribus et cylindraceis, tibiis meta-

tarsisque anticis et scepe femoribus acideis lonrjis proms bise-

riatis orclinatis subtus insfmetis.—Pedes-maxillares maris

femore patella tibiaqae gracilibus et teretibus, tarso bulboque

maximis, ovatis, apajphjisi apicali parva instructis.

Typus hujus generis est Oonops principalis, Keyserling.

13. Dysderina principalis, Keyserling. (Plate XLII. fig. 1.)

Oonops principalis, Keyserl. Verb. z.-b. Ges.AVien, 1881, p. 296.

5 . Long. 4 mm.—-Ceplialothorax fusco-purpweus, subniger,

coriaceo-rugosus, spatio medio et in lateribus zonis radiantibas

latis et parum regalaribus Icevibus et nitidis notatus. Area
oculorum compactilis, Intitiidinem frontem fere totam occupans.

Oculi postici subcequales, desuperne visi,lineam subrectam desig-

nantes, medii inter se ju.vte contigui, a lateralibus viv separati.

Oculi antici posticis paido majores, subrotundi, spatio diametro

oculi circiter duplo angustiore inter sese distaiites. Chjpeus leviter

depressus et tenuiter marginatus, oculis anticis circiter (equilatus.

Scuta abdominalia fusco^nirpurea, Icevia et nitidissima, dorsale

magno tertiam partem ajncalem abdominis superante, ventrale

)nedium superante, tenuissime rnarginato, postice recte secio,

antice in pediculo transversim carinulato. Sternum rufidum,
ad marginem grosse et parce granosum et in medio carimdis

nig'risjlexuosis areolato-cancellatum. Pedes obscure fulvo-rufuli,

mediocres, femoribus sat robustis et compressis, anticis extus

aculeis seriatis tribus et intus, in parte apicali, acideis binis

instructis, tibiis inferne leviter deplanatis et aculeis longis et

pronis, biseriatis 4—5, mefatarsis aculeis similibus 2-2 nrmatis.

(S . Long. .3'5 mm.—Femina subsimilis, sed scutis abdominalibus

majoribus in dorso fere omnino obtectis. Pedes-maxillares lutei,

femore sat crasso, arcuato et clavato, tibia patella paulo longiore,

teretiuscido, bulbo mag)io, ovato.

Insula Saueti Vinceutii.

Cette espece, decrite de Colombia par Keyserling, se trouve aussi

au Venezuela, ou elle est commune.

14. Dysderina princeps, sp. nov.

§ . Long. 4 mm.—Cephalothorax nigro-purpureus, uniformiter

valde et crebe coriaceo-granulosus. Area oculorum compactilis

et latitudinem frontem fere totam occupans. Oculi postici sub-

cequales, contigui, in lineam rectam dispositi. Oculi antici posticis

paulo majores, subrotundi, spatio diametro oculifere duplo angus-

tiore inter sese separati. Glypeus ocidis anticis circiter aquilatus,

leviter depressus et temdter margiiuitus. Scuta abdominalia

nigro-purpurea, parce et crasse albido-pilosa, dorsale opaco,

magno, tertiam partem apiccdem superante, ventrale nitido, dimi-

diutn ventrem midto superante, Jiaud rnarginato et postice recte

secto, antice in pediculo tenuiter transversim striolato. Sternum
fusco-purpureum, ad marginem parce et grosse granosum, in
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medio carinis jlexuosis jyarum distincte areolatum. Pedes fulvo-
ruftdi ut in prcecedente aculeati.

A Bysderina principali, Keyserl., cui valde affiiiis est, praeserdm
differt cephalothorace uniformiter grauoso et scuto abdominali supe-
riore opaco.

Insula Sancti Vincentii.

15. Dysderina spinigera, sp. nov. (Plate XLII. figs. 2, 3.)

2 . Long, 4*5 mm.—Cephalothorax pallide rufescens, versus mar-
ginem leviter infuscatus, crehre coriaceo-rugosus, latus et convexiis.

Area ocvJorum compactilis, latitudinem frontaletn paulo angus-
tior. Oculi sat magni, suhcequales, ovati et inter sejuxte contigui,

quatuor postici in lineam plane rectam, duo antici (reliquis

paulo majores), spatio diametro oculi angustiore sejuncti. Cly-

peus ocidis anticis circiter cequilatus. Scuta ahdominalia fulvo-
aurantiaca, Icevia et nitida, dorsale ovatum, dimidiam longi-

tudinem nan multo superans, ventrale rimam ejiigastricam non
multo superans et postice late rotunduni, antice, prope petiolum,

transversim striatum, Sternum rufidum, tenuiter et crebre

co7-iaceo-rugosum, et gramdis paido majorihus conspersxim.

Pedes rohusti et parum longi, luridi, femore V- paris sid)tus, ad
marginem extenorem, acideis tribus (1 et 2 longissimis), ad
marginem interiorem, in parte apicali acideis tribus paido
minoribus armato ; femore 2» pans utrinque acideis multo

minoribus binis armato, tibiis anticis subtus pjaidulum depressis

et aculeis longissimis pronis et leviter elevatis 5-5 et metatarsis

acideis similibus 3—3 valde histructis.

c? . Long. 4 m-in,—Femince fere similis, sed scutis abdominalibus

dorsah et ventrali fulvo-ruftdis, multo majoribus, apicem fere

attingentibus et postice subtruncatis, sterno convexiore, coriaceo

sed antice, pone partem labialem, Icevi et nitido, pedum anticoritm

acideis debilioribus, Pedes-maxillares lutei, femore sat gracili,

patella et tibia circiter aiquilongis et leviter ovatis, tarso bulboque

maximis, albidis et subpellucentibus, reliquis articulis simid

sumptis midto longioribus et crassioribus, bulbo late ovato sed

sensim attenuato atque ap)opliysi sat robusta, rufida apice nigra,

contorta apice oblique secta et acuta instructo.

Insula Sancti Vincentii.

Se trouve aussi au Venezuela, oil il est tres repandu.

Gen. CiNETOMORPHA, nov. gen.

CephalotJiorax breviter ovatum et, prcesertim postice, convexus. Area
oculorum latitudinem fi^ontalem totam occupans, Oculi quatuor

postici in lineam valde procurvam, medii inter se juxte contigui

et lateralibus majores, laterales a mediis distincte separati.

Oculi antici reliquis paulo majores et spatio diametro oculi

latiore inter se distantes, Glypeus ocidis anticis latior, rarius

cequilatus. Abdomen subglobosam vel breviter ovatum, scuto

dorsali magno omnino obtectum, scuto ventrali magno, sed
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mamillas Jiaud attingmte et jpostlce subrecte secto ; matnillce
inferne semicircido conaceo clnctce. Sternum latum, seel paulo
longius quam- latum, postice atteniiatum et inter coxas posticus
recte sectum. Pedes breves et robusti, omnino mutici, coxis
cunctis subglobcsis, femoribus, pra;sertim anticis, comjyressis et

subclavatis, tarsis minutis raetatarsis brevioribus. Pedes-maxil-
lares maris femore robusto et subclavato, tibia patellaque brevibus
et subcequis, btdbo mediocri sed apophysem apicalem longissimam
et intus curvatam gerente.

Typus hujus generis est C. puberula, E. Sim.

16. CiNETOMORPHA SIMPLEX, Sp. nOV.

$ . Long. 3 mm.— Cephalotlioraxfulvo-aurantiacus, breviter ovatus
et convents, antice antennatus et obtusus, omnino crebre et sub-
tiliter coriaceo-granulosus et in medio setis nigris pa^icis erectis

munitus. Abdomen magnum, sciito dorsali rafulo, uniformiter
subtiliterque coriaceo, minute et parcissime impresso, et pilis luteis

sat longis et crassis parce vestito, scuto ventrali sublcevi antice in
regione epigasteris leviter rugaloso. Sternum omnino subtiliter

coriaceo-rugosum. Pedes breves, fulvo-aurantiaci.
Insula Saneti Vincentii.

A C. silvestri, E. Sim., cui valde affinis est, imprimis diflfert pilis

abdominis crassis et luteis.

Gen. Pelicinus, nov. gen.

CepJialothorax sfernumque fere ut in Gamasomorpha, sed cepJtalo-
thorace Jiumiliore. Area oculorumlatitudinemfrontalemfere totam
occupans. Oculi cuncii (pquales, qnatuor postici in lineam valde
procurvam ordinati, medii inter se ju.vte contigui, sed a latera-
lihus distincte separati. Ocidi antici spatio diametro oculi latiore

inter se distantes. Olypeus oculis anticis latior. Abdomen
anguste oblongum, scuto dorsali omnino obtectum, scuto ventrali
abbreviato dimidium ventrem vix superante. Mamillce Jiaud
coriaceo-cinctce. Pedes sat longi, coxis cunctis subglobosis, femo-
ribus ad basin compressis, metatarsis tarsisque longis et gracil-

limis. Pedes-maxillares maris femore gracili, piatella tihiaque

circiter cequilongis et teretiuscidis, bulbo magno, globoso et depres-
siusculo, apophysi media sat longa instructo.

17. Pelicintjs marmoratus, sp. nov. (Plate XLII. fig. 4.)

$ . Long. 3 mm.— Cephalotliorax flavo-^-ufescens, subtiliter et crebre

coriaceus et in medio pilis albidis crassis paucis munitus, area
oculorum nigro-cincta. Oculi cequales, postici in lineam valdepro-
curvam dispositi, antici ovati atque obliqui. Sternum luteum, sub-
tiliter coriaceum et opacuyn. Abdomen sat anguste ovatum, scuto

dorsali nitido sed subtilissime coriaceo et pilis albidis crassis et

longis consperso, obscure fulvo-livido, macidis magnis infuscatis

parum expressis et subquadratis quadriseriatim ordinatis ornato ;

scuto ventrali rufulo, leviter coriaceo et piloso, abbreviato, postice

Proc. Zool. Soc—1891, No. XXXVIII. 38
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paululum attenuato-truncato et dimiclmm ventrem non inulto

superante. Pedes omnino luridi, crasse dnereo-pUosi, metatarsis

tars'isque, prceseriim posticls, graciUimis et longis.

S . Long. 3 mm.—Femlnce similis. Pedes-maxUlares lutei, femore

gracili sat longo, patella tibiaque circiter cequilongis et cyhndra-

ceis, bulbo maxima globoso et depressiusculo, apophi/si media sat

Tonga et lev iter curvata munito.

Insula Saucti Vincentii.

Gen. OpopvEA, nov. gen.

Cephalotliorax longus, oblongus et humilis, supra rectus et depla-

natus, postice abrupte declivis et truncatus. Area oculorum lati-

tudinem frontalem fere totam occupans. Oculi quatuor postici,

desuperne visi, juxte contigui et lineam leviter recurvam for-

mantes, medii lateralibus majores. Oculi antici reliquis majores,

inter se angustissime separati. Clypeus oculis anticis midto

angustior. Sternum magnum, longe ovatum, postice obtusum.

Abdomen scutis dorsali et ventrali omnino obtectum. Pedes

breves et robusti, mutici, coxis ghbosis, femoribus compressis et

late clavatis, tarsis anticis metatarsis non midto hrevioribus.

Pedes-maxillares maris insignes, femore p>arvo et clavato, patella

maxima late ovata, tibia minutissima nodiformi, ta7'so sat longo

ieretiusculo, bidho parvo dentiformi ad apicem tarsi inserto.

18. Opop^a deserticola, sp. nov. (Plate XLII. fig. 5.)

5 . Long. 2*7 mm.— Cepludotliorax fidvo-rufescens, in medio late

dilutior, Icevis et pilis albidis crassis paucis ornatus, in lateribus

subtilissime et crebre striolatus, area oculorum anguste nigro-

cincta. Oculi postici contigui, medii lateralibus paulo majores.

Oculi antici reliquis majores, spatio diametro oculi plus duplo

angustiore inter sese sejuncti. Sternum fuhntm, lave, nitidis-

simum. Scuta abdominalia fulvo-aurantia, nitida, sed minute et

parcissime rugosa et pilis albis sat longis conspersa, Pedes-

maxillares pedesque omnino lutei,

cJ . Long. 2*5 mm.—Feminoe .subsimilis. Pedes-maxillares lutei,

femore parvo, compresso et minute clavato, patella maxima, late

ovata, ad basin valde et retro convexa, tibia minutissima, nodi-

formi, tarso tibia longiore cylindraceo, bidbo ad apicem tarsi

inserto, brevi obtuso, leviter curvato et dentiformi.

Insula Sancti Vincentii.

O. deserticola, E. Sim., habite presque toutes les regions chaudes

et desertiques du globe
;
je I'ai trouvee dans le Sahara Algerien, en

Egypte, en Arable, aux lies Philippines et au Venezuela.

Une espece tres voisine, du Perou, a ete deerite par Kevserling sous

le nom d'Oonops cupidus (Verb. z.-b. Ges. Wien, 1881, p. 298, t. xi.

f. 19), tnais la figure que Keyserling a donnee de la patte-machoire

du male indique des dilFerences ; e'est ainsi que 1' article du turse parait

beaucoup plus long et le bulbe au contraire plus petit et termine en

pointe fine contournee.
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Gen. TrijEris, nov. gen.

Oephahthorax hreviter ovatus, postice sat convexus ei fere abrupte
dedivis. Oculipostici contigui in lineam leviier recurvani onlinaii,
medii lateralihus paido majores. Oculi antici spatio diarnetro oculi

latiore inter se distantes. Clypeus oculis anticis paido latior.

K^ternum late cordiforme, postice attemiatum, sed inter coxas
posticus late truncatum. Abdomen longum, scuto inferiore hreui,

rimam epigasterern hand snperante, scuto dorsali ahdomine an-
(/ustiore, longe ovato, medium dorsum non midto superante. Pedes
sat hreves et rohusti, patellis tibiis metatarsisque 1* paris inferne
setis ricjidis spiniformibus biseriatis instructis, patellis V paris
reliquis patellis midto loagioribus et tibiis non multo brevi-

oribus.

19. Tri^ris stenaspis, sp. nov.

5 . Long. 2-5 mm.—Fidvo-aurantius, nitidus, sterno coxis tarsis-

que dilutioribus, ocidis anguste nigro-cinctis, abdomine, plagula
dorsali excepta, albo-testaceo. Cephalothorax ovatus, postice

convexus, Icevissimus. Area ocidorum fronte paulo angustiore.

Abdomen supra plagida aurantiaca nitida anguste ovata et

antice sensim angustiore, medium superante notatum, subtus

regione epigasteris fulva, leviter coriacea, et, pone aperturam
geniialem, minute fusco-notata. Sternum Iceve et nitidum. Pedes
parum longi, femoribus late clavatis, patellis V paris insigniter

longis subtus setis rlgidls spiniformibus binis armatis, tibia

V^ paris subtus setis similibus biseriatis munita. Pedes-maxil-
lares gracUes et parce setosi.

Insula Saiicti Viiicentii,

Se trouve aussi au Venezuela (Caracas, San Esteban).

Gen. ScAPHiELLA, nov. gen.

Geplialothorax oblongus, fere ut in Opopsea, sed postice leviter

acuminatus et valde dedivis. Oculi postici contigui, in lineam
leviter procurvayn, rarius rectam dispositi, cqui vel scepius medii

paulo majores ; oculi antici reliquis majores, inter se juxte con-

tigui, rarius anguste separati, Olypeus oculis anticis latior et

leviter porrectus. Sternum late cordiforme, convexum, postice

aftenuatmn, sed inter coxas posticas sat late truncatum. Pedes
breves et rohusti, omnino mutici, coxce cunctce subglobosce.— 2 •

Abdomen longe cylindraceum, scuto dorsali carens, scuto ventrali

maximo, mamillas attingente, postice truncato et leviter emargi-

nato, utrinqtie valde ampliato et partes laterales omnino am-
plectente, munitum. Pedjes-maxillares breves et robusti, femore
clavato, tarso dilatato et ovato, sed apice acuminato, intus ad
basin fasciculo setarum munito.— c?. Abdomen longe ovatum,

depressiuscidum, scuto ventrali scutoque dorsali fere omnino
obtectum.

20. SCAPHIELLA CYMBALLARIA, Sp. nOV.

2 ' Long, 2*5 mm.—Gephalothorax ovatus, Icete ftdvo-rufescens,

38*
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versus marginem sensim infmcatus, in medio Icevis et nitidissi-

nius, in lateribus et postice, in declivitate, crebre coriaceo-granu-

losus. OcuU postici contlqid, desuperne visi, in lineam leviter

procurvam ordinati, medii lateralihus panlo majores. OcuU antici

reliquis multo majores et inter se subconiic/ni. Sternum sciitumqiie

abdomincde rufescentia, Icevia et nitidissima, inarginibus scutl

hand coalescenfibus, et abdomen supra livido-memhrannceum.

Pedes Jlavo-aurantii, parce pilosi, sat longi, femoribus compressis

et clavatis, metatarsis anticis tarsis multo longioribus. Pedes-

maxillares breves et robusti, femore lato, subclaviformi, tibia

patella cequilonga, tarso ampliato, ovato sed acuminato, intus ad
basin setis robustis nigris fasciculum formantihus munito.

S . Long. 2-2 mm.—Oephalothorax scutisqtie ut infemina. Abdo-
men anguste oblongum, scuto dorsali fulvo-nitido parce et longe

albo-qnloso, scutoque ventrali etiam fulvo-nitido., mamillas Jiaud

attingente, sed medio superante, fere omnino obtectum. Ghelce ad
basin leviter prominentes et acmninatce. Pedes-maivillares femore
robusto et subclavformi, patella tibiaque brevibus et subcequis,

bulbo maxima, late ovato, stylo libero tenui et sat longo instructo.

Insula Saucti Vincentii.

Se trouve aussi au Venezuela.

Gen. IsCHNASPis, nov. gen.

Cephalothorax breviter ovatus, modice convexus. Area oculorum latir-

tudinem frontalem totam occupans. OcuU sat magni, quatuor

postici inter se juxte contigui et lineam leviter procurvam for-
mantes. Ocidi duo antici reliquis paulo majores et inter se

contigui, Olgpeus oculis anticis ungustior. Sternum late cor-

diforme, sed postice attenuatum et aqnce obtusum. Abdomen
ovatum, subtus haud scutatum, suptra, in parte basali, scuto

angusto et ovato munitum. Pedes longi, coxis cunctis paulo lon-

gioribus quam latce, femoribus compressis et robustis, tibiis

metatarsisque quatuor anticis subtus valde biseriatim aculeatis.—
cJ . Cephalotliorax gibbosus, partes oris valde singulares, laminae

apice acmninatce, pars labialis quadrata. Pedes-maxillares

semper nigri, minuti et valde curvati, articulis cunctis subcequa-

libus.

21. IsCHNASPlS PELTIFER, Sp. nOV.

5 . Lo7ig. 3"5 mm.—Cephalotliorax fulvo-olivaceus vel rufescens,

versus marginem leviter infuscatus, lasvis et nitidus, area oculorum
anguste nigro-cincta. Abdomen ovatum, album, supra in parte
basali scuto fusco-olivaceo nitido anguste parallelo et apice

r.otundo, medium dorsum superante munitum. Ghelce leviter

infuscato}. Sternum fulvo-nitidum. Pedes omnino luridi,

femoribus anticis intus, in parte apiccdi, aculeis longis binis

armatis, tibiis inferne aculeis longissimis et pronis 4-3, metatarsis

aculeis similibus 2-2 instriwiis. Pedum-maxillarium tibia
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patella longior, tarsus gracillimus, leviter curvatus, tibia et

patella simul siimpfis longior.

Insula Sancti Yincentii.

Espece dont I'habitat est trcs etendu, car nous I'avons regue de
Sierra Leone dans I'Afrique occidentale et nous I'avons trouve'e aux
lies Philippines, oii le genre est en outre represente par une seconde
espece.

22. OoNOPS spiNiMANUs, sp. Dov. (Plate XLII, fig. 6.)

$ . Long, 3 mm,—Pallicle luridus, subpellucens, Icevis et nitidus,

oculis anguste nigro-einctis, ahdomine supra leviter ohscuriore et

livido, subtus, prope mamillas, ntrinque minute fusco-notato.

CepJialoihorax breviter ovatus, jwstice altus et sat abrupte
declivis, antice sensim et leviter declivis, fronte angv.sta. Area
oculorum latitudinem frontalemfere totam oecupans. Ocidisul-
cequales (laterales antici reliqitis vix majores), medii infer si'

juxie contigui et intus subrecti, laterales subrotundi, antici spatio

diametro oculipauloa'iigustiore inter sese disiantes. Pedes-maxil-
lares femore subtus setis rigidis tribus uniseriatis, patella intus,

ad apicem, leviter dilatata et setis spiniformibus longis et erectis

binis armata, tibia leviter curvata, intus setis similibus uni-
seriatis 3 vel 4 (basilari relirptis longiore) et subtus et supra setis

minorihus instructa, tarso fere similiter setoso. Tibia metatar-

soque 1' paris selis spinifoi-mibus pronis seriatis subtus munitis.

Insula Sancti Vincentii.

Se trouve aussi au Venezuela.

23. OoNOPS GLOBiMANus, sp. Hov. (Plate XLII. fig. 7.)

2 . Long, 2"3 mm,—Pallide luridus, subpellucens, oculis angus-
tissime nigro-cinctis, abdomine albo-testaceo, Cephalotlwrax
breviter ovatus, postice altus et sat abrupte declivis, fronte angusta.

Area oculorum latitudinem frontalem fere totam occtipans. Oculi

ut hi O. spinimano, E. Sim., ordinati. Pedes-maxillaresgraciles,

tibia metatarsoque, prcesertim intus, setis rigidis, sat numerosis
et fere inordinatis munitis. Pedes sat longi, tibiis metatarsisque

anticis subttis setis rigidis biseriatis munitis, tibiis metatarsisque

posticis parce aculeatis.

(^ . Long. 2'3 mm.—Femince similis, sedpedibuspaulo longiorihus.

Pedes maxillares lutei, bulbo albn jJrocessibus apicalibus parvis

fuscis ; femore gracili subrecto ; patella tibiaque circiter rpqui-

longis, tibia leviter depressa ; bidbo maxima, reliquis articidis

cunctis longiore et plus triplo crassiore, ad basin, prcesertim

postice, valde convexo, ad apicem valde attenuato et apophysibus

duabus sat parvis munito, apophysi 1" setiformi et curvata, 2"

apice malleiformi.

Ab O. pulchro, Tempi., cui affinis est, praesertim differt aculeis

seriatis tibiarum anticarum minus distinctis, pedibus posticis evidentcr

aculeatis, bulbo maris majore, etc.

Insula Sancti Vincentii.

Se trouve aussi au Venezuela,
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24. OoNOPS puLicARius, sp. nov. (Plate XLII. fig. 8.)

2 . Long. 2*3 mm.—Lurido-rufescens, oculis angustissime nigro-

cincfis, ahdomine aJbo-testaceo. Ceplialotliorax hnviter ovaivs,

postice alUts et ahrupte decUvis, fronte angnsta et rede truncata.

Area ocidorum latitudinem frontalem totam occvpans. Ocidi

magni, subcequalcs (laterales postici reliquispciido minores), medii

inter se ju.vte contigui, ovati et intus recti, laterales suhrotundi,

ocidi an'tici spatio diametro ocidi latiore inter sese distantes. Pedes-

miLvillares graciles, inordinate pilosi. Tihice quatuor anticce

inferne leviter deplanatce et aculeis biseriatis 5-5, longissimis,

pronis, fidvis et svbpellucentibus, sed ad basin minute et singu-

lariter fv.sco-tubercidatis, armatce, metatarsi aculeis similibus 3-3

muniti. Pedes postici parce et temiiter aculeati.

cJ . Lona. 2*2 mm.—Femince subsimilis, sed oculis anticis inter sese

minus disjunctis, pedibus longioribus, anticis vix distincte

acideatis. Pedes-maxillarls fulvo-castanei, sat breves, femore

crasso, supra, prasertim ad apicem, convexo, patella parva et

nodosa, tibia patella longiore et crassiore, cijlindracea ad basin

atque ad apicem brevissime et abrupte constricta, tarso tibia minore

brcviter acuminato, bidbo longo sed angusio, apice spinis duabus

nigris parallelis et subcequis munito.

Insula Sancti Vincentii.

Se trouve aussi au Venezuela.

25. OoNOPS FiGURATus, sp. uov. (Plate XLII. fig. 9.)

5 . Long. 2'5 mm.— Ceplialotliorax nitidissimus, fidvo-rufescens,

versus marginem sensim infuscatus, oculis anguste nigro-cinctis.

Abdomen supra atrum, leviter micanti-tinctum et lineolis nigris

laxe clathratum, antice macula subcrueiata, prope medium vitta

transversa lata valde dentata et incequali, albidis, ornatum, subtus

albo-testaceam. Partes oris, sternum pedesque luteo-rufcscentia,

nitida. Oculorum area sat transversa, latitudinem frontalem

fere totam occupans. Oculi medii roiundi, inter se juxte contigui.

laterales a mediis distincte separati, anticus postico paido major,

spatium inter laterales anticos diametro oculi evidenter latins.

Pedes-maxillares breves, femore sat robusto, tibia metatarsoque

jnlis rigidis sat brevibus et numerosis supra munitis. Pedes

omnino mutici parce pilosi.

Insula Sancti Vincentii.

Se trouve aussi au Venezuela.

Gen. Stenoonops, nov. gen.

Ab Oonopi differt ceplialothorace longius ovali, Jiumiliore et supra

deplanato, sterno longiore postice minus attenuato et latius obtuso,

coxis posticis siibglobosis, latius separatis, area oculorum parva,

dimidium latitudinis frontis vix oecupante, ocuhs posticis parvis

et contiguis in lineam plane rectam ordinatis, ocidis anticis

reliquis paulo majcyribus et spatio diametro oculi saltern hand
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Jatiore inter se disfantibiis, clypeo angustissimo vix ullo, pedihus

anticis patelUs insigniter longis tihiis non multo brevioribtis.

26. Stenoonops scabricdlus, sp. nov.

cf . Long. 2 mm.— CepTialotliorax riifulo-castaneus, ad marginem
infi(scatus, Jongiis et humilis, crehre et uniformiter coriaceo-

grantdosus et pilis pronis albidis conspersus. Area oculorwm

mediocris, fronte angv.stior. Ocidi antici reliquis majores, sub-

rotundi et inter se angustissime separati, subcontigui. Abdomen
cylindraceum, albo-testaceum, pilis crassis brevibus, albo-nitidis

conspersum. Sternum obscure fulvo-rufulum, fenniier eonaceo-

granidosum. Pedes breves, robustissimi, obscure fidvo-rufidi.

Pedes-maxillares fulvi. crasse cinereo-sefosi ; fernore sat gracihet

brevi, ptaiella tibiaque brevibus et circiter a'quilongis, tarso

bulboque ovatis, ad apicem oblique truncatis, apuphysi apicali

parva, fulva, arcuata et obtusa munitis.

Insula Saiicti Vincentii.

Se trouve aussi au Venezuela.

3. Familia LEPTONETiDiE.

Le groupe des Leptonetides se place entre les Oonopides et les

Sicariides, auxquels il ressemble par la structure de ses organes
sexuels et celle de ses griffes tarsales portees par un onychium.

II s'eloigne des Oonopides par I'absence de la seconde paire de

stigmates epigastriques et par ses filieres inferieures separdes par nn
long conulus.

II differe des Sicariides par ses chiliceres longues a marge superieure

dentee et a crochet long, par sa piece labiale libre, par ses lames
maxillaires peu inclinees et jamais couniventes.

Les Leptonetides sent des araignees lucifuges, dont les yeux
disparaissent quelquefois (Telema 1 Sim.)

;
quand ils existent ils sont

au nombre de six. Les yeux forment tantot un groupe compact
transverse analogue a celui des Orchestina {Ocliyrocera, Psiloderces,

Theoclia), tantot ils sont repartis en deux groupes, le premier forme
de quatre yeux et le second de deux (Leptoneia).

Gen. OcHYROCERA, nov. gen.

CepTialotliorax non multo longior quam latus, utrinque ample
rotundus, clypeo jjorrecto, lata, dimidium longitudinem cepJialo-

tlioracis circiter cfquante. Oculi quatuor antici in lineam plane
rectum ordinati, latercdes a mediis angustissime separati, utrinque
latercdes coutigui et angidum acutum formantes. Pars labialis

apicem versus leviter attenuata. Pedes longi, femoribus ad
basin sensim incrassatis et longe fusiformibus, reliquis articidis

gracilUmis et jlexuosis.—- S • Pedes-maxillares valde singulares,

femore gracili et longo, patella minuta nodiformi, tibia longa,

inerassata, atque ovata, tarso apice gracillimo, longissimo et

recto, bulbo anguste ovato, spina longissima et arcuata prcedito.
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27. OcHYROCERA ARiETiNA, sp. nov. (Plate XLII. fig. 10.)

2 . Long. 3'5 mm,— Ceplialoilwrax luridus, vitta media lata

inteyra, in parte tJioracica minute dentata, et utrinque vitta

marginali latiasima nigricantihus notatus, dypeo leviter infus-

cato, et sub ocidis minute trilineato. Oculi medii suhrotundi,

inter se juxte contigui, utrinque ocidi laterales bini, mediis paido

minores, elonqati et inter se oblique contigui, sed a mediis angusfe

separati. Clypeiis area oculorum plus triplo latior, valde pro-

clivis, ad marginem late rotundus et leviter eonvexus. Abdomen

sat anguste ovatum, convexum et postice acuminatum, nigricanti-

lividum, plica epigasteris laAa et minute ciliata, remota, prope

medium ventrem sita. Sternum et partes oris nigricanti-livida,

Icevia. Pedes livido-violacei, tibiis metatarsisque ad apicem

minuiissime testaceo-notatis, longissimis fere ut in Pholco, femo-

ribus vers2(s basin valde incrassatis et longe fu^iformibvs, reli-

quis articuUs gracillimis, metatarsis tarsisque Jiliformibus et

Jlexuosis.

S . Long. 3 mm.—Femino' similis. Pedes-maxillares fusco-

lividi ; femore longo, gracili, versus basin leviter attenuato et

arcuato ; patella minutissima nodiformi, tihia patella plus

triplo longiore, latiore et longe ovata; tarso'ad basin sat lato et

ovato, ad apicem gracillimo, recto, et longissimo ; bulbo breviter

pediculato, sat anguste ovato et versus apicem sensim attenuato,

spina terminali longissima apice acuta valde curvata et semicir-

culum formante insigniter instrueto.

Insula Sancti Vincentii.

28. OCHYROCERA QUINaUEVITTATA, Sp. IIOV. (Plate XLII.

fig. 11.)

2 . Long. 2"5 mm.— CephalotTiorax testaceo-virescens, area ocu-

lorum nigra, postice lineas ires abbreviatas emittente, parte

cepTialica postice macidis sat magnis nigris et obliquis litteram

V designantibus, parte thoracica lineis radiantibus nigris, ad

marginem ampliatis et coalitis ornatis, clypeo infuscato. Oculi

ut in prcecedenti, sed paido majores. Clgpeus angustior et

minus porrectus, area ocidomm vix duplo latior, ad marginem

antieum, in medio, leviter excisus. Abdomen sat late ovatum,

convexum et postice acuminatum, virescens, vittis transversis

nigris quinque latis et arcuatis ornatum. Mamillce nigrce.

Stermtm et partes oris fusco-virescentia, Icevia. Sternum latis-

sime cordiforme. Pedes longi (sed breviores cpiam in prcecedenti),

femoribus ad basin incrassatis, reliquis articulis Jiliformibus,

testaceo-virescentes, femoribus, patellis, tibiis metatarsisque ad

apicem mimde nigricanti-annulatis in medio late et confuse

infuscatis.

(S . Long. 2 mm,—Femince similis. Pedes-maxillares testaceo-

virescentes, fere ut in prcecedenti, tarso multo breviore et obtuso,

sed prope apicem extus spinam longam et rectam emittente,

spina bidbi longissima curvato-angulosa.

Insula Sancti Vincentii.
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Gen, Theoclia, nov. gen.

Ab Oehyrocera, cui afflnis est, differt clypeo angustiore et obliquo,

area ocidorum multo niinore, latitudine frontali nndto an-
gustiore, ocidis parvis, quatuor anticis inter se juxte contiguis

et lineam rectam formantibus, oculis lateralibus posticis ijone

anticos oblique sitis, pedibus brevioribus, posticis anticis evidenter

longioribus, femoribus hand insigniter incrassatis, partibus oris

brevioribus.

29. Theoclia radtata, sp. nov. (Plate XLII. fig. 12.)

$ . Long. 1'8 mm.— CepTialothorax breviter ovatus, parum con-

vexus, fulvo-olivaceiis, fronte dilutiore et lutea, parte ceplialica

lineis tribus, media exili, lateralibus triangidariter dilatatis,

mandaque postica transversim triquetra, parte thoracica linea

marginali exili Uneisqtie radianiibus mmierosis et abbreviatis

nigricantibus, notatis. Area ocidorum parva et transversa,

latitudine frontali minor. Ocidi conferti, medii minutissimi,

. laterales paulo majores inter se cequi et ohliqui, spatium inter

anticos diametro oeuli eirciter duplo latins. Chjpeus area ocu-

lorum hand latior, leviter porrectus. Abdomen globosum, fusco-

testaceum. Partes oris, sternum pedesque fidvo-olivacea. Pedes
longi, omnino mutici. Pedes-maxillares graciles, fidvi, apice

nigri.

(J . Femince similis. Pedes-maxillares lutei, sat longi ; femore
longo, gracili, versus basin angustiore; patella piarva ; tibia

patella fere duplo longiore, leviter ovata ; tarso angusto, cylin-

draceo, tibia eirciter cequilongo ; bulbo maxima subgloboso.

Insula Sancti Vincentii.

Se trouve aussi au Venezuela.

4. Familia Sicariidje.

30. Scytodes longipes, Lucas. (Plate XLII. fig. 13.)

Scytodes longipes, Lucas, Ann. Soc. ent. France, 1845, p. 71,

tab. i. f. 2.

Scytodes marmorata, Taczanovpski, Hor. Soc. ent. Ross. x. 1873,

p. 107.

Scytodes longipes, Keyserling, Verb. z.-b. G. Wien, 1877, p. 210,

t. vii. f. 3.

Scytodes taczanowsJcii, Tborell, St. Rag. Mai. etc. iv. 1890,

p. 301 (nota).

5 . Long. 7-8 mm.— Cephcdoiliorax breviter ovatus, postice sat

convexus, sublcevis, paj'ce et sat longe nigro-jnlosus, luridus,

valde nigro-variatus. Area oculoruni macula nigra, postice

breviter producta et truncata, pone oculos medios spatium longi-

tudinale luteum et utrinque lineolam valde jlexuosam includente

obtecta, supra vittis latissimis valde appropinquatis et spatiis

mediis luteis binis, antico subtriquetro p>ostico ovato-transverso,

tantum separatis, valde dentatis et sinuosis, et utrinque serie
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macularum lutearum valcJe incpqualium 5—6 indudente notata,

ad marr/inem utrinque maculis quaiuor simioso-dilatatis et

jjunctos luteos includentihus ornata. Margo dyiKi suhrectus,

utrinque vix C07ive.vus, haud promimdus. Oculi medii antici

sat mar/ni et rotundi, subcontigid, a margine dypei spatio

diametro oculi fere dAiplo latiore sejuncti. Abdomen ovatum,

albido-testaceum, supra valde nigro-striatum et punctatum,

antice macula longitudinali ap)ice idrinque dentata, prop>e

medium macula longitudinali in medio leviter constricta, dein

maculis traiisversis paxdo arcuatis et subcontiguis tribus, postice

spatio albidiore immncidato, sed supra mamillas maculis mino-

i'ibus seriatis trinis decoratum, subtus in regione ejjigasferis

vittis nigris tribus, media latiore, lateralibus divaricatis, in

regione ventrali lineis n igris quatuor, mediis postice convergen-

tibus apice contiguis et mamillas hand attingentibus, lateralibus

interruptis et punctatis, ventre antice iuipn-essionibus binis

magyiis nigris et ovatis munito. Sternum iiuequale, nigrum,

antice, pone partem labialem, transversim luteum, macula media
elongata antice posticeque tenuiter producta et utrinque maculis

marginalibus luteis trinis notatum. Partes oris pedesqiie ftdvo-

lutei, lamina' maxillares extus late nigro-marginatce, chelce in

parte basali late nigrce. Pedes longi et graciles, articidis cunctis

(tarsis exceptis) valde et numerose nigro-punctatis et subannu-

latis, haud lineatis.

(S . Long. 6-7 mm.— CepJialothorax humilior, pictura 2Mllidiore

et confusiore. Pedes multo longiores, apice gracillimi, m,inu^

tissime et parcissime nirp'o-pmnctati, sed ap>ice feinorum patel-

lisque nigris. Pedes maxillares breves et robusti ; femore

valido ; patella vix longiore quam lato ; tibia patella longiore

subparallela ; tarso tibia circiter cequilongo, ad basin fere cerpd-

lato, dein multo angustiore et sensim attemiato, bulbo mediocri,

lobo ovato, spina sat robusta, recta, lobo non midto longiore et

apicem tarsi haud superante,

A S. maculata, Holmb., cui valde affinis est, imprimis differt

pedibus fere inordinate nigro-punctatis (in S. maculata regulariter

nigro-annulatis), ventre nigro-vittato et impressionibus ventralibus

nigris atque ovato-longitudinalibus (in 8. maculata fere semicircu-

laribus et rufulis).

A 8. globula, Nicolet, angulis clypei minus prominulis, pictura

cephalothoracis et pedum, ventre vittato, sterno late nigro-clathrato

(in 8. globula puncto medio punctisque marginalibus trinis minutis

notato), impressionibus ventralibus multo majoribus facile distiu-

guenda.

Insula Sancti Vincentii.

Habite une grande partie de I'Am^rique centrale et de I'Amerique

meridionale.

31. ScYTODES HEBRAiCA, sp. nov. (Plate XLII. fig. 14.)

5 . Long, (i mm.—Cephalofhorax breviter ovatus, postice convexus,

sublcevis, parce et sat longe nigro-pilosus, luridus, nigro-
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variatiis : regione frontali transversim nigra, vitta dorsdli

latissima utrinque ramulos tres abbreviatos et truncatos emittente,

antice, pone oculos medios, macidam parvam elongato-triquetram

et pone oculos laterales utrinque macidam paulo majorem postice

truncatam, dein lineam longitudinalem et in medio macidam
magnam transversim ampliatam et papilioniformem gerente,

utrinque vitta marginali angxista et linea sid)marginali angus-

tiore valde jlexuosa interrupta et arcus tres designante. Margo
clypei evidenter emarginatus, lUrinque ad^ angulum convexus.

Ocidi medii mediocrcs, suhcontigui. Clypeus ohUquus, ocidis

mediis saltern duplo latior. Abdomen glohosum, albido-testa-

ceum, valde nigro-pimctatum et macidis majoribus incequalibus,

scepe confluentibus, et zonas transversas forma7itibus decoratum,

subtus inordinate nigro-marmoratum. Sternum fuscitm, vitta

media fulva sat angusta et apice Tiaud attingente, notatum.

Pars labialis fusca. Lamina; testacecp, extus fusco-marginatcp.

Chelae testacece, antice late fusco-plagiata;. Pedes graciles et

longi, coxisfulvis apicibus fuscis, femoribus nigricantibus anmdis
quatuor sat anguslis pallide luridis ornatis, reliquis articulis

fuscis, tibiis annulis binis luteis (altera sidibasilari, altero subapi-

cali) et metatarsis annulo basilari simili notatis. Pedes-maxil-

lares breves et robusti, lundi, femore anguste nigro-biannulaio,

patella tibiaque ad apicem infuscatts.

Insula Sancti Vincentii.

32. Sc\TODES BAJULA, sp. nov. (Plate XLIL fig. 15.)

5 . Long. 4 mm.—CephalotJiorax breviter ovatus, postice valde con-

vexus, subtilissime coriaceus et parce nigro-p)ilosus, luridus et

nigro ^ariatus : linea media exili apicem haud attingente,

utnnque vittis dorsalibus latioribus binis, vitta interiore oculos

medios attingente, postice abbreviate, leviter flexuosa et extus

prope medium obtuse deutata, vitta exteriore oculos laterales

attingente ina;quali, usque ad ajncem ducta et extus ramulos tres

sat angustos et longos emittente, utrinque linea marginali dentata

lineaque submarginali valde Jlexuosa et scepe interrupta arcus

tres designante. Margo clypei rectus, nee convexus nee emargi-

natus. Oculi antici sat magni, contigui. Clypeus oculis anticis

circiter dimidio latior. Abdomen globosum, albo-testaceum, supra
zonis transversis nigris latis et dentatis ornatum, subtus obscure

testaceum, regione epigasteris nigra, regione ventrali parce nigro-

pmnctata et postice maculis majoribus binis arcuatis munita.
Sternumfuscum, antice,ponepartem labialem, transversim luteum,

dein linea media angusta sed apice triangidariter amp)liata et

utrinque macidis binis transversis luteis notatum. CJielce antice

fuscce, ad apices testacece. Pedes graciles, sat longi, obscure fulvi,

coxis apicibus fuscis, femoribus anticis obsrurioribus, late infus-
catis et subannulcctis, posticis ad apicem late fusco-annulatis,

tibiis annulo medio anmdoque apicali olivaceis vix exp^'essis

inunitis. Pedes-maxillares breves et robusti, lutei, femore fere
nigro, patella tibiaque late fusco-variatis.
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(S . Long. 4 mm.—Femince subsimilis sed cejihalothorace paido
Jmmiliore, sterno antice laiiiis festaceo et setis nigris spiniformi-
hus erectis parce armato, pedibus midto longioribus, fere omnino
luridis, femoribus \'' j)aris, prope medmm iifrinqve setis reKquis

longioribus munitis. Pedes-maxtlJares fusco-olivacei, bidbo

rufulo ; femore robusto versus basin incrassato ; patella sat

parva ; tibia patella saltern dimidio longiore, latiore et ovata ;

tarso minuto, depressiiisculo, sed apice ah'upte angiistiore, an-

guste recte et longe producto ; bidbo subgloboso, spina lobo multo

longiore tenuissima setiformi et recta.

Insula Sancti "Vincentii.

Se trouve aussi au Venezuela.

33. ScYTODES LiNEATiPES, Tacz. (Plate XLII. figs. 16, 17.)

8. lineatipes, Taczanowski, Hor. Soc. ent. Ross. x. 1873, p. 107.

9 . Long. 4-4".5 mm.— CepTiahthora.v breviter ovatus, postice vali-

dissime gibbosns, sublcevis,parce et breviter nigro-pilosus, lundus,
nigncanti-variatus : regione ocidan in medio infnscata dein

linea media e.vili abbreviata et utrinque lineis tribiis, linea irin

terioj-e subrecta leviter dentata et maculam frontalem attingente,

linea intermedia antice abbreviata, p>ostice convergente apiceque

uncata, linea exteriore intermedia subsimili sed postice paido
magis producta extus dentata et ramulos abbreviates 4 vel 5
emittente, vitta submarginali sat lata, valde jiexuosa et dentata

et inter vittam marginalem et lineas dorsales linea validissime

sinuosa etplus minus punctata, postice, in declivifate, pone linear

dorsales exteriores, macidis p)0-'rvis binis acute triquetris et lineis

binis parallelis, leviter convexis et cariniformihus ornate.

Margo clypei subrectus, sat angustus, ad angulos leviter convexus,

Tiaud piroductus. Oculi medii antici sat magni, rotirndi et inter

sejuxte contigui, a margine clypei spatio diametro oculi saltem

dimidio latiore sejuncti. Abdomen globosum, albo-testaceum

,

supra macidis nigris parvis incequaUbus et dentatis fere inordi-

nate conspersum et in parte basali linea longitudinali utrinque

ramulos abbreviatos valde jlexuosos gerente omatum, subtus

punctis nigris minonbiis conspersum. Chelce, sternum pedesque
lutea, chelcp antice nigro-bivittatce. Ste7-num idrinque vitta

fusca latissima et confusa, spatiis quatuor luteis nofata, muni-
tum. Pedes modice longi, graciles, femoribus subtus lineis nigris

binis, in parte apicali plus minus inteiintptis et punctatis et

antice punctis p)aucis senatis ornatis, patellis ajnce minute
nigro, iibiis anmdo medio interrupto annuloque apicali iniegro

notatis, metatarsis apicibus minutissirne fuscis. Pedes-maxil-

lares femore ad apicem patella tibiaque nigro-variatis.

c? . Long. 4 nun.—Feminoi suhsimilis sed abdomine minore plerum-
que immaeulato albido, jjostice late et confuse infuscato, pedibus

longioribus et gracilioribus. Pedes-maxillares h-eves ; femore
robusto et subrecio ; patella pai'va curvata ; tibia patella circiter

^ longiore et multo latiore, subglobosa ; tarso tibia et patella simul
sum2His longiore apice anguste producto ; bulbi lobo breviter
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ovato, spina lobo multo longiore flexiiosa, in inedio leviter incras-

sata, apice paululum compressa, truncata et minute peniciUata,

Var. 2 . Spatium inter lineas dorsales interiores omnino iafascatum

et vittam latam formans, sed spatium angustum et linearc inter

lineas intennediam et exteriorem pallidius et litteram V alhidam

designans, partes laterales s<xpe confuse fusco-reticulatce, pictura

sterni et ahdominis pallidior.

Insula Sancti Vincentii.

Se trouve aussi au Venezuela et en Guyana.

34. ScYTODES FusCA, "Walck.

Scytodes fusca, Walck. Apt. i. 1837, p. 272.

Scytodes guyanensis, Taczanowski, Hor. Soc. ent. Ross. x. 1873,

p. 108.

5 . Long. 4 mm.—Cephalothorax breviter ovatus, posiice valde gib-

bosus, subtilissime coriaceus et opacus, parce nigro-setosus, fusco-

vel nigro-piceus, inierdum concolor, scepius lineis binis exillhus

valde appropinquatis et rarius macidis ynarginalibus confusis

obscure fulvo-rufalis ornatus. Margo clypei subrectus, utrinque

leviter convexus, haiul prominulus. Oculi medii antici sat nmgni
subcontigui, a margine clypei spatio diametro oculi non multo

latiore sejuncti. Abdomen subglobosum, nigrum, plerumque

immacidatum, interdum vittis transversis sat latis Jlexuosis et in

m^dio dentatis f^staceis ornatum. Sternum nigro-piceum. Pedes

mediocres, coxis, trochanteribus femoribusque fuseo-piceis, reliquis

articulis obscure fulvo-ravidis, rarius coxis testaceo-variatis et

tibiis posticis subannulatis. Pedes-maxillares breves et robusti,

fusco-picei, patella apiceque tarsi dilutioribus.

Insula Sancti Vincentii.

Se trouve aussi au Venezuela, en Guyane et au Bresil.

Gen. Drymusa, nor. gen.

CepTudothorax parum convexus, postice late truneatus, utrinque

ample rotundus, antice sat abrupte attenuatus et fronte obtusa,

stria tlioracica parva teniii et remota. Oculi xit in Scytodi.

Sternum late cordiforme, Tmucl vel vix longiusquam latum, antice

haud attenuatum, latissime et reete sectum, postice attenuatum sed

truncatum, et coxce posticce inter se late distantes. Pars labialis

maxima, ad basin spatium intercoxale totum occupans, multo

longior quam lata, scnsim attenuata, apice leviter convexa sub-

membranacea et leviter excisa. Pedes gracillimi et longissimi,

mutici. Mamillce ut in Scytodi, sed inferiores distinctius sepa-

ratee. Pegio epigasteris fmnince producta et apertura genitalis

corneo-^iarginata.

Ab Loxosceli praesertim dififert sterno latins cordiformi, antice late

et recte truncate, postice attenuato sed truncato et coxis posticis

inter se distantibus, parte labiali ad basin spatio intercoxale haud
angustiore etc.
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35. Drymusa nubila, sp. nov.

$ . Long. 4 mm.— Cephalotliorax suhlcBvis, jiollide fusco-rufescens,

parte cephalica lineolis exilUmis quinque, media recta, lateralibus

hviter sinaosis et antice oblique convergentibus et postice maculis

binis magnis, elongatis, obliquis et contigiiis, literam V magnam
desigtmntibus, notata, parte thoracica lineolis radiantibns via; ex-

pressis munita, Oculi subcequales, triangulum magnum occu-

pantes. Clypeus oculis anticis plus triplo lafior. Abdomen sat

longe ovatum, nigrum, antice punctis duobus subgeminatis, dein

lineis transversis tribus valde sinuosis et acute biangidosis or-

naium, subtus regione epigasteris leviter convexa et rufescente.

Sternum, cJielce, partes ons pedesque pallide fusco-rufescentia,

sterno et parte labiali paulo obscurioribus, subtilissime coriaceis

atque opacis, femoribus leviter infuscatis. Pedes parce et sat

longe pilosi.

Insula Sancti Vincentii.

5. Familia Caponiid^'.

Gen. Nops, MacLeay.

Cep>halothorax ovatus, antice attenuatus et obtusus. Clypeus di-

rectus, oculis plus quadruplo lafior. Oculi duo. Stermim pla-

num, sat longe oblongum, antice piosticeque attenuatum. Lamince

maxillares ad apiceni vix attenuates atque obtusce. Pedes medio-

cres, robusti, patellis longis, quatuor anticis tibiis g tantum,

brevioribus, tarsis biarticulatis, articulo basali apicali longiore

et versus basin attenuato, subappendicidato, metatarsis quatuor

anticis carina membranacea et calcare apicali subtus insig-

niter instructis.

36. Nops coccineus, sp. nov. (Plate XLII. fig. 18.)

5 . Long. 8 mm.—9 mm.— Cephalotliorax sat humilis, ovatus, antice

attenuatus et obtusus, Icete fusco-cocciiieus, crebre et uniformiter

coriaceo-rugosus et opacus, macula oculari nigra et rotunda.

Oculi duo sat magni, late ovati et subrotundi, spatio diametro

oculifere dimidio angustiore inter sese distantes. Clypeus directus,

oculis jjZms quintuplo latior. Abdomen longe oblongum, pallide

testaceo-virescens, vitta media lata, dentata, antice acuta et mar-
ginem anticum haud attingente et utrinque vitta marginaJi nigra

lata supra ornatum, interdum vitta media confuse rufulo-limbata,

subtus immaculatum. Mamillte testacecB. Sternum fusco-cocci-

neum, uniformiter et valde coriaceum. Chelcp. fusco-rufula',

Iceves. Pedes la'te rufo-coccinei, coxis anticis paulo obscurioribus,

metatarsis tarsisque cunctis paido dilutioribus, femoribus rohustis

compressis et, prcesertim anticis, sid)clavafis. Pedes-maxillares

fulvo-rufescentes; tibia patella saltern j longiore, a basi ad
apicem leviter ampliata ; tarso tibia longiore et crassiore, leviter

ovato, supra albido subtus nigricanti-crinifo.

' Tjpus gen. Caponia, E. Sim. (= Colophon, Oambr., uom. piwocc).



1891.] THE ISLAND OF ST. VINCENT. 573

cJ . Loncj. 6-7 mm.—Femince subsiniilis sed pedihus longiorihus.

Pedes-maxillares fxdvo-rufescentes ; tibia patella saltern j lon-

giore, angusta et leviter cm-vata; tarso tibia et patella simul
sumptis jmulo longiore, sat angiiste ovato, apice obtuso et nigro-
crinito ; hidbo maxima, globoso et depressiuscido, spina lobo bre-

viore, antice valde arcuaia, sat robusta, apAce truncata et minu-
tissime bifida.

Insula Sancti Vincentii.

" Windward side. May and June : under stones, shady places.

Hill-sides about 500 feet. Near Chateaubelais, Aug. and Sept.,

lorest not far from sea-level, concealed in withered vines ; others

in forests in various places near Chateaubelais (rare)."

—

H. H. S.

Gen. Caponina, uov. gen.

Cep>halothorax sat late ovatus, antice parum attenuatus et obtusus.

Clypeus subverticalis, oculis vix duplo latior. Oculi duo magni
et subcontigui. Sternum convexum, latissime cordiforme, hand
longius quam latum. Lamina' maxillares ad apncem valde at-

tenuatce. Pedes mediocres, robusti, fatellis sat ixirvis, cunctis

suba'qualihus et tibiis multo brevioribus, tarsis uniarticulaiis, com-
pressis et sat longis, qimtuor anticis metatarsis non midio bre-

vioribus, metatarsis anticis canna calcareq^ue apicali carentibus.

37. Caponina testacea, sp. nov.

5 . Long. 4 mm.— CephalotJtorax lurido-testaceus, Icevis et nitidus,

macula oculari nigra magna notatus. Oculi magni, rotundi,

inter se anguste separati. Chjpeus obliquus, subverticalis, oculis

haud duplo latior. Abdomen breviter ovatum, al/ndo-testaceum,

puree fulvo-pjubescens et antice pilis nigris paucis longioribus

munitum. Partes oris, sternum, ped^sque lundo-testacea, pedes,

prcesertim metatarsis et tarsis, sat longe cinereo-criniti. Chelce

antice setis Aligns longis paucis erectis munitce.

Insula Sancti Vuicentii.

6. Familia Drassid^.

Brassidce, ad part. ; subfamilia Drassinee, E. Sim. Ar. Fr. iv.

Gen. Sergiolus, nov. gen.

Herpyllus, Hentz, Bost. J. Nat. Hist. 1847-1850 (ad part.

H. vnriegatus).

Ceplialotliorax anguste oblongus, j^jariMM convexus, antice parum
attenuatus etfronte sat lata, stria media thoracica carens. Oculi

antici subcontigui, in lineam rectam vel subrectam dispositi, medii
lateralibus majores. Oculi postici parvi aquidistantes vel scepius

medici inter se remotiores, in lineam rectam seu leviter recurvam,

parum remotam et linea antica evidenter latiorem ordinati.

Area mediorum trapeziformis, non multo longior quam lata.

Clypeus oculis anticis latior. Chelce mediocres, marginibus sulci
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muticis. Pars labialis fere t'riplo longior quam lata, fere paral-

lela apice ohtusa. Lamina; Tonga', subrectce, ad basin attenuaUe,

extus ad ajjicem leviter dilatato-rotmulo;. Sternum august

e

ohlongum, antice iiosticeque attenuatum. Pedes breves et robusti

aculeati, metatarsis tarsisque anticis rare scopulatis.

Ab Aphantaulaci, cui affiais est, imprimis differt parte labiali

multo longiore quam lata et oculorum linea antica recta.

Typus hujus generis est Herpyllus variegatus, Hentz.

38. Sergiolus elegans, sp. nov.

2 . Long. 4: mm.— Cephalotliorax anguste oblongus,7mmilis, fidvo-

rufescens, sat late fusco-^narginatus, pilis longis, pronis albo-

sericeis vestitus. Oculipostici cequi,in lineam plane rectam ordi-

nati, medii inter se quam a lateralibus remotiores et spatio inter

medios et lateralis diametrum oculi vix aquante. Oculi antici in

lineam suhrectam dispositi, medii lateralibus fere duplo majores,

inter se anguste distantes, sed a lateralibusjuxte contigui. Abdo-

men sat longe oblongmn, depressiusculum, albido-testaceum, niveo-

pilosum, supra in partepnma maculis nigricantibus binis ovatis,

inp>arte secunda maculis magnis binis subquadratis sap)e conjlu-

entibus et vittam transvei-sam latam designantibus, et postice,

supra mamillas, 'maculis binis minoHbus elongatis et obliquis

structe decoratum, subtus immaculatum. Mamilloi fuJvo-testaceo'.

Partes oris fulvo-rufescentes. Sternum pedesque luridi, pedes

breves et robusti, tibiis quatuor anticis inferne in parte apicali

aculeis binis debilibus unisenatis et metatarsis ad basin aculeis

binis armatis, tibiis metatarsisque 2)0Sticis numerose aculeatis,

metatarsis tarsisque anticis crasse et rare scopulatis. Plaga

vulvae sat parva, rufula, obtusissime triquetra, utnnqu£ leviter

depressa et marginata.

A S. variegato, Heutz, differt oculorum serie postica recta, pictura

cephalothoracis et abdomiuis.

Insula Sancti Viiieeutii.

7. Familia PALPiMANiDiE.

39. Otiothops oblongus, sp. nov.

$ . Long. 6 mm.—Cephalotlwrax mgro-nifesce)is, tenuiter et crebre

coriaceo-rugosus. Oculi medii postici parvi, plani, breviter ovati

et ohliqui, inter se spatio diametro oeidi circiter duplo angustiore

distantes. Oculi medii antici posticis saltern duplo majores,

nign, convexi et rotundi. Clypeus area mediorum circiter a-qui-

latus. Abdomen oblongmn, atro-testaceum, senceo-pubescens,

plagula epigasteri rufula postice truncata, nitida sed transversim

striolata, munitum. Sternum nigro-rufescens. uniformiter gra-

nosum. Chche p)arce rugosce, extus subtiliter cannata\ Pedes

ut in 0. amazonico et lapidicola, antici rufo-castanei, reliqui

fulvo-aurantii.

Insula Sancti Vincentii.

Ab O. lapidicola, E. Sim., differt oculis mediis posticis minoribus
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et inter se distinctius separatis, pedibus sex posticis aurantiis, haud
luteis ; ab O. amazonico, E. Sim., prsesertiin differt cephalothorace

longiore et humiliore. Ab 0. walckenaeri, M'Leay (sp. quae milii est

ignota), verisimiliter distinctus est.

EXPLANATION OF PLATE XLH.
Fig. 1. Dysderina principalis, p. 557. Lateral view of palp, of (S

.

2. Dysderina spinigera, p. 558. Leg.
3. . Palp, of c?, lateral view.

4. Pelicinusmarmoratus, p. 559. Lateral view of palp, of ^J.

5. Opopma dcserticola, p. .560. Lateral view of palp, of (J

.

6. Ocmops spinimamis, p. 563. Lateral view of leg.

7. Oonops globimoMus, p. 563. Lateral view of palp, of (S

,

8. Oonops puiicarius, p. 564. Lateral view of palp, of c?-

9. Oonops Jiguratus, p. 5(54. Abdomen from above.

10. Ochyrocera arietina, p. .5(56. Lateral view of palp, of c? •

11. Ochyrocera quinquevittata, p. 56G. Lateral view of palp, of (^

.

12. Theoclia radiata,-^. b&l. Lateral view of jialp. of (J

.

13. Scytodes longipes, p. 567. Lateral view of palp, of c?.

14. Scytodes hebraica, p. 568. Cephalothorax from above.

15. Scytodes bajula, T^. oQ9. Lateral view of palp, of c?

.

16. 17. Scytodes linearipes, p. 570. Oephalotnorax from above.

18. Nops cocdneus, p. 572. Lateral view of palp, of cJ.

4. On the Nose, th^ Organ of Jacobson, and the Dumb-bell-

shaped Bone in the Ornithorhynchus. By Johnson

Symington, M.D., F.R.S.E., Lecturer on Anatomy,

Minto House, Edinburgh \ (Communicated by Frank
E. Beddard, M.A., F.Z.S.)

[Eeceived November 5, 1891.]

(Plates XLIII. & XLIV.)

Notwithstanding the great amount of attention that has been
devoted to the anatomy of the Ornithorhynchus since its discovery

nearly a century ago, its nasal cavities appear to have been, to a large

extent, overlooked.

Meckel (1), Owen (2), Albrecht (3), Turner (4), Zuckerkandl (5),

and Parker (6) have examined and described certain portions of

the nose, but no account of its microscopic structure appears to

have hitherto been published, and several points in its naked-eye

ariatomy have been overlooked or misinterpreted.

The following communication is based upon the study of a series

of coronal sections of the head of a nearly adult female, together

with the examination of several dissected specimens and macerated
skulls. The sections were cut after having been decalcified and
embedded in paraffin. Most of the Ornithorhynchi which have
reached this country have not been sufficiently well preserved to

admit of their microscopic examination, and I am greatly indebted

'^ From the Embryological Laboratory, Univereity of Edinburgh.

Proc. Zool. See—1891, No. XXXIX. 39
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to one of my Australian pupils, Mr. C. Hardcastle, not only for

procuring rae the specimen, but also for the trouble he took to have

it carefully hardened.

In consequence of the elongated form of the face, the position of

the nostrils towards the anterior end of the beak, and the prolongation

of the hard palate backwards nearly as far as the glenoid cavity, the

nasal cavities are of considerable length. In my specimen, which
measured 37 cm. from the tip of the bill to the posterior extremity

of the tail, the nasal cavities were 6 cm. in length. Males are con-

siderably larger than females, and Mr. Oldfield Thomas (7) found

the basal length of the skull of an adult male, measured from the

basion to the anterior end of the premaxillary bones, to be 10'8 cm.
The nasal cavities are not, of course, equal to the basal length of

the skull, but in this male they would be quite 8 cm. ; while the

nasal cavities are very long their transverse and vertical diameters

are very slight, so as to make their naked-eye examination somewhat
difficult. The anterior parts of the nasal cavities are flattened, like

the bill, from above downwards, and here the transverse diameter

is about 4*5 mm. and the vertical extent scarcely 2 mm. Farther

back, under the cranial cavity, and especially in the region of the

turbinated processes, the nasal cavities are much deeper, measuring
I'rom the roof to the floor 5 mm., while their transverse diameter is

almost obliterated by the projection of the turbinals from the outer

wall.

Vertical transverse sections of the nasal cavities immediately
behind the nostrils show a subdivision of each cavity into 3 com-
partments—superior, middle, and inferior (see Plate XLIII. fig. 1).

The two septa between these compartments are formed by the lining

membrane of the nose, which is here composed of dense connective

tissue, the matrix of which is only slightly fibrillated, and of stratified

squamous epithelium. The septa are not supported by any skeletal

framework, but contain a few small glands the ducts of which open
into the middle compartment. Serial sections show that the septa

commence anteriorly as horizontal ridges projecting from the sides

of the partition between the two nostrils and unite with the outer

walls of the nasal cavities just behind the two nostrils. In my
sections the middle compartment is always larger than the others,

but this diff'erence becomes more obvious as one passes backwards,

the superior and inferior compartments gradually becoming smaller

and ultimately end blindly, while the middle one becomes continuous

with the main cavity of the nose. The two caecal pouches extend
backwards to a little beyond the anterior end of Jacobson's organ
and nearly as far as the naso-palatine foramen. Their length is

about 3 mm., and the upper is a trifle longer than the lower.

J. F. Meckel is the only author who, so far as I have been able

to ascertain, makes any reference to this peculiar arrangement. In
plate vii. fig. 8 of his classical work on the Ornithorhynchus (1), he
gives a view of the anterior part of the right nasal cavity with its

three divisions. He exposed them by cutting through the outer

wall of the nose and turning its roof over to the left side. Meckel
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considers the septa already described to be valves, aad he concludes

that in the absence of any muscles for closing the nostrils such valves

must be very useful to an animal with the aquatic habits of the

Ornithorhynchus. Various aquatic mammals, such as the Seal,

possess a powerful sphincter muscle for closing the nostrils when
diving, but I know of no animal with a structure like that in the

Ornithorhynchus. The function of these septa is very doubtful.

They do not appear in my sections to be sufficiently large and free

to meet one another so as to close the anterior part of the nose

:

further, it is obvious that were they to do so they would constitute

a serious obstacle to inspiration of air through the nose.

The Organ of Jacobson.

Numerous papers have been published recently on the structure

and relations of this organ in various mammals, but scarcely

anything appears to be known with i-eference to its condition in the

Ornithorhynchus. Indeed Sir W. Turner (4) and the late Professor

W. K. Parker (6) seem to be the only anatomists who have given

any account of the organ. Sir W. Turner, when investigating the

relations of the naso-palatine foramen to the dumb-bell-shaped

bone, ascertained that a bristle passed from the mouth into this

foramen entered a cavity which extended backwards for some dis-

tance in relation to tlie nasal septum. Turner considered that this

cavity with its walls formed tbe organ of Jacobson. On opening the

nasal chamber he found that this organ formed a ridge projecting

from the side of the nasal septum halfway across the cavity. Prof.

Zuckerkandl (5) also recognized this ridge and figured it (see

plate i. fig. 2 of his work), but he did not associate it with Jacobson's

organ, and merely stated that it increases the mucous surface and

diminishes the anterior part of the nasal cavity.

Professor Parker in his " jMamnialian Descent " (the Hunterian

Lectures for 1884) referred as follows to Jacobson's Organ:—" In my
young specimen of Ornithorhynchus (the size of a moderate fist,

with the hair appearing) these parts and their capsules are as large

as in Serpents and Lizards," p. .52. He gave no further description

of the organ in the Ornithorhynchus, but mentioned it as one of the

Reptilian characters of the Prototheria.

We know from the researches of Jacobson, Gratiolet, Balogh,

Klein, Herzfeld, Schwink, Kolliker, Gegenbaur, and others that

Jacobson's organ exists in the great majority of mammals in which

it has been looked for. Its structure, however, is comparatively

rudimentary, especially in the higher Mammalia. Its existence in

man is disputed, and even if present it is very feebly developed. It

is absent in Birds, and until recently this was supposed to be the

'

case also in the Crocodilia. Professor Howes (8) has, however,

brought before this Society strong evidence of its existence in the

Caiman niyer. It is well known to exist in the Ophidia and Lacer-

tilia, indeed it is in these groups that it is supposed to attain its

maximum development. Its condition in the lower Mammals, and
39*
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especially in the Prototheria, is, therefore, a subject of considerable

morphological interest.

My series of coronal sections pass through the entire organ, which

fortunately was sufficiently well preserved to admit of a satisfactory

microscopic examination.

As there is no distinct external nose and the anterior part of the

nasal cavity is not complicated by the presence of turbinated pro-

cesses, we should expect the cartilaginous framework of the nose of

the Ornithorhynchus to be comparatively simple, and such will be

found to be the case. Thus a coronal section through the nose about

midway between the nostrils and Stenson's ducts shows a central bar

of cartilage forming the nasal septum. This cartilage divides above

into two lateral plates, each of which first curves outwards, then

downwards, and lastly turns inwards to end, in close contact with

the one of the opposite side, just below the nasal septum. It is in

the somewhat thickened inner extremity of this lateral plate that

the anterior part of Jacobson's organ is embedded (see (c) on fig. 1

of Plate XLIII.). A little farther back the cartilaginous floor of the

nose is perforated by the naso-palatine foramen or Stenson's duct.

This foramen passes from the mouth into the nose on the outer side

of Jacobson's organ, while the cavity of the organ itself opens on the

inner wall of the foramen. These relations of the naso-palatine

foramen and the duct of Jacobson's organ are those which Herzfeld

(9) found to exist in the majority of mammals. The piece of carti-

lage lying to the inner side of the naso-palatine foramen forms the

cartilaginous framework of Jacobson's organ, and in all coronal

sections, from the level of the foramen backwards to the posterior

end of the organ, its cartilage is seen as an independent mass having

no direct connection with either the nasal septum or the cartilage in

the floor of the nose. We thus see that the cartilage of Jacobson's

organ in this animal is continuous, in front of the naso-palatine

foramen, with the cartilage in the floor of the nose, while behind

this it appears in coronal sections as a sep irate structure. With the

exception of the parts at the naso-palatine foramen and near its

posterior extremity, the cartilage forms a complete investment for

Jacobson's organ. At the naso-palatine foramen it is perforated for

the passage of the duct from Jacobson's organ into the foramen,

while posteriorly it is open for the passage into it of branches of the

olfactory nerve and of glandular tissue. The cavity enclosed by the

cartilaginous capsule is jiartially divided into two compartments by
a bar of cartilage which passes from the outer side upwards and
inwards towards the inner wall. This septum, which is continuous

with the cartilaginous capsule, varies in its form at different levels.

Thus in front of the naso-palatine foramen the septum is nearly

straight (see fig. 1, Plate XLIII.), but behind the opening it is

turbinated, curving downwards and inwards (see fig. 2, Plate XLIII.

;

and fig. 1, Plate XLIV.).
The cartilaginous framework of Jacobson's organ in the Ornitho-

rhynchus will be found to diff'er considerably from that of any of

the Eutheria in which it has been described. Thus in the Sheep
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(10), Guinea-pig (11), Rabbit (12), and Dog (13) it forms a less

complete capsule, and in no transverse vertical section is it seen in

continuity with the cartilage in the outer wall of the nose. Further,

in none of these animals is there any trace of a simple or turbinated

septum which is so well developed in the Duck-mole. I am not

aware of any published account of its condition in the Marsupialia,

but in a young Macropus giganteus which I examined there were

no indications of a turbinal, and the general form and position of the

organ were very similar to that in the Guinea-pig as figured by
Dr. Klein. Professor W. N. Parker (14) has recently shown that

the Echidna possesses a largely developed Jacobson's organ which

has a well-marked turbinal. So far, therefore, as our present know-
ledge goes, it appears that it is only in the Prototheria amongst
mammals that any arrangement of the cartilage of Jacobson's organ

exists b)- which the extent of the epithelial surface lining the organ

is increased. In various mammals the cartilage of Jacobson's organ

attains a large size, while the lumen of the organ is of microscopic

size. This is probably an indication that the sensory part of the

organ has degenerated more rapidly than its cartilaginous support.

In theLaccrtilia and Ophidia the skeletal framework of Jacobson's

organ contains a turbinal, and it is in these animals that the organ

is generally considered to attain its highest development. Thus
Dr. J. Beard (15) writes as follows :

—" Indeed an examination of

the literature of Jacobson's organ clearly shows that just in the

group of animals, the Eeptilia, in which alone it can be considered

as something more than a rudimentary organ, a thorough comparative

investigation is a desideratum" (p. 757).

I am inclined to believe that this statement of Dr. Beard will

require modification, and that further research will show that

Jacobson's organ attains its highest development in the Prototheria.

My own observations amongst the Reptilia are limited to its ex-

amination in Anguis fragilis and Pelias berus, in neither of which

does it appear to me to be so well developed as in the Ornitho-

rhynchus.

The arrangement of the structures forming the soft parts of

Jacobson's organ are shown in fig. 1, PI. XLIII., which represents a

transverse section behind the naso-palatine foramen and about the

middle of the posterior swelling of the dumb-bell-shaped bone. It

will be seen that there is a very marked difference in the structure

of the soft parts lining the general cartilaginous capsule (a) and

that covering the turbinated ridge ib). The tnrbinal cartilage is

covered by some connective tissue, external to this is a thick layer

composed mainly of blood-vessels and glandular tissue, while the

free surface is provided with a layer of ciliated columnar epithelium.

On the other hand, the structures lying on the concave surface of

the cartilaginous capsule are evidently nervous. Next the cartilage

are numerous small bundles of non-medullated nerve-fibres, which

are separated from the sensory cells by a thin layer of connective

tissue. In my specimen this sensory layer contains a large number
of oval or rounded cells with distinct nuclei, but there are no
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columnar epithelial cells next the free surface such as are generally

found. It is possible that these haye been detached.

In the Guinea-pig, Dop;, and Rabbit Dr. Klein found the organ of

Jacobson to be flattened from side to side with the outer wall

pushed slightly inwards, so that on transveise vertical section the

organ was kidney-shaped. The outer wall was covered with ciliated

columnar epithelium, while the inner wall possessed, in addition to

ordinary columnar cells, special sensory cells. The outer wall of the

organ in these mammals evidently corresponds to that covering the

turbinated process in the Ornithorhynchus, while the inner wall is

represented by the structures lining the general cartilaginous capsule.

In all mammals so far as at present investigated, except the

Monotremes, the cavity of Jacobson's organ communicates anteriorly

with the nasal chamber or with Stensou's duct, and this opening is

anterior to the cavity of the organ. We have already seen that this

is not the case in the Ornithorhynchus, where the cavity extends

forwards as well as backwards from its opening into Stenson's duct.

In Lizards the duct from Jacobson's organ passes backwards and
downwards to open into the cavity of the mouth.
The cavity of the organ of Jacobson in the Ornithorhynchus is

about 5 to 6 mm. in leugth. Both extremities end blindly, the

posterior one just in front of the hinder end of the dumb-bell-shaped

bone.

The ridge on the inner wall of the nose caused by Jacobson's

organ is prolonged backwards nearly 3 cm. beyond the termination

of the organ proper. The ridge here consists of glandular tissue

and bundles of olfactory nerve-fibres, the nerves being internal to

the glandular tissue (see fig. 3, Plate XLIIL).
The nasal cavity is lined by stratified squamous epithelium until

near the posterior end of Jacobson's organ, where it becomes gradu-
ally replaced by columnar epithelium.

A transverse vertical section of the nose (see fig. 3, Plate XLIII.)
about 1*5 cm. behind the nostrils shows that the walls of the nose

are still mainly cartilaginous ; the floor, however, contains the

palatine process of the superior maxillary bone, and the lower part

of the nasal septum the vomer.

The Dumb-bell-shaped Bone.

Since 1879, when Professor Albrecht (3 a) pubhshed his first paper
dealing with the ossification of the inter-maxillary bone, there has
been a vigorous controversy as to whether this bone is normally
developed in man and the higher mammals from one or two centres.

The embryological evidence in favour of two centres appears to me
to be unsatisfactorj', the careful observations of T. Kolliker (16)
and Schwink (17) being strongly in favour of its formation from a
single centre.

Albrecht's (3) views as to the morphology of the dumb-bell-
shaped bone in the Ornithorhynchus have, however, been pretty

generally accepted. He directed attention to the fact, previously
noticed by Rudolphi, Meckel (1), and Owen (2), and since confirmed
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by Turner (4), that in this animal the premaxillary bone consists

of two entirely distinct and separate portions, an outer and an inner.

Of these twothe inner unites with its fellow of the opposite side to

form a small dumb-bell-shaped bone, I'os paradoxe of Albrecht.

As the Ornithorhynchus is the only mammal in which this arrange-

ment of the premaxillary bone exists, it appeared to me that its

position and relations were worthy of a more detailed examination

than they have yet received.- J. F. Meckel and Owen have described

its general form when looked at from below, while Albrecht and

Turner have shown its relations to the naso-palatine foramen. I

propose now to demonstrate from my serial sections its relations to

the cartilages of the nose and to Jacobson's organ.

When looked at from below, this bone is seen to consist of two

rounded nodules placed one in front of the other and united by a

narrow portion. Of the two nodules, the anterior is the smaller.

The naso-palatine foramen lies just external to the constricted portion.

Its total length in the adult is about 7 mm., and the breadth of the

posterior swelling 5 mm.
The anterior nodule does not reach quite so far forward as the

nostrils, but extends a little beyond the anterior end of Jacobson's

organ. On transverse section (see fig. 1, PI. XLIII.) it is seen to

form a thin layer of bone, flattened from above downwards. It is

separated from the cavity of the mouth by the mucous membrane

of the hard palate and some loose connective tissue, while its upper

surface lies in close relation to the cartilages of the nose which

contain Jacobson's organ. As it passes baclcwards it gets thicker

and develops a median ridge on its upper surface, which passes

upwards between the two plates of cartilage containing Jacobson's

organ. Opposite the naso-palatine foramen its vertical extent is about

twice that of its transverse, and its external surfaces are concave

and lodge the inner part of the cartilage of Jacobson's organ.

A section through about the middle of the posterior nodule of

the bone shows that it possesses the same general form as at the

naso-palatine foramen. It appears here as composed of two crescents

with their convexities directed inwards, and the greater breadth of

the bone is due to the elongation of the horns of the crescents,

which reach about halfway round the organ of Jacobson and are

in close contact with its cartilage.

In the greater part of its extent the bone is covered on its oral

aspect by mucous membrane and a thin layer of submucous tissue,

but near its posterior extremity also by a layer of cartilage. This

is effected by an extension inwards to the middle hue of the plates

of cartilage which at the naso-palatine foramina he external to

these openings.

The dumb-bell-shaped bone from its position in relation to the

cartilages of the nose is evidently ossified in the membrane investing

them. In some places the ossific process has involved the whole of

the tissue up to the cartilage, so that the bone and cartilage are in

direct contact ; as a rule, however, there is a thin layer of connective

tissue between the bone and cartilage.
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The relation of the bone to the organ of Jacobson corresponds

essentially to that of the palatine process of the premaxillain various

mammals.

Turbinated Processes.

The only author who appears to make anv reference to these

processes is Prof. Zuckerkandl (5). In fig. 1 of plate i. of his work
he gives a drawing of the external wall of the left nasal cavitv as

exposed by a sagittal section immediately to the left of the septum
nasi. For the sake of comparison, I divided the posterior part of

the nose in my specimen in a similar manner. The right part,

consisting of the right nasal cavity and septum nasi, was divided in

a transverse vertical direction and the sections mounted for micro-

scopic examination, while the outer wall of the left nasal cavity was
preserved for naked-eye examination.

The result of my investigations differs considerably from those of

Professor Zuckerkandl ; and I think it extremely probable from the

drawing he gives that his specimen had been partially macerated
or at least imperfectly preserved. Zuckerkandl divides the turbin-

ated processes into a " Nasenmuschel " (m.axillo-turbinal) and three
" Reichwiilste " (ethmo-turbinals). The former he describes as

belonging to the group of " gefalteten Nasenmuscheln "
(p. 10).

These are turbinals which show on their free surface some longi-

tudinal grooves.

I am satisfied that the maxillo-turbinal constitutes a well-marked
example of the branching variety (verastigte Muschel) such as is

found in the common Seal. Transverse sections show that the

turbinal springs from the outer wall and that its branches almost
entirely fill the corresponding part of the nasal cavity, reaching close

to the nasal septum. The turbinal is pretty well ossified, but the

smaller branches are often tipped with cartilage. Unfortunately in

my specimen the spirit had not penetrated properly into this part of

the nose, so tliat the character of the mucous membrane covering

them could not be properly determined. In a well-macerated skull

kindly lent me by A. Wilson, Esq., L.D.S. (Edin.), the branches of

this turbinal can be easily recognized. The maxillo-turbinal extends

backwards so as to lie partly below the ethmo-turbinals, but it is

separated from the latter by a well-marked groove.

The ethmo-turbinals (Reichwiilste) are described by Zuckerkandl
as three in number. The majority of Osmatic mammals have five,

and I think this number can be distinguished in the Ornithorhynchus
(see fig. 2, Plate XLIV.).
The olfactory bulbs and ethmo-turbinals are present, but only

moderately well-developed in this animal ; it therefore belongs to

the group named by Sir W. Turner (4 a) Microsmatic.
The soft palate was about 1 cm. in length, and the epiglottis

projected upwards behind it. In another adult specimen in my
possession I found a similar intra-narial position of the epiglottis.
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EXPLANATION OF THE PLATES.

Plate XLIII.

Fig. 1. Transverse vertical section of nasal cavities behind nostrils and in

front of naso-palatine fornuiina.

(a) Septal cartilage of nose.

(6) Cartilage in roof of nose.

(c) Cartilage in floor of nose just external to cavity containing Jacobson's

organ.

(d) Dumb-bell-shaped bone.

(e) {/) (ff). Three compartments of anterior part of nasal cavity.

{h) (/). Integument of upper surface of bill
;

{h) its epithelial portion,

(/) its subepithelial connective tissue.

(k) (J). Integument of under surface of bill.

Fig. 2. Transverse vertical section of nasal cavi I ies behind naso-palatine forani ina

and through about middle of posterior swelling of dumb-bell-shaped
bone,

(e) Cartilaginous capsule of Jacobson's organ.

(ff)
Its turbinal cartilage.

(/) Nasal cavity.

(»«) E.xternal portion of premaxillary bone.

(l) Large nei've external to nasal cavity.

Other letters same as in flg. 1.

Fig. 3. Transverse vertical section of nas il cavities behind Jacobson's organ
and in front of turbinated processes.

(v) Vomer,
(o) Olfactory nerve-fibres and (ff) glandular tissue in ridge on inner

vrall of nasal cavity.

(n) Nasal bone.

(s) Palate-process of sujierior maxillary bone.

Other letters same as in fie. 1.

Plate XLIV.

Fig. 1. Same section as figui-e 2 of Plate XLIIL, but showing Jacobson's organ
more highly magnified, drawn with camera.

(h) Dumb-bell-shaped bone.

(a) (a) Cartilaginous capsule of Jacobson's organ.

(h) (b) Its turbinal cartilage.

(() Layer containing blood-vessels and glandular tissue.

,

(d) Ciliated columnar epithelium.

(e) Layer of nerve-fibres.

(./') Sensory epithelium.

(ff) Cavity of Jacobson's organ.
(i) Septal nasal cartilage.

Fig. 2. View of outer wall of lel't nasal cavity, opposite turbinated processes.

(a) Maxillo-tuvbinal, antei-ior extremity not shown.

(1) (2) (3) (4) (.5) are the five ethmo-turbinals.

(b) Nasal cavity behind the turbinals.

{c) indicates position, on under surface of specimen, of the posterior

horny plate.
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5. On a Mammalian Tooth from the Wealden Formation
of Hastings. By A. Smith Woodward, F.Z.S.

[Eeceived November 17, 1891.]

The estuarine conditions under which the Lower Cretaceous
Wealden Formation was deposited are precisely such as have favoured
the preservation of so many mammalian remains in several of the
Tertiary strata. The existence of Mesozoic Mammalia being well
ascertained, it is thus somewhat remarkable that no trace of the Class
has hitherto been recorded from any locality in the great area of
S.E. England and W. Europe occupied by the fossiliferous sands and
clays of the Wealden period. In the underlying Purbeck Beds, it is

true, mammalian remains have only been met with in one thin stratum
in the cliffs of Durdlestone Bay, notwithstanding the fact that this

series of rocks is likewise in great part of estuarine origin. However,
in all cases in which Mesozoic Mammalia have been discovered,
whether in Europe or America, they are invarinbly restricted to certain
definite thin layers or to irregular accumulations of the debris of plants
and Vertebrata (" bone-beds ") of local occurrence and limited extent.
One of these irregular bone-beds in the Wadhurst Clay of the

Wealden Formation has at last yielded the first evidence of a Euro-
pean Cretaceous Mammal. The specimen is merely a detached tooth,

but quite sufficient for recognition. It was discovered by Mr. Charles
Dawson, of Uckfield, in an irregular mass of comminuted fish- and
reptile-bones, with scales and teeth, occurring in lenticular patches
at one definite horizon in a quarry near Hastings. Mr. Dawson has
for a long period been engaged in a careful examination of the deposit,

Fig. I. Fig. 2.

Fig. 1. PlcKfiaMlaxdawsoni, sp.nov.; inner (A) and coronal aspect (B) of [? second
left lower] molar, four times nat. size.—Wealden (Wadliurst Clay),
Hastings.

Fig. 2. Flagiaulax 'ininor ; coronal aspect of right lower molar 2 (not reversed
in drawing), eight times nat. size.—Middle Purbeck, Durdlestone Bay.

and this is the first fossil met with presenting sufficient resemblance
to a mammalian tooth to seem worthy of forwarding to the British

Museum for special determination.

The tooth in question is shown of four times the natural size in the
accompanying woodcut (fig. 1), A being the side view, and B display-
ing the coroual aspect. It has been extricated from the matrix as
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far as possible by tbe skilled hand of Mr. Richard Hall, but one side

still remains attached and is thus obscured. In side view (fig. 1, A)

the low enamelled crown is shown supported by two roots, which are

robust, of nearly equal size and depth, incompletely separated in the

upper half and terminating; obtusely. So far as can be ascertained

these are the sole roots, being apparently almost as wide as the crown.

The coronal suvfuce (fig. 1, B) is somewhat longer than broad, half

as wide at one end as at the other, with one of the lateral margins

rounded, almost angulated. It is much abraded, evidently the

result of wear during the life of the animal, and the enamel is thus

removed except quite at the border. The highest elevation (.r) is

large and obtuse, occupying one half of the gently rounded lateral

margin of the tooth, and connected with a short spur whicli extends

to the middle of the crown. There is evidence of a smaller eleva-

tion, crescentic in form, on the margin of the other half of the

tooth ; and the lateral margin opposite and adjacent to the most

elevated portion forms a slight rim with feeble traces of crenulated

enamel.

A detached tooth, and more especially a worn tooth, certainly does

not suffice for generic and specific determination. The most striking

feature of the specimen now described, however, is its close resemblance

to the multituberculate ii/ic?-o/es^es-type of molar, so common among

Mesozoic Mammals and apparently retained in the true dentition of

the existing Monotreme, Ornithorhynclms \ It only seems to differ

in the extraordinary amount of wear to which the crown has been

subjected, and in the appearance of this abrasion not having been

produced entirely by an upward and downward or antero-posterior

motion, of which the jaws of the known Multituberculata seem to

have been alone capable.

This apparent divergence of character may, nevertheless, be

deceptive ; and on comparing the Wealdeu tooth with the posterior

true molar of the Purbeckian genus Plagiaulax (fig. 2, p. 585), the

extent of the correspondence in the configuration of the coronal

aspect is certainly remarkable. One lateral border (the inner) is

much more elevated than the other (the outer) in both cases ; and

the largest cusp in each is at the antero-iuner angle.

In the absence of further evidence, it thus appears advisable to

assign the new tooth to the genus Plagiaulax, of which it will repre-

sent a species larger than any hitherto described. If, moreover, the

specimen should prove to be the ultimate lower molar of this genus,

it is sufficiently distinguished from any known form by the shape of

the crown ; and, until the acquisition of further material, the species

in question may bear the provisional name of Plagiaulax dawsoni,

in honour of its discoverer. Mr. Dawson has already enriched the

British Museum with many fine portions of the Wealden ReptiHa; and

there is now much hope that his further researches in the bone-beds

will add the long-expected series of Wealden IMammalia.

1 O. Thomas, Proc. Eoy. Soc. 1889, vol.slvi. p. 126.
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6. On the Dates of the Parts, Plates, and Text of Schreber's

' Saugthiere/ By C. Davies Sherbokn, F.Z.S.

. [Eeceived October 10, 1891.]

Many difficuUies iu synonymy have arisen from lack of informa-

tion as to the dates of publication of Schreber's ' Saugthiere,' a work
which commencing in 1774 was not completed until 1855. The
following deteruiinations have been arrived at by searching through

contemporaneous literature. Unfortunately no copy of the book
still preserving the original wrappers of the parts has come to my
hands, and the evidence of dates is, with one or two exceptions,

derived from periodical publications. In every case a reference to

the authority quoted is given.

The list is still imperfect, but the dates of all the more important

parts have been determined ; blanks have been left for the insertion

of further particulars, information about which I shall gratefully

receive.

The following is the general description of the work :

—

Schreber, Johann Christian Daniel. Die
|
Saugthiere

|

in
I

Abbildungen nach der Natur
|
mit lieschreibungen.

|

Erlangen (Walther).

Th. I., title, Vorrede (4 pp.) title, 1-190 pp., 62 pis.. 1775.
Th. II., pp. 191-280, pis. 63-80, 1775.
Th. III., title, pp. 281-590, pis. 81-165, 1778.
Th. IV., title, pp. 591-936, pis. 166-240, 1792.
Th. V. (pt. 1), pp. 937-1 1 12, pis. 241-3-17 and various supple-

mentary plates, [thence continued by August Goldfuss, whose
" notice " is dated " Erlangen, im Marz, 1817 "], pp. 1 113-

1272, [thence continued bv Johann Andreas Wagner],

pp. 1273-1472.

Th. V. (pt. 2), pp. iv, 1473-1840, various plates.

Th. VI., pp. xvi, 1-520, pis. 308-328.

Th. VII., pp. viii, 1-428, pis. 329-385.

Supplementary Volumes, also by J. A. Wagner:

I., pp. xiv, vi, 1-551, pis. 1-62, 1840 [completed in 1839].

II., pp. viii, 1-558, pis. 63-84, 1841.
III., pp. xiv, 1-614, pis. 8.5-165, 1843.
IV., pp. xii, 1-523, pis. 168-327, 1844.
v., pp. xxvi, 1-810, pis. 1-51, 1855.

The following are the details of the separate parts. The authori-

ties for the dates are given at the end of each " Heft." The contents

of each Heft up to 64 are given from an original copy of Goldfuss's

circular, fortunately preserved in an early copy of the work now in

the Natural History Museum, which was brought to my notice

by Mr. J. Saunders of the Zoological Library ; Goldfuss, however,
does not give a single date

!
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7. A Synopsis of the Tadpoles of the European Batrachians.

By G. A. BOULENGER,

(Plates XLV.-XLVII.)

[Eeceived October 28, 1891.]

The knowledge of the larval forms of Tailless Batrachians is of no
small importance to the exploring iierpetologisl. The presence or
abundance of many a species which, from concealing or nocturnal
habits, is likely to escape detection may be readily ascertained
through the recognition of the tadpole. To mention a well-known
example, the Midwife Toad, Alytes ohstetricans, so common in many
parts of the Continent, but so seldom met with in the daytime, be-
trays its existence, through its tadpole, all the year round, the
breeding-time lasting throughout spring and sumlner, so that the
tadpoles of the later broods pass the winter in that condition.
The presence in a locality of any given Batrachian thus ascertained,
it becomes comparatively easy, through searching under stones or in

holes in the daytime, or by going about at night with a lantern, to
secure specimens of the adult. Tadpoles are, as a rule, easily seen
and easily caught, but the identification of the species is often a
matter of difficulty, .\lthougli excellent contributions to their study
have quite recently beeuptiblished by Heron Royer and Van Bam-
beke, and by J. de Bedriaga, the absence of a concise synoptic treatment
of the subject, accompanied by figures of all the European species,

must have deterred many collectors from devoting to the subject the
attention it deserves. During several weeks' vacation spent this

summer in Brittany, I availed myself of my leisure for collecting

and comparing large series of tadpoles of various species, and by
incorporating the results of the researches of the above-named and
other authors with my own, I have endeavoured, in the following
pages, to supjily the long-felt desideratum.

My object being to facilitate the determination of species on
the spot, I have left out of consideration all such characters as

cannot be verified by the aid of an ordinary lens. For the im-
portant characters afforded by the microscopical structure of the
labial teetii, I refer the reader to the recent works of F. E. Schulze
(" Ueber das Epithel der Lippen, der Mund-, Rachen- und Kiemen-
hohle erwachsener Larven von Pelobates fuscus," Abh. Akad. Berl.

1888), H. Keiffer (" Recherches sur la structure et le developpement
des dents et du bee cornes chez Alytes obstetricans,* Arch, de Biol,

ix. 1888, p. 55), Heron Royer and Van Banibeke (" Le Vestibule de
la bouche chez les tetards ties Batraciens anoures d'Europe," Arch,
de Biol. ix. 1889, p. 185), and E. Gutzeit ("Die Hornzahne der
Batrachierlarven," Zeitschr. wiss. Zool. xlix. 1889, p. 4.3). The
development of the larvge is also left out of consideration ; my
descriptions apply merely to the fully-developed tadpole, in the
condition generally known as the "third period" in the larval

development, the period between the budding of the hind limbs and
the bursting out of the fore limbs.

40*
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To render my synopsis perfectly intelligible, it is, however, neces-

sary to say a few words, by way of introduction, concerning the

external structure of the Tadpole and the manner in which its cha-

racters are described.

1. The Form.—The head and body are so fused that it is ex-

tremely difficult to discern the limit between the two. The term

body is therefore used as meaning both head and body. Its longitu-

dinal measurement is taken to the origin of the hind limbs. The tail

consists of a fleshy muscular portion bordered above and below by
membranous expansions, termed respectively the upper and lower

crest. By depth of the tail is meant its greatest depth, crests

included, and the length is measured from the posterior extremity

of the body.

2. The Mouth.—This term is used in its wider sense, i. e. to

include the much-developed lip, surrounding, like a funnel directed

downwards, the horny beak (fig. 1, ?w.), not unlike that of a

cuttlefish, which forms the entrance to the mouth proper (Jb.o.).

The characters offered by this circular lip are among the most im-

portant for the distinction of species, and have formed the subject of

a valuable paper by Heron Royer and Van Bambeke (Arch, de Biol,

ix. 1889), to which I have already referred and shall often have to

refer again. This lip may be entirely bordered by fleshy papillae

(l.p.), or these may be restricted to the sides or to the sides and the

lower border. Its inner surface is furnished with ridges armed with

series of minute, bristle-like, erect horny teeth {&g. I, t.), each of

which, when strongly magnified, is seen to be formed of a column of

superposed cones, hollowed out at the base and capping each other

;

the summit of each of these cones is expanded, spatulate, hooked
backwards, and usually multicuspid. By drawing an imaginary

line across between the mandibles, the lip may be divided into an
upper and a lower portion, the series of teeth above the upper man-
dible being termed upper labial, those below the lower mandible
being lower labial. These are described as 1st, 2nd, 3rd, &c., pro-

ceeding from the outer border towards the beak in both the upper
and the lower lip, as shown in the accompanying figures. Each
series is reckoned as one, whether continuous or more or less

interrupted in the middle. This method of describing appears to

me far more simple, and at the same time more correct, considering

the great am.ount of individual variation, than that used by the

authors named above, who distinguish between "median" and
"lateral" series according as to whether or not the series is broken
up in the middle. The first series, either in the upper or lower

division of the hp, may be marginal (fig. 1, A, ^.1), or it may be

within the border, which is then occupied by fleshy papillae (fig. 1, B).

I have expressed the arrangement of the series of teeth by formulae

—

g, for instance, indicating the number in the upper and lower

divisions of the lip, the figures being separated by a transverse line

corresponding to the position of the horny beak. The labial teeth

areusuiUy arranged in a single row on each ridge (fig. 1, A) ; in the



1891.] TADPOLES OF THE EUROPEAN BATRACHIANS, 595

Biscoglossida, however, each ridge, or at auy rate the second, bears
two or even three rows of teeth (fig. 1, B).
The history of the accessions to our knowledge of the structure of

the beak and lips has been given very fully by Heron Royer and
Van Bambeke. In addition to the works "of Schulze, Keiffer, and

Fig. 1.

B
Open mouth of, A, Pelodytes punetatus, B, Alytes obstetricans.

b.o, buccal orifice ; l.p, labial papillse ; m, mandibles ; t, series of labial teeth.

Gutzeit, mentioned above, I would refer tlie reader particularly to
the following papers :

—

C. Van Bambeke. " Recherches sur la structure de la bouche
chez les tetards des Batraciens anoures." Bull. Ac. Belg. (2)
xvi. 1863, p. 339, pis. i., ii.

F. E. ScHTJLZE. "Ueber Cuticulare Bildungen und Verhornung
von Epithelzellen bei den Wirbelthieren." Arch. f. mikr.
Anat. V. 1869, p. 295, pi. xvii.

H£ron Royer and C. Van Bambeke. " Sur les Caracteres
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fournis par la bouche des tetards des Batraciens anoures

d'Europe." Bull. Soc. Zool. France, 1881, p. 75.

M. H. Hinckley. " On some differences in the Mouth Structure

of Tadpoles." Proc. Boston Soc. xxi. 1882, p. 307, pi. v,

3. The Spiraculum.—After the disappearance of the external gills,

the water is expelled from the branchial chambers by one or two

tubes opening by one orifice in all European Batrachians'. In the

Fis. 2.

sp.-

an:

B A

Lower view of Tadpoles of, A, Hi/la arborea, B, Alytes obstetricans.

Discoglossidce two tubes are present, which converge towards the

mid-ventral line, where they discharge through one transverse, slit-

like or crescentic opening situated in the middle of the breast

(fig. 2, B, sp.). lu all other tailless Batrachians the tube is single

and opens on the left side, straight backwards in Bvfo, backwards
and upwards in the other genera (fig. 2, A, sp., fig. 3, A, B). The
first discovery of the median spiraculum appears to be due to

Pontallie (Ann. Sc. Nat. 3, xviii. 1852, p. 250), and to Lataste

' There are two openings, one ou each side, in the Aglossa.
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(Actes Soc. Linn. Bord. xxxi. 1876, p. 95, and Rev. Intern. Sc. ii.

1878, p. 488) belongs the credit of realizing its full systematic

importance. We are indebted to Goette (Eutwick. d. Unke, p. 6/6,
pl.xviii., 1875) and to Heron Royer (Bull. Soc. Zool. France, 1887,

p. 645), who watched the process of its formation, for a correct

understanding of its structure.

4. The Anus.—The anal tube is median, and opens on the middle
line of the tail in tadpoles of most Batrachians (fig. 2, B, an.). In
Rana and Hyla (fig. 2, A, an.), however, it is twisted to the right,

opening in the former genus close to the lower edge of the lower
caudal crest, higher up on the right side of the crest in the latter.

It is not long since that this difference in the position of the anus
was first observed. Goette (Entwick. d. Unke, p. 677, 1875) fancied
that the dextral anus constantly accompanies the sinistral spira-

culum, and his error has recently been repeated bv Spengel (Zool.

Anz. 1888, p. 339). But I showed in 1884 (Ann. & Mag. N. H.
xiv. p. 390), and again in 1886 (Bull. Soc. Zool. France, 1886,

p. 319), that such a correlation exists only in the genera Rana and
Hyla, the Toads and Pelobatoids having the median anus together
with the sinistral spiraculum.

5. The Lines of Muciferous Crypts.—All tadpoles are provided
with these organs, the homologues of the lateral line in fishes.

Their existence, long overlooked, and their signification as organs
of a special sense, were first pointed out by F. E. Schulze (Arch, f,

Anat. u. Pliys. 1861, p. "/&?), whose researches into their structure
were supplemented by himself (Arch. f. mikr. Anat. vi. 1870, p. 62),
Leydig (N. Acta Ac. Leop.-Carol. xxxiv. 1868, p. 46), and Malbrane
(Zeitschr. f. wiss. Zool. xxvi. 1875, p. 24). For further notes on
the disposition of these lines we are indebted to Lessona (Atti Ace.
Lincei, 3, i. 1877) and Lataste (Actes Soc. Linn. Bord. xxxii. 1879,

p. 308). The latter author, however, overrated the systematic im-
portance which is to be attached to these organs. It is a fact that

they may differ greatly as regards their degree of development in

individuals of the same species, and their arrangement also varies,

within certain limits, irrespective of the species. I have found them
usually most distinct in Pelodytes, Rana agilis, R. latastii, and Bombi-
nator igneus, least in Bufo. The most distinct and constant appear
to be the lines situated on the head, passing between the nostrils and
bordering the eyes. I append figures (fig. 3, p. 598) of tadpoles of
Rana agilis, Pelodytes punctatus, and Alytes obstetricans, in which
these organs are represented by dotted lines. In addition to these
lines all tadpoles show more or less distinctly a small whitish gland in

the middle of the head between the eyes, the so-caWeA frontal gland
(Stieda, Arch. f. Anat. u. Phys. 1865, p. 52 ; Lessona, Atti Ace.
Tor. V. 1880, p. 581 ; H. de Graaf, Bijdr. tot de Kenn. v. d. Bouw
e. d. Ontwikk. d. Epiphyse b. Rept. e. Amph., Leyden, 1886), and a
glandular streak, extending ft-om the nostril towards the eye, the
lachrymal gland (Born, Morph. Jahrb. ii. 1876, p. 611, figs. 23
&24).

6. Pigmentary Network.—In addition to the ordinary pigment-
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cells, the tadpoles of a few genera {Discoglossus, Bomhinator, Pelo-

dytes) present a system of fine black lines, most apparent on the

caudal crests and the more feebly pigmented parts of the body,

which afford excellent characters for their identification. It is a fact

worthy of notice that when the end of the tail has been nibbled off,

Fig. 3.

A. Eana agilis. B. Pelodytcs punciatiis, G. Alytcs obsteiricans.

these pigmentary lines are not reproduced on the regenerated portion.

These Hues were first noticed in Bombinator by Leydig (N. Acta
Ac. Leop.-Carol. sxxiv. 1868, p. 105, pi. ii. fig. xix,), in Disco-

glossus by Lataste (Actes Soc. Linn. Bord. xxxiii. 1879, p. 304,
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pi. V. fig. 7), and in Pelodytes by Bedriaga (Bull. Soc. Nat. Mosc.

1889, p. .')4i). Their aspect is shown in the following figures,

representing much-enlarged pieces of the upper caudal crest of

Pelodytes and Discoglossus.

Fig. 4.

A B

Much enlarged pieces of upper caudal crest of, A, Pelodytes punctatus,

B, Discoglossus pictus.

Preservation and Manipulation.—Tadpoles should be preserved in

alcohol. Chromic acid is not to be recommended, as rendering

the specimens too brittle for ordinary study. To ensure the good
condition of specimens preserved in spirit, it is necessary to treat

them with a little care ; tadpoles thrown into the ordinary collecting-

bottle promiscuously with other specimens are never in a satisfactory

condition for display in a collection and for future study. The best

plan is to provide one's self, when going out collecting, with small

test-tubes half-full of weak spirit ; the tadpoles, when taken out of

the fishing-net, should be dipped head foremost in the tube, which
may be filled with as many specimens as it will hold. On reaching

home, say two or three hours later, the liquor should be at once

changed to strong spirit (40°), which will again require changing the

next day, and so on until it ceases to be strongly coloured. By this

method, of killing in weak spirit and then seizing by strong spirit,

the tadpole preserves its natural shape in a remarkably perfect

manner, and the delicate caudal crests do not shrivel. Specimens
which have been only a few hours in spirit are in the best condition

for study ; a slight pressure of the fingers on the back and breast

causes the beak and lip to gape fully, showing the arrangement of

the labial papillae and teeth. When studying specimens which have
been a long time preserved, it is best to soak them for a few minutes
in water, which, penetrating the subcutaneous vacuities, swells them
out and restores their Hfe-appearance. Tadpoles should never be
allowed to remain out of the liquid, as they very rapidly shrink,

especially the caudal crests. The lines of muciferous crypts are

sometimes very difiicult to trace. Heron Royer (Bull, Soc. Et.
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Sc. Angers, (2) xv. 1885, p. 107) suggests as a method of ascer-

taining their disposition, in cases when specimens can be sacrificed,

to strip tlie skin and spread it out on the convex surface of the

bottom of a test-tube, chosen to suit the size of the tadpole ; the

transparent skin may then be easily studied.

Gr. Born (Arch. f. mikr. Anat. xxvii. 1886, p. 207) recommends a

method of studying and handling the lavvos in their fresh condition,

by paralyzing them through immersion in a solution of tobacco, as

was proposed by Lataste for fixing the adult in copula. The little

creatures become insensible after a few minutes, and remain so for

about half an hour after being transferred to pure water ; they

recover perfectly if the immersion in the solution has not been too

prolonged.

As stated above, the object of this paper is to supply comparative

descriptions of the external characters of the Tadpoles of Europe,

so as to facilitate the identification of the species. But in order to

enable the reader to acquaint himself with the rather extensive

special bibliography, I have introduced copious references to the

authors who have previously dealt with the subject. I have also

briefly indicated the habitat and breeding-season of each species.

In addition to the extensive material collected by myself, I have

been able to study many specimens received from M. Heron Royer,

M. E. Bosca, Dr. J. de Bedriaga, Prof. Born, Prof. Liitken, Dr. W.
"Wolterstorff, Prof. Giglioli, Dr. L. Joubin, and Prof. Camerano, to

all of whom I beg to tender my sincere thanks.

The tailless Batrachians are represented in Europe by 19 species,

belonging to 8 genera and 5 families :

—

I. RANID^.
1. Rana, L., 1766.

1. esculenta, L., 1766.

2. arvalis, Nilss., 1842.

3. temporaria, L., 1766.

4. grceca, Blgr., 1891-

5. i6mca, Blgr., 187?.

6. latastii, Blgr., 1879.

7. agilis, Tho.m., 1855.

II. HYLIDiE.

2. Hyla, Laur., 1768.

8. arborea, L., 1 766.

III. BUFONID^.
3. BuFO, Laur., 1768.

9. vulgaris, Laur., 1768.

10. viridis, Laur., I76S.

11. calamita, Laur., 176b.
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IV. PELOBATID^.
4. Pelobates, Wagl., 1830.

12. fuscus, Laur., 1/68.

13. cultripes, Cuv., 1829.

5. Pelodytes, Fitz., 1838.

14. punctatus, Daud., 1802.

V. DISCOGLOSSID^.
6. DiscoGLOssus, Otth, 1837.

15. pictus, Otth, 1837.

7. BoMBiNATOR, Merr., 1820.

16. igneus, Laur., 1768.

17. pachypus, Fitz., 1838.

8. Alytes, Wag]., 1830.

18. obstetricans, Laur., 1768.

19. cisternasii, Bosca, 1879.

It is with no small satisfaction that I look over this list and com-
pare it with that drawn up by Schreiber (' Herpetologia Europsea ')

in 1875, in which only 12 species are enumerated, as showing how
much progress has been made within the last fifteen years. Through
the researches of Fatio, Lataste, Leydig, Heron Royer, Camerano,
Piiiiger, Born, Bedriaga, and myself, the right to specific rank of the

forms allied to Rana temporaria that had been distinguished by
Nilsson, Steenstrup, and Thomas has been indisputably established

;

the question of the distinctness of the two species of Bomhinator
has been settled ; and four altogether new species have been added.

Key to the Identification of Genera and Species of European
Tadpoles.

I. Spiraculum sinistral ; labial teeth disposed in a single

row in each series or ridge,

A. Anus dextral ; spiraculum directed backwards and
upwards ; lower lip bordered with papillse.

1. Anus opening close to the lower edge of the tail

;

upper caudal crest not extending forwards be-

yond the vertical of the spiraculum ; eyes on the

upper surface., I. Rana.

a. Series of labial teeth —^—

.

Interocular space at least twice the distance between the

nostrils, and much greater than the width of the

mouth ; tail acutely pointed, at least nearly twice as

long as the body 1. B. escwlenta.

Interocular space but little wider than the distance be-

tween the nostrils or the width of the mouth ; tail

once and two thirds to twice as long as the body 2. B. arvalis.

b. Series of labial teeth ——

.

4

a. Tail obtusely pointed, once and a half to

twice as long as the body.

Second series of upper labial teeth widely interrupted in



602 MR. G. A. nOUl^KNGER ON THE [NoV. 17,

the middle ; first series of lower labial teetli at least

two thirds the length of the second ; width of mouth
a little less than the interocular width, which equals

about once and a half the distance between the

nostrils 3. E. fempararia.

Second series of upper labial teeth continuous or nar-

rowly interrupted ; first series of lower labial teeth

at least two thirds the length of the second ; width of

mouth quite as great as the interocular space, which
equals about once and a half the distance between

the nostrils 4. R. grcBca.

Second series of upper labial teeth widely interrupted in

the middle ; first series of lower labial teeth hardly

half as long as the second ; width of mouth much less

than the interocular space, which equals nearly twice

the distance between tlie nostrils 5. B.iberka.

j5. Tail acutely pointed or submucronate, at least

nearly twice as long as the body.

Interocular space once and a half the width of the mouth
or the distance between the nostrils ; no tubercle on
the upper mandible 6. B.latctstii.

Interocular space at least twice the width of the mouth or

the distance between the nostrils; usually a black

tubercle on the upper mandible 7. R. agilis.

2. Anus opening above the lower edge of the tail

;

upper caudal crest extending far forwards on
the back, almost to between the eyes, which are

lateral and visible from the ventral as well as

from the dorsal aspect of the body ; series of

labial teeth = II. Hyla.

8. H. arborea.

B. Anus median.

1. Spiraculum directed straight backwards ; tail

rounded at the end ; both upper and lower lip

2
with toothed edge ; series of labial teeth

^
III. Bufo.

Mouth at least as wide as the interocular space, which is

twice as great as the distance between the nostrils
;

second upper series of labial teeth very narrowly in-

terrupted in the middle 9. B. vulgaris.

Mouth nearly as wide as the interocular space, which
measures once and a half the distance between the

nostrils ; second upper series of labial teeth more or

less interrupted in the middle 10. B. viridis.

Mouth considerably narrower than the interocular space,

which is nearly twice as great as the distance between

the nostrils ; second upper series of labial teeth very

widely interrupted in the middle 11. B. calaraita.

2. Spiraculum directed upwards and backwards;

lower lip bordered with papillre ; series of labial

teeth ~ or ^,
i o

a. Tail acutely pointed, without black lines ; first

series of upper labial teeth short ; beak entirely

black TV. Pelobates.
Tail once and a half to twice as long as the body ; inter-

ocular space at least twice, often nearly thrice, the

distance between the nostrils, and considerably greater

than the width of the mouth \'2. P.fmctis.

Tail hardly once and a half the length of the body ; inter-
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ocular space not more than twice as broad as the
distance between the nostrils 13. P. cidtripes.

b. Tail obtusely pointed, with flue black decussating
lines ; an inverted fold on each side of the lip,

the upper edge of which bears a long series of

teeth; beak white, with black edge V. Pelodytes.
14. P. punctatus.

H. Spiraculum median ; anus median ; tail rounded or
obtuse at the end ; a papillose edge all round the lip,

sometimes narrowly interrupted above ; labial teeth

in r. series, disposed in two or three rows, at least in

the second series.

A. Spiraculum equally disUmt from the anterior and
the posterior extremity of the body

; tail at least

once and a half the length of the body and three

and a half or four times as long as deep ; caudal
crests with a polygonal network of fine black lines... VI. Discoglossus.

15. D. piattts.

B. Spiraculum nearer the posterior than the anterior
extremity of the body ; tail not more than once and
a half the length of the body, twice to twice and a
half as long as deep ; caudal crests with fine black

decussating lines VII. Bombinatob.
Mouth trigonal 16. B. igncus.

Mouth elliptical 17. B.pachypus.

C. Spiraculum nearer the anterior than the posterior
extremity of the body ; tail at least once and a half

the length of the body, twice and two thirds to

thrice and a half as long as deep ; no black network. VIII. Alytes.
18. A. obstetrleans ; 19. A. cisternasii.

I

With regard to size, the European tadpoles rank as follows :

—

Maximum length

on record.

millim.

1. Pelobates fuscus 175
2. „ cultripes 120
3. Rana esculenta Ill
4. Alytes ohstetricans 90
5. „ cisternasii 69
6. Pelodytes punctahm 65
7. Rana agilis 59
8. Bombinator igneus 50
9. Hyla arborea 49

10. Rana iberica 49
11. ,, grcBca 48
12. •„ temporaria 46
13. Bombinator pachypus 45
14. Bufo viridis 44
1 5. Rana latastii 44
16. „ arvalis 43
1 7. Discoglossus jiictus 33
18. Bufo vulgaris 32
19. ,, calamita 30
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But if we compare the maximum length of the tadpole with the

maximum length of the adult, we obtain the following order :

—

Maximum length

of adult, from
snout to vent,

millim.

1. Pelobatesfuscus 80
2. Alytes obstetricans .... 50
3. Pelobates cultripes 85
4. Alytes cisternasii 40
5. Pelodijtes punctatus 45
6. Bombinator igneus 45

7. P.ana esculenta 110

8. Hyla arborea 50

9. Bombinator pachypus 50
10. liana agilis 75
11. „ ibericu 50
12. ,, grceca 50 ?

13. „ latastii 65
14. „ arvalis 75
15. „ femporaria 85
16. Bufo viridis 85
17. Discoglussus pictus 70
18. Bufo calamita 80
19. „ vulgaris 150

1. Rana esculenta, L. (Plate XLV. fig. 1.)

Length of body once and a half its width, or rather less, ahout
half the length of the tail. Nostrils a little nearer the eyes than to

the end of the snout. Eyes on the upper surface of the body, equi-

distant from the end of the snout and the spiraculum, or slightly

nearer the latter ; the distance between the eyes twice to twice and a

half as great as that between the nostrils, and. much greater than the

width of the mouth. Spiraculum on the left side, directed upwards
and backwards, a little nearer the end of the snout than to the anus,

visible from above and from below. Anus opening on the right

side, close to the lower edge of the subcaudal crest. Tail twice and
three fourths to four times as long as deep, acutely pointed ; upper
crest convex, a little deeper than the lower, not extending far upon
the back ; the depth of the muscular portion, at its base, about half

the greatest total depth.

Beak very broadly edged with black, sometimes almost entirely

black. Sides and lower edge of the lip bordered with papillae,

which usually stand in two rows ; upper lip with a long series of

fine teeth, followed, on each side, by a short series ; three series of

teeth in the lower lip, the two outer uninterrupted, the third also

continuous or narrowly interrupted, the outermost only one half to

two thirds as long as the others.

The muciferous crypts are pretty distinct on the head, where they



1891.] TADPOLKS OF THE EUROPEAN BATRACHIANS. 605

form two series, extending from the end of the snout to the upper
borders of the eyes, passing between the nostrils ; a pair of dorsal

lines on each side of the back, close together in front, diverging pos-
teriorly, are usually distinguishable ; these lines in the advanced
tadpole coalesce to form the dorso-lateral fold of the perfect animal.

Olive or greyish olive above, speckled with brown ; sides with
silvery or pale golden spots; belly white; throat pinkish, ,with mother-
of-pearl-coloured spots; tail pale greyish, closely spottejd, dotted, or

vermiculated with grey or blackish ; the muscular portion of the tail

yellowish, often with three blackish stripes on its basal third. With
advancing age, when the hind limbs are approaching to their full

development, the back assumes a more decidedly greenish colour,

and the pale green vertebral stripe, if it is to exist, makes its

appearance.

The largest tadpoles of the typical form which I collected this

summer in Brittany measure ~n millim.: body 23, width of body 18
;

tail 64, depth of tail 20. Tadpoles of the var. ridibunda, sent from
Prague by Hr. V. Fritsch, measure up to 90 millim. A specimen
from the latter localitv, 1 1 1 millim. long, is recorded by Pfliiger

(Arch. Ges. Physiol, xxxi. 1883, p. 141).

In addition to the admirable illustrations of Rosel (Hist. Ran.
pi. xiv., 1 758), this tadpole has been figured by Lataste (Actes Soc.
Linn. Bord. xxx. 1876, pi. ix. figs. 4-6) and by Lessona (Atti Ace.
Lincei, 3, i. 1877, pi. i. figs. 1, 4, 5), and the mouth by Heron
Royer and Van Bambeke (Z. c. pi. xv. fig. 5).

I am not aware of any differences by which to distinguish in the
larval state the various races I have lately endeavoured to diagnose
(Proc. Zool, Soc. 1891, p. 374).

With the exception of the extreme north, the Edible Frog inhabits

the whole of the Palsearctic region.

The breeding-season falls between the middle of May and the
end of June, the transformation of the larvae taking place normally
from the middle of August to the end of September. Hibernating
larvae are, however, not of very unfrequent occurrence. I have
more than once found in Belgium full-grown larvae so early in the
year that they must have passed the winter. Well authenticated
cases of hibernation have been recorded by Kolazy (Verb, zool.-bot.

Ges. Wien, xxi. 1871, pp. 38, 1267), Kessler (Bull. Soc. Nat. Mosc.
1878, p. 207), and Kollmaun (Verb. nat. Ges. Basel, vii. 1883,
p. 387').

2. Rana arvalis, Nilss. (Plate XLV. fig. 2.)

Although this species is closely allied to R. temporaria, it approaches
in some respects R. esculenta, the spermatozoa, for instance, agreeing
very closely with those of the latter species {cf. Leydig, An. Batr.
Deutsch. Faun. p. 137, pi. v., 1877). The tadpole likewise is

^ Lataste remarks, however (C. E. Assoc. Frang. xii. 1883, p. 570), that Koll-
mann has mixed up larvae of Pelohates fuscus and Sana esculenta under the
latter name. His largest specimen (105 millim. long) is stated to belong to
Felobates.
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intermediate between those of the two above-named species. In its

labial dentition it agrees with R. esculenta, the series of teeth being

usually 3, sometimes
jj
when a third very short series is present on

each side of the upper hp. The beak is whitish, narrowly edged
with black. Interocular space about once and a half the distance

between the nostrils, which equals or slightly exceeds the width of

the mouth. Tail pointed, rarely somewhat obtuse, once and two

thirds to twice the length of the body, its depth about one third its

length
; depth of the muscular part not quite half the greatest total

depth. Lines of muciferous crypts distinct on the head and body,

disposed as in R. agilis (see fig. 3, A, p. 598).

Brown above, with metallic spots ; caudal crests greyish white,

with small brown spots and golden dots on the anterior half of the

upper crest ; sometimes a series of large brown spots on the upper
edge of the tail, or a linear series of small golden spots along the

upper and lower crests ; belly greyish with golden dots.

The largest of the numerous specimens examined, for which I am
indebted to the kindness of Prof. G. Born, M. Heron Rover, and
Dr. Wolterstorff, measures 43 millim. : body 16, width of body 10 ;

tail 27, depth of tail 9.

This tadpole has been described by Born (Arch. f. mikr. Anat.

xxvii. 1886, p. 207), Heron Royer and Van Bambeke (/. c. p. 263,

pi. xviii. fig. 1), and Bedriaga (Bull. Soc. Nat. Mosc. 1889, p. 313),
but, with the exception of the mouth, has not yet been figured.

R. arvalis is known to inhabit Germany, Holland near Apeldoorn,

Switzerland near Basle, Denmark, Sweden, Southern Norway, Russia,

Hungary, Transylvania \ Asia Minor, Western Siberia, the Kirghiz

Steppes, and North-western Persia.

In Germany, R. arvalis breeds, as a rule, about a fortnight later

than R. temporaria, and its larvse transform between the middle of

June and the beginning of August.

3. Rana TEMPORARIA, L. (Plate XLV. fig. 3.)

Length of body once and a half to once and two thirds its width,

two thirds to one half the length of the tail. Nostrils equally

distant from the eyes and from the end of the snout or a little

nearer the latter. Eyes on the upper surface of the body, a little

nearer the end of the snout than to the spiraculum ; the distance

between the eyes about once and a half the distance between the

nostrils, and a little greater than the width of the mouth. Spiraculum
directed backwards and slightly upwards, nearly equally distant from
the end of the snout and from the anus, visible from above and from
below. Anus opening on the right side, close to the lower edge of

the subcaudal crest. Tail three to four times as long as deep,

ending in an obtuse point ; upper crest convex, not or but slightly

deeper than the lower, not extending far upon the back ; the depth

^ I am able to add a new European locality to the habitat of this species ;

a breeding male obtained at Karlovac, Sclavonia, was presented this spring to

the British Museum by Hr. V. Fritsch.



1891.] TADPOLES OF THE EUROPEAN BATRACHIANS. 607

of the muscular portion, at its base, about one third the greatest

total depth.

Beak broadly edged with black. Sides and lower edge of the

lip bordered with papillae ; upper lip with a long series of teeth,

followed on each side by two or three series, which are widely

separated from their fellows on the other side and gradually

decrease in length ; four series of teeth in the lower lip, the fourth

or inner widely interrupted in the middle, the first or outer at least

two thirds the length of the secoud. Heron Royer (Bull. Ac. Belg.

3, i. 1881, p. 139) regards the specimens with three series of teeth

in the upper lip as representing a distinct subspecies {honnorati,

H. R.), but Born (Arch. f. mikr. Anat. xxvii. 1886, p. 209) and
Camerano (Atti Ace. Torin. xxvi. 1890, p. 82) have shown that

specimens with three or four series are found promiscuously in

Germany and in the Alps. I may add that British specimens have

usually only three series of upper labial teeth.

Muciferous crypts very indistinct.

Dark brown to blackish above, with metallic dots ; caudal crests

greyish, uniform, or dotted or powdered with brown, with or without

small golden spots ; belly grey to blackish with metallic dots or

spots.

The largest specimen from the environs of London measures

37 millira. : body 13, width of body 9; tail 24, depth of tail 7.

Camerano (/. c.) records specimens 46 millim. long.

Rana temforaria inhabits Central and Northern Europe (where

it is still found in abundance as far as the North Cape and Lapland^),

the Pyrenees, the hills of North-western Spain, and the Italian Alps,

Siberia and Yesso.

It breeds, in the plains of Central Europe, from the beginning of

February to the beginning of April, and the young leave the water

in May or June. In the Alps, where this species is found as high

up as 10,000 feet, the metamorphosis may not be completed until

late in the summer, and cases of hibernation in the larval condition

are frequent (Camerano, Atti Ace. Torin. xix. 1883, p. 86, and Boll.

Mus. Torin. 1887, no. 30, and 1889, no. 56),

4. Rana gr^ca, Blgr. (Plate XLV. fig. 4.)

This tadpole, although more nearly resembling that of R. tem-

poraria than any other European species, differs from all its congeners

in having the mouth quite as wide as the interorbital space, which
equals once and a half the distance between the nostrils. The labial

dentition is more developed even than in R. temporaria, the teeth

' A note by G-aimard (Bibl. Uuiv. 2, xxvi. 1840, p. 207) bas been interpreted

by some authors as indicating the presence of Frogs in Iceland. Gaimard
states that he made experiments in Iceland on the endurance of cold on three

Batrachians, viz. Rana temporcir'm, Bufo vulgaris, and Bufo aalamita, but does

not actually say that he j^rocured the specimens on that island, although, from
the wording of his note, it would be quite natural to infer he did. But neither

the list of Iceland animals given by Mohr (Fors. Isl. Naturh., Copenhagen, 1786)
nor that published by E. Hobert in Gaimard's Voyage (Voy. eu Islande et au
G-roenl., Zool. et Med., Paris, 18-51) contains any allusion to Batrachians.

Proc. Zool. Soc— 1891, No. XLI. 41
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forming ~ or ^ series, of which the second upper is but narrowly

interrupted in the middle ; the four lower series are either all con-

tinuous and occupying nearly the whole width of the lip, or the

fourth is broken up in the middle. A single series of papillae on

the lower labial edge. Tail obtuse, once and two thirds the length

of the body, its depth about one third its length.

Grey above, closely speckled with black, whitish beneath ; muscular

portion of the tail reticulated with black ; caudal crests with small

black spots or arborescent markings.

Total length 48 millim. : body 18, width of body 12; tail 30,

depth of tail 10.

Several tadpoles, from the Parnassos, were received from Dr.

Kriiper. In recently describing this Frog (Ann. & Mag. N. H. 6,

viii. 1891, p. 346, vvith fig.), I have explained how the study of

these larvae led me to suspect the existence of a new species of Rana

in the mountains of Greece (Parnassos and Korax).

5. Rana iberica, Blgr. (Plate XLV. fig. 5.)

Like the following, this Frog is intermediate between R. temporaria

and R. agilis in both its perfect and larval state. Width of mouth

much less than the interocular space, which equals nearly twice the

distance between the nostrils. Series of labial teeth p rarely j, the

second upper series widely interrupted in (he middle, the third very

short; first lower series short, hardly half the length of the second,

fourth interrupted in the middle. The beak resembles that of

JR. agilis and, in one of the four specimens before me, the upper

mandible is likewise provided vvith a large black tubercle in the

middle of its basal portion.

Tail obtuse, once and a half to once and three fourths the length

of the body, its depth about one third its length.

Lines of muciferous crypts very distinct, as in R. agilis.

The colour of the upper parts varies from reddish brown (Heron

Royer) to blackish brown (Bedriaga) ; belly greyish or whitish

;

caudal crests brownish, the upper darker than the lower, with brown

dots and large blackish spots, which are also present on the nuiscular

part.

The largest of the two tadpoles from Coimbra, which I owe to

the kindness of Dr.de Bedriaga, measures 49 millim. : body 17,

width of body 12 ; tail 32, depth of tail 11.

The tadpole of this species, which inhabits Spain and Portugal,

has recently been described by Heron Royer and Van Barnbeke

(Z. c. p. 2;iy, pi. xvi. fig. 4) and by Bedriaga (Larves des Batr. de

Portug., Coimbra, 1891, p. 8).

According to Bosca (Bull. Soc. Zool. France, 1880, p. 259),

R. iberica is usually found in or near water. He found small larvae

on the 22nd of March and, on the same day, a breeding male.

6. Rana latastii, Blgr. (Plate XLV. fig. 6.)

Intermediate between R. temporaria and R. agilis. Width of
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mouth equalling the distance between the nostrils and two thirds the

distance between the eyes. Series of labial teeth |, the second upper

series very widely interrupted in the middle, the third extremely
short ; first lower series very short, hardly half the length of the

second, fourth interrupted in the middle. Beak as in R. temporaria.

Tail acutely pointed, twice as long as the body, its depth one third

its length.

Lines of muciferous crypts very distinct, as in B. agilis.

Brown above, whitish beneath ; caudal crests whitish, dotted with
dark brown, the upper with some larger spots.

Total length 44 millim. : body 14, width of body 10 ; tail 30,
depth of tail 10.

R. latastii inhabits Northern Italy and Tuscany. Its tadpole

has not been described before. I am indebted to M. Heron Royer
for a single specimen, from which the above notes are taken.

7. Rana AGILIS, Thomas. (Plate XLV. fig. 7.)

In general form similar to R. esculenta, but snout rather shorter,

the nostrils being equidistant from the eyes and the end of the snout,

and spiraculum considerably nearer the posterior than the anterior

extremity of the body. Interocular space twice as great as the

distance between the nostrils. Tail twice to twice and a half as long

as the body, pointed and attenuate or submucronate at the end, its

depth about twice and two thirds in its length; upper crest very

convex, deeper than the lower, and extending upon the back as far

as the level of the spiraculum.

Beak broadly edged with black, usually with a black tubercle or

knob in tiie middle of the basal part of the upper mandible, which

may be accompanied by a smaller one on each side. Usually

two series of papillae bordering the lower lip. Labial teeth in

7 series, the second and third upper short and widely separated in

the middle, the first lower short, the three others nearly twice as

long and uninterrupted, or the fourth very narrowly interrupted in

the middle.

Very distinct lines of crypts on the head and body. One of these

lines forms a hoop, the ends of which approach on the upper lip,

passing above the nostrils and bordering the eye above and' below
;

another begins behind the eye and bifurcates, the upper branch

extending to the upper caudal fin, the lower to the middle of the

muscular portion of the tail ; a small branch may descend on each

side at a short distance behind the eye, forming a sigmoid curve
;

another, curved line on each side, bordering the spiraculum above,

(c/. fig. 3, A, p. .598).

Pale brown or rufous above, with dark brown spots ; sides with

roundish golden spots between a brown or reddish network ; belly

white, with pale golden or mother-of-pearl spots ; throat pink

;

muscular portion of tail pale brown or yellowish, with small brown

or grey spots ; caudal crests greyish white, with white and small
41*
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greyish-browii spots, which are scarcer on the lower crest ; usually

a few deep black spots on the upper edge of the upper crest.

The largest specimen obtained by me in Brittany measures

59 millim.: body 18, width of body 12; tail 41, depth of tail 15,

The first description and figure of this tadpole were published by

Lataste (Actes Soc. Linn. Bord. xxx. 1876, p. 430, pl.x. figs. 7-9).

A better figure was given by Heron Royer (13ulL Soc. Zool. France,

1878, pL iii. fig. 1). Further descriptions have since been given by
Heron Royer and Van Bambeke (l. c. p. 255, pi. xvii. fig. 1) and

by Bedriaga (Bull. Soc. Nat. Mosc. 1889, p. 330).

Rana agilis is now known to inhabit France, from as far north as

St. Malo and Paris to the foot of the Pyrenees and the Mediter-

ranean coast, a few localities in Western Germany (Strnssburg, Linz

on the Rhine, Wiirzburg), Switzerland, Italy and Sicily, Dalmatia,

Austria as far north as Prague, Transylvania, Greece, and the

Talysh district in Asia\

It breeds a little later than R. temporaria, usually, in France,

between the middle of February and the beginning of April, but

occasionally as late as May (Heron Royer, Bull. Soc. Et. Sc. xlngers,

xiv. 1884, p. 125), and the young usually leave the water by the

end of June or beginning of July. However, this summer, near

Dinard, I captured larvse in which the fore limbs had not yec appeared

as late as the 10th August. It is one of these specimens which I

have figured on Plate XLV. fig. 7.

8. Hyla arborea, L. (Plate XLVI. figs. 1-3.)

Length of body once and one third to once and a half its width,

about half the length of the tail. Nostrils a little nearer the eyes

than to the end of the snout. Eyes perfectly lateral, visible from

above and from below, a little nearer the spiraculum than to the

end of the snout ; tlie distance between the eyes once and a half to

twice as great as the distance between the nostrils, which equals the

width of the mouth. Spiraculum on the left side, directed upwards

and backwards, nearer the posterior than the anterior extremity of

the body, not very prominent, but visible from above and from below.

Anus opening on the right side, close to the body, above the lower

edge of the tail. Tail once and three fourths to twice and one third

the length of the body, twice to twice and a half as long as deep,

^ A species closely resembling B. agilis, but the male of which is provided
with internal vocal sacs, iiJiabits Ohiua and Japan. The British Museum has
recently received several tadpoles of this species, Eanajaponiea, Blgr., obtained

in the end of May of this year by Mr. Hoist on Tsu-Shima, islands between
Southern Japan and Corea.

These tadpoles agree with those of R. agilis in their labial dentition, forming

- series, the first lower series being about half as long as the second ; all four

lower series uninterrupted. Beak broadly edged with black, without tubercle.

Mouth a little wider than the distance between the nostrils, which equals three
fifths the width of the interocular space. Lines of muciferous crypts indistinct.

Tail twice to twice and one fom-th the length of the body, ending in an obtuse
point, its depth three to three and a half times in its length. Caudal crests

whitish, with small brown spots. Total length 39 millim.
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acutely pointed, attenuate or mucronate at the end ; upper crest

very convex and extending far forwards on the back, almost to between
the eyes ; lower crest as much developed as the upper, and extending
ou to the belly considerably beyond the anus ; the depth of the
muscular portion, at its base, one third or rather less than one third

the greatest total depth.

Beak broadly edged with black. Lips bordered with papillae,

which are absent in the middle'of the upper border \ and usually form

two rows on the lower lip. Series of labial teeth g, all except the first

lower occupying nearly the whole width of the lip ; the second

upper is narrowly interrupted in the middle, and so is sometimes the

third lower ; the first lower series only one third to half as long as

the second.

The lines of muciferous crypts can usually be traced without much
difficulty : a hoop-shaped one on each side of the head, passing above

the nostril and bordering the eye above and below, both ends nearly

meeting close to the upper lip, and another along each side of the

body to the middle of the muscular portion of the tail.

Olive above, with golden gloss ; sides with golden spots ; belly

white, with pearl-coloured or golden spots ; muscular part of tail

yellowish, with or witliout blackish dots and frequently with a median
black line at its base ; caudal crests whitish, immaculate or more
or less profusely dotted and spotted with grey or blackish.

Total length of the largest specimen from Brittany 49 millim.

:

body 16, width of body 12; tail 33, depth of tail 15.

The Southern form, var. meridionalis, Boettger, regarded by some
authors as a distinct species {H. perezi, Bosca, H. harytonus, Heron
Royer), differs in its tadpole state, to judge by several specimens

from Nice (which I owe to my friend Dr. de Bedriaga), in having the

second series of upper labial teeth more broadly interrupted in the

middle, and in having the muscular part of the tail bordered above

and below by a black line ; these two black lines together with a

third running along the middle of the tail, which is immaculate or

but scantily spotted, give it a peculiar appearance.

The tadpole of the common Tree-Frog has been exquisitely figured

by Rosel (Hist. Ran. pi. x., 1758). Far inferior figures are to be

found in the works of Lataste (Actes Soc. Linn. Bord. xxx. 1876,

pi. X. figs. 4-6) and Lessona (Atti Ace. Lincei, 3, i. 1877, pi. hi.

fig. 18). The best descriptions are by Lataste (/. c. p. 219), Heron

Royer and Van Bambeke (Arch, de JBiol. ix. 1889, p. 245, pi. xv.

fig. 1), and Bedriaga (Bull. Soc. Nat. Moscou, 1889, p. 476).

Hyla arborea inhabits nearly the whole of the temperate parts of

the Palfearctic Region, but is absent from the British Isles.

The eggs are deposited in the end of April or beginning of May,
and the young are ready to leave the water from the middle of July

to the end of August. A case of hibernation in the larval state has

been recorded by Lessona (Atti Ace. Torin. xii. 1877, p. 322).

^ I have never seen an uninterrupted series of papillae on the upper lip, as

figured by Heron Eoyev and Van Bambeke.
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9. BuFo VULGARIS, Laur. (Plate XLVI. fig. 4.)

Length of body about once and a half its width, and three fifths

to two thirds the length of the tail. Nostrils much nearer the eyes

than to the end of the snout. Eyes on the upper surface ; the distance

between them about twice as great as the distance between the

nostrils, and equal to or somewhat less than the width of the mouth.

Spiraculum on the left side, directed backwards, nearly equidistant

from either extremity of the body, not very prominent, but visible

from above and from below. Anus median. Tail three to four

times as long as deep, broadly rounded at the end ;
both crests

nearly equal in depth, with nearly straight and parallel edges ; the

dei)th of the muscular part of the tail, at its base, two fifths the greatest

total depth.

Beak white, broadly edged with black. Lips with papillae only

at the sides, which form an inward fold ; both upper and lower

edge toothed, the series of labial teeth being | ; the second upper

series nearly as long as the first, and very narrowly interrupted in

the middle; the three lower series uninterrupted and occupying

nearly the whole width of the lip.

Lines of muciferous crypts not or scarcely traceable.

Blackish brown or black above, blackish grey beneath ; muscular

part of tail dark brown or blackish ; crests grey, finely speckled as

if powdered with black.

The tadpole of this, the laigest European Batrachian, is very small.

The largest specimen measured by me is 32 milUm. long : body 12,

width of body 8; length of tail 20, depth of tail 5. The recently

transformed young measures only 8 to 12 millim. from snout to

vent.

Descriptions or figures pf the tadpole of Bufo vulgaris are given

by Rosel (Hist. Ran. p. 94, pi. xxi., 1758), Lataste (Actes Soc.

Linn, Bord. xxx. 187fi, p. 288, pi. x. figs. 10-12), Heron Royer

and V.in Bambeke {I. c. p. 291, pi. xxiii. fig. I), and Bedriaga

(Bull. Soc. Mosc. 1889, p. 362.)

The Common Toad inhabits the whole of Europe, Northern and

Temperate Asia, as far east as Mautchuria, Japan, and China \ and

North-west Africa.

In Central Euro])e the breeding-season, which lasts only a few

days, falls between the beginning of March and the middle of April,

and the young leave the water between the middle of May and the

end of June.

10. Bufo viridis, Laur. (Plate XLVI. fig. 5.)

Although nearer the latter species, B. viridis may be regarded as,

in some respects, intermediate between B. vulgaris and B. calamita ;

and this view is supported by the characters of the tadpole, which

' A specimen was recently obUiined by Mr. A. E. Pratt iit an altitude of

17,000 feet in the Province of Szc Chnen. In the Alps it does not seem to

extend higher up than 7000 feet.
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whilst differing from both its congeners in its larger size and its

broader interiiarial space, and approaching B. vulgaris \\\ its wide
mouth, varies as regards its labial dentition between the two types.

Heron Royer and Van Bambeke represent the labial dentition as

very similar to that of B. calamita ; and whilst I have seen Italian

specimens which agree tolerably well with the figure given by these

authors, I have at the same time examined others from Breslau

which would be pronoiinced as B. vulgaris, if that character alone

were taken into consideration. The Italian specimens which I

have examined all show the second upper labial series widely

interrupted in the middle, but extending outwards nearly, or quite,

as far as the first ; the first lower series measures two thirds to

three fourths the length of the second. The large series of

specimens (about 50) from Breslau, for which I am indebted to the

kindness of Prof. Born, shows every passage between the widely

interrupted second upper series of teeth and one that differs in no
respect from that of B. vu/<jaris ; the length of the first lower series

varies from one half to three fourths the length of the second.

Distance between the eyes about once and a half the distance

between the nostrils, and equal to the width of the mouth. Tail

three to four times as long as deep, broadly rounded at the end, its

upper crest more convex than in B. vulgaris and a little deeper

than the lower ; the depth of the muscular part of the tail about

half the greatest total depth.

Brown or greyish olive above, uniform or with small darker

spots ; belly greyish white ; caudal crests greyish white, with or

without small brown spots or dots.

The following are the measurements of the largest specimen,

from Breslau, examined by me:—Total length 44 millim.: body 18,

width of body 13 ; tail 26, depth of tail 9. The recently transformed

young measures from 10 to 17 millim. from snout to vent.

The tadpole of B. viridis has been described by Heron Royer
and Van Bambeke {I. c. p. 293, pi. xxiii. fig. 3) and by Bedriaga

(Bull. Soc. Nat. Mosc. 1889, p. 387).

This species has a very wide geographical range. It inhabits the

whole of Central and Southern Europe as far west as the Rhine and

the Alps, the Balearic Islands, North Africa, and South-western and

Central Asia as far east as Mongolia, Eastern Turkestan, Afghanistan,

and the Himalayas. In Europe it is known to reach an altitude of

nearly 6500 feet in the Alps of Savoy (R. Blauchard, Bull. Soc. Zool.

France, 1888, p. 67) ; and in xA.sia it ascends the Himalayas to about

15,000 feet (Stoliczka, Journ. As. Soc. Beng. xxxix. 1870, p. 155),

which is, next to the altitude of 17,000 feet reached by Bu/o vul-

garis, the highest point from which a Batrachian has ever been

recorded.

The breeding-season falls between that of B. vulgaris and that of

B. calamita, lasting from the beginning of April to the middle of

June. Like B. vulgaris and unlike B. calamita, which is never to

be found in the water except at night, the breeding individuals make
a prolonged sojourn in the water.
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11. BuFO CALAMiTA, Laur. (Plate XLVI. fig. C.)

The tadpole of the Natterjack differs from that of the Common
Toad in the narrower mouth, which measures less than the inter-

ocular space and a little more than the distance between the nostrils
;

the somewhat more convex upper caudal crest ; and the lesser

length of the second series of upper labial teeth, which is very

broadly interrupted in the middle.

Black above, sides and belly dark lead-grey, with pale bronzy

dots ; caudal crests grey, finely s}ieckled with black ; throat and

chin sometimes whitish ; the light vertebral line, characteristic of

this species, sometimes present before the appearance of the fore

limbs.

This is the smallest European tadpole, seldom reaching the

length of 30 millim. recorded by Bedriaga. The following are the

measurements of the largest of hundreds of specimens examined by

me:—Total length 25 millim.: body 10, width of body 7 ; tail 15,

depth of tail 5. I have seen recently transformed young measuring

only 7 millim. from snout to vent.

The only figure ever given of this tadpole is that accompanying

Lataste's description (Actes Soc. Linn. Bord. xxx. 1870, p. 297,

pi. xi. figs. 1-3) ; the mouth is described and figured by Heron
Royer and A^m Bambeke (/. c. p. 295, pi. xxiv. fig. 1), and detailed

descriptions are given by Bedriaga (Bull. Soc. Nat. ]\[osc. 1889,

p. 406, and ' Larves des Batraciens de Portugal,' Coimbra, 1891,

p. 10).

The habitat o{ Hufo calamita extends from the extreme West of

Europe^ to Western Russia, the species becoming gradually scarcer

or more local from West to East ; it is entirely absent from Italy

and South-eastern Europe.

The breeding-season lasts from the middle of April to the middle

of July ; it is by no means unusual to find in June and in the be-

ginning of July, together in one and the same spot, ova, tadpoles,

and recently transformed young of this species.

12. Pelobates fuscus, Laur. (Plate XLVI. fig. 7.)

Length of body once and a half to twice its width, two thirds to

one half the length of the tail. Nostrils a little nearer the eyes than
to the end of the snout. Eyes on the upper surface of the body,

equidistant from the end of the snout and the spiraculum, the dis-

tance between them at least twice, sometimes nearly three times as

great as that between the nostrils, and considerably greater than
the width of the mouth. Spiraculum on the left side ', directed

upwards and backwards, equidistant from either extremity of the
body or a little nearer the anterior extremity, visible from above and
from below. Anal opening median, a little larger than the spiracu-

lum, and close to tlie body. Tail twice and a half to thrice and one

1 From Scotland and Ireland to the South of Spain.
^ Heroii Eoyer (Bull. Soc. Zool. France, 1S84, p. 162) has recorded two

interesting teratological cases in this tadpole : one with two spiracula, the
other with the spiraculum on the right side instead of the left.
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fifth as long as deep, acutely pointed ; upper crest convex, slightly

deeper than the lower, not extending far upon the back ; the depth
of the muscular portion, at its base, about half the greatest total

depth.

Beak black. Lip bordered with papillse, which form two or

more rows on the sides ; the papillose border interrupted mesially by
a narrow toothed descending lobe, which appears at first sight as

continuous with the second upper series of teeth ^ ; this anterior

series is followed by three or four other series of teeth, which are all

widely interrupted in the middle and gradually decrease in length
;

the fourth, if at all present, being extremely short. On the lower
lip we see likewise a short outer series, followed by three or four

much longer ones, all of which, with the occasional exception of the

first, are interrupted in the middle and may be more or less broken
up on the sides. The series of labial teeth may therefore be formu-

lated as 5 or |. Small isolated teeth may also be scattered on the

papillae at the angles of the mouth.
I have not been able to distinguish lines of crypts beyond the two

series which run froin the end of the snout to the upper border of

the eyes, passing between the nostrils. I am therefore unable to

judge whether the dorsal lines have been correctly figured by
Lessona (Atti Ace. Lincei, 3, i. 1877, pi. v. figs. 20 & 28), who
rightly regards the figure given by Cornalia (Atti Soc. Ital. xvi.

1873, pi. iii. a.) as fanciful. From what I know of other tadpoles,

I can hardly believe in the arrangement described by Lessona, espe-

cially as so great a difference from the allied P. cultripes, figured

by Lataste (Actes Soc. Linn. Bord. xxxiii. 1879, p. 3)3), appears
very improbable.

The advanced tadpole of P. fuscus is brown or olive-brown above,

with or without small darker spots, greyish white beneath ; sides

with roundish whitish or pale golden spots ; tail pale brown, with
small grey and whitish spots.

The body usually reaches at least the size of a pigeon's egg, but
not unfrequently exceeds that size. The largest specimen in the

British Museum, from Prague, measures 12.5millim.: body 38,
width of body 25 ; tail 87, depth of tail 27. The largest specimen

' And is so figured by Heron Royer and Van Bambeke (Arch, de Biol. is.

18S9, pi. xix. fig. 1) as characteristic of P. fuscus, such as it occurs in France.
But specimen.'! from Paris, which I received from M. Heron Rover himself, show
exactly the same arrangement as desciibed and figured {I. c. pi. xviii. fig. 7) in
Felobafes from Belgium, Germany, and Italy. Had tlie difference been a real

one, M. Heron Royer might have reflected on my remarks (Bull. Soc. Zool.

France, 1888, p. 115) to the effect that if there exist two distinct forms con-
founded under the name of P. fuscus. it is the French form that is to be
distinguished and not the Italian, which agrees best with the typical P. fuscus
of Germany. On reading Heron Royer and Van Bambeke's account, one
might feel inclined, on the eridence of the differences shown by their figures, to

accept such a distinction ; but, considering that the Parisian tadpoles do not
in any way differ in their labial characters from the German, as figured by
F. E. Schulze and Gutzeit, nor from the specimens from Prague, Basle, and
Denmark, with which I have compared them, I feel justified in regarding
Heron Royer's figure (l. c pi. xix. fig. 1) as incorrect.
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on record is one preserved in the Berlin Museum, obtained in

December 18G7, on the Jungfernheide, near Berlin, and which

measures 175 niillim. (E. v. Martens, Sitzb. Ges. nat. Fr. Berl.

1867, p. 35).

The masterly figures given by RiJsel (Hist. Ranar. pi. xviii.,

1758) are still unequalled. The structure of tlie mouth and lips

has been described and figured by Van Bambeke (Bull. Ac. Belg. 2,

xvi. 1863, p. 341, pi. i.), F. E. Schulze (Abb. Ak. Berl. 1888,

p. 4, pis. i.-iv.), Heron Royer and Van Bambeke (Arch, de Biol,

ix. 1889, pi. xviii. fig. 7, and pi. xix. fig. 1), and Gutzeit (Zeitschr.

wiss. Zool. xlix. 1889, p. 50, pi. ii. fig. 16).

Felobates fuscus has a wide distribution, being locally distributed

over Germany, Austria, Russia, Southern Sweden, Denmark,
Belgium, Northern and Central France, the North-western ex-

tremity of Switzerland, Piedmont, Lombardy, and Bologna \
Owing to its burrowing habits, Pelobates fuscus is only found in

localities where the soil is particularly light, and it usually chooses

deep ponds for depositing its spawn. The breeding-season falls

normally between the end of March and the beginning of May;
but it has been observed near Ghent, in Belgium, as late as the

21st of July (Van Bambeke, in Heron Royer, Bull. Soc. Et. Sc.

Angers, xv. 1885, p. 72). The larvae usually transform in July

and August ; that, under special circumstances, the larvae may hi-

bernate, is shown by the observations of Kollmann (Rec. Zool.

Suisse, i. 1883, p. 75) and Pfliiger (Arch. f. Ges. Phys. xxxi.

1883, p. 134).

13. Pelobates ctjltripes, Cuv. (Plate XLVI. fig. 8.)

Differs from the preceding in the following points :—The nostrils

are wider apart, the distance between them equalling the width of

the mouth, or at least one half the width of the interocular space.

The series of labial teeth are more broken up, and their arrangement
is therefore less easily expressed by a formula, although practically

of the same type as in P. fuscus. According to He'ron Royer, each
series presents several curves ; but such an arrangement is not dis-

tinctly shown by the tadpoles before me, which I owe to M. Heron
Royer himself ; that character is therefore not constant. The tail is

shorter, hardly once and a half the length of the body. The lines of
crypts are usually more distinct than in the allied species, owing to

the black colour of the tubules ; their arrangement has been figured

by Lataste {cf. suj)ra, p. 615), who at the same time observes that

they are liable to no inconsiderable individual variation.

The colour is described by Lataste as reddish yellow above,

greyish or bluish white beneath ; tail with small brown spots.

' As noticed by CriTelli (Eend. 1st. Lomb. 2, vi. 1873, -g. 174) and Came-
rano (Boll. Mus. Torin. i. 1886, no. 9), it may be seen, by referring to
Spallanzaui's Dissertations Nat. Hist. An. & Vcget. (Engl, tra'usl. ii. p. 122,
London, 1784), that P. fusMis was first discovered in Italy, at Pavia, as early as
1780. The animal is described by Spallanzani in an unmistakable manner.
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According to Duges, the size of the body may equal a hen's egg.
The specimens from the Dep. He'rault, preserved in the British
Museum, and for which I am indebted to the kindness of M. Heron
Royer, are much smaller :—Total length 62 millim. : body 25, width
of body 15 ; tail 37, depth of tail 12.

Figures by Duges (Recli. Osteol. Myol. Batr. 1835, pi. xiii. fig, SO,
and pi. add. fig. 8), Des Moulins (Actes Soc. Linn. Bord. xxix. 18/4,
pi. vi.), and Lataste (Actes Soc. Linn. Bord. xxx. 18/6, pi. x.
figs. 1-3, and xxxiii. 1879, p. 313).

Inhabits the South of France, extending on the West coast as far
north as the Loire-Inferieure, Spain, and Portugal.

14. Pelodytes punctatus, Daud. (Plate XLVII. figs. 1, 2.)

Length of body rather more than once and a half its width, and
not quite two thirds the length of the tail. Nostrils halfway between
the end of the snout and the eyes, or a little nearer the latter. Eyes
on the upper surface of the body, equidistant from the end of the
snout and the spiraculum, the distance between them about twice
as great as that between the nostrils, and equal to the width of the
mouth. Spiraculum on the left side, directed upwards and back-
wards, nearly equidistant from either extremity of the body, visible

from above and from below. Anal opening median, much larger
than the opening of the spiraculum. Tail twice and a half to tliree

times as long as deep, ending in an obtuse point ; the upper crest
very convex, deeper than the lower, and rarely extending forwards as
far as the level of the spiraculum ; the depth of the muscular portion,
at its base, one third to two fifths of the greatest total depth.
Beak white, with a black margin. An inverted fold at the side of

the lip ; this is furnished with a single row of papillae except on
the upper border, which is toothed. Labial teeth in - or - series,

4 5

the second and third, both above and below, the longest ; the first

and second series in both divisions of the lip uninterrupted, or the
second upper with very slight median interruption, the others
separated iu the middle and gradually decreasing in length to the
last, which, if present, is short. According to Bedriaga, there may
be as many as six series of teeth on the lower lip, the first three of
which are uninterrupted.

Lines of crypts usually very apparent, but sometimes very in-
distinct. On the head they approach each other between the nostrils
and completely border the eye posteriorly, the anterior extremities
of this naso-orbital hoop approaching each other above the upper
lip. Of the two dorsal Hues, which diverge posteriorly, the upper,
extending to the upper edge of the muscular portion of the tail, is

interrupted at a short distance behind the eye ; its anterior portion
may even descend to join the lower line, which thus appears bifur-
cated in front ; the lower line extends, usually uninterrupted, from
behind the eye to the middle of the muscular portion of the tail,

where it is lost ; both lines, however, may stop short of the tail. A
sinuous hue on the flanks, curved above the spiracuhim, not bent
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upwards posteriorly, sometimes extending nearly to the origin of the

hind limbs. In addition to these lines, a slioit horizontal branch
oiiginates above the upper lip, and, bifurcating below the vertical of

the anterior border of the eye, forms a hoop which descends to the

sides of the throat. The arrangement of these lines is figured on

p. 598 of this paper.

Coloration usually varying from pale grey to olive-brown above,

the sides with pale metallic spots ; the lines of crypts whitish
;

caudal crests greyish, with blackish spots and white dots and pale

metallic spots. Some specimens, however, have the tail almost

spotless ; in others, on the contrary, it is very closely spotted, but
always less abundantly on the lower crest than on the upper. Lower
parts pale grey with silvery spots. Tail and the greater part of the

body with fiue black decussating lines, as in Bombinator ; it some-
times happens that these lines are altogether absent on the muscular

part of the tail.

But, as in other tadpoles, coloration is subject to a great amount
of variation. During a stay of seven weeks in Brittany last summer,
I was much struck on finding, in the beginning of July, near

St. Enogat, Ille-et-Vilaine, a small and shallow pond, about 15 feet

long by 10 feet wide and 2 feet deep, swarming with thousands of

tadpoles from 30 to 40 millim. long, of a very dark brown, almost

black, which, although I am familiar with the larvse of Pelodytes, I

at first failed to recognize. It was only after a careful examination

that I ascertained the species to which they belong, my determina-

tion being ultimately confirmed by the transformatiou of some of the

tadpoles which I had brought home alive. Now several ponds close

by, whether large or small, deep or sh.allow, of clear or of thick

muddy water, all showed the ordinary type of Pe/of/y^es-tadpole. I

constantly visited the spot : the water, which at first was perfectly

clear and transparent, became green and dirty, but the larvae did not

alter in colour or size ; and I was surprised at the small size of the

young immediately after transformation, which did not exceed 1

1

to 15 millim. from snout to vent, whilst the other places yielded

young varying between 19 and 22 millim. Towards the middle of

August the little pond was taken up for those linen-washing opera-

tions with which all who have visited Brittany are unpleasantly

familiar, and my observations were thus terminated by the wholesale

destruction of the tadpoles. But those, still numerous, which had
remained up to that time had not undergone any change. As I

have said above, these tadpoles were nearly black on the back ; the

tail was of a dark brown without any, or with but very small, black

spots, and with the black decussating lines so crowded that they could

not be detected witho\it a lens ; the belly was of a beautiful steel-

blue, and the lines of crypts were quite indistinct, although they have
become distinguishable now that the specimens have been for some
time in sj)irit. One of these black tadpoles is figured, Plate XLVII.
fig. 2.

The largest measured: body 16 millim., width of body 10;
tail 24, depth of tail 8. The young were by no means melanotic.
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but possessed of the usual grey, green-spotted coloration. Their

small size alone distinguished them.

It is clear that the abnormal colour of these tadpoles was not due

to the surroundings at the time I observed them, as the water in

which they lived underwent various changes during the five weeks

I watched the pool ; and specimens which I brought home and

kept under the same conditions as normal larvae did not change

colour. I am therefore able to confirm the conclusions arrived at

by Heron Royer, from observations on larvae of Alijtes obstetricans

(Bull. Soc. Zool. France, 18/8, p. 05), that is, that the coloration is

due to the conditions under which tlie larva develops on leaving the

egg ; and that after that time, the pigment-cells becoming fixed and

less sensitive, little or no alteration takes place until the end of the

larval period.

The largest tadpole of Pelodytes obtained by me in Brittany

measures 57 milUm. : body 21, width of body 15 ; tail 3G, depth of

tail 14. A sj)ecimen from Nice, received from Dr. de Bedriaga,

measures 65 millim.

We are indebted for the first account of this tadpole to Heron Royer

(Bull. Soc. Zool. France, 1878, p. l.'il, pi. iii.)> who pointed out

that the larva described and figured by Lataste as of Pelodytes

is that of Alytes obstetricans. He, however, erroneously repre-

sented the hues of muciferous crypts as decussating on the forehead ;

and this error was soon corrected by Lataste (Actes Soc. Linn. Bord.

xxxiii. 1879, p. 309). Further notes were contributed by Heron

Royer (Bull. Soc. Zool. France, 1879, p. 229, pi. xi.), and by the

same author in conjunction with Van Bambcke (Arch, de Biol. ix.

1889, p. 277, pi. XX. figs. 5-12). The best description is that given

by Bedriaga (Bull. Soc. Nat. Mosc. 1889, p. 539), who for the first

time noticL^s the pigmentary decussating lines.

The habitat oi Pelodytes punctatus is restricted to France, where it

occurs nearly everywhere with the exception of the central Plateau

and the extreme North-east, being recorded as far north as the

Pas-de-Calais (G-iard, Bull. Sc. Fr. Belg. xxii. 1890, p. 87), Spain

and Portugal, Liguria (Doria, Ann. Mus. Genova, xxiv. 1887,

p. 388), and Piedmont (Peracca, Boll. Mus. Torin. i. 1886, no. 1).

The tadpole usually lives in flooded quarries. I have found it in

Brittany in company with tadpoles of Bana esculenta, R. igilis, Bufo

calamita, and Hyla arborea.

A. Thomas (Ann. Sc. ?fat. 4, i. 1854, p. 290) appears to have

been the first to notice, at Nantes, that Pelodytes breeds not only in

the spring, but also in the autumn ; and he assigned to this species

two broods a year—the first from the end of February to the beginning

of April, the second from the end of September to the beginning

of October. Lataste (Actes Soc. Linn. Bord. xxix. C. R. 1874,

p. cli) has witnessed its breeding, near Bordeaux, on the 22nd May,

and (Actes Soc. Linn. Bord. xxxi. 1876, p. 11) near Paris on the

8th July. Thomas's statement regarding the autumnal breeding

has been contested by Heron Royer (Bull. Soc. Zool. France, 1878,

p. 131, and Bull. Soc. Et. Sc. Angers, 2, xv. 1885, p. 103), but is
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confirmed by Bedriaga's observations at Nice, where he has found the

frog pairing from the end of February to May, and again in October
and November. I have myself this summer, at St. Enogat, observed
specimens pairing on the 21st August. Late offspring of course

hibernate in the larval condition, as ascertained by Bedriaga (Bull.

Soc. Nat. Mosc. 1889, p. 542), who obtained near Nice, on the 10th
March, in one and the same pond, full-grown tadpoles, spawn, and
breeding individuals. Larvae of Pelodytes may therefore be found
all the year round.

15. DiscOGLOssus piCTUS, Otth. (Plate XLVII. fig. 3.)

Length of body once and two thirds its width, two thirds to one
half the length of the tail. Eyes on the upper surface of the body,
the distance between them about once and a half the distance between
the nostrils, equal to or slightly less than the width of the mouth.
Spiraculum in the mid-ventral line, equally distant from either ex-

tremity of the body. Anal opening median, larger than the spi-

raculum. Tail three to four times as long as deep, broadly rounded
at the end, as in Bufo vulc/aris, both upper and lower crests but
vei-y feebly convex, the former not extending upon the back ; the
depth of the muscular part at its base one half to two fifths the total

depth.

Mouth elliptical. Beak white, edged with black. Lips bordered
by a single series of papillse, which are usually narrowly interrupted

in the middle of the upper lip ; a well-marked chink on each side of

the lower lip. Series of labial teeth -, occupying the whole width of

the lips, the third lower interrupted in the middle ; the first upper
and the first lower series formed of one or two rows of teeth, the
others constantly of two \ lean distinguish the ordinary hues of
crypts on the head, and also one running along each side of the back.

Brown above, whitish below ; caudal crests whitish, uniform or

with small brown dots. The whole body and tail with a network of
fine brown lines forming polygonal meshes -, this network most easily

traceable on the tail.

Total length 33 millim. : body 12, width of body?; tail 21,
depth of tail 6.

The tadpole of Discoglossus was first described and figured by
Lataste in his " Etude sur le Discoglosse " (Actes Soc. Linn. Bord.
xxxiii. 1879, p. 287, pi. v. figs. 1-4) ; .and his account has been
supplemented by Heron Royer (Bull. Soc. Zool. France, 1885,
p. 565, pi. xiv.), Heron Boyer and Van Bambeke (/. c. p. 280,
pi. xxi. fig. 1), and Bediiaga (Bull. Soc. Nat. Mosc. 1889, p. 557).
Discoglossus pictus inhabits Spain and Portugal, Corsica, Sardinia,

Sicily, Malta, and small neighbouring islands, Morocco, Algeria, and
Tunisia. Its breeding-season lasts from February (in Algeria) to

the end of summer.

^ The duplex disposition of these teeth has been overlooked by Heron Eoyer
and Van Bambeke, who state that all the teeth form single series. Such is cer-
tainly not the case in the specimens examined by me, some of which were
named by M. Heron Eoyer himself.
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16. BoMBiNATOR iGNEUs, LauF. (Plate XLVII. fig. 4.)

Length of body once and one fourth to once and one third its

width, four fifths to two thirds the length of the tail. Eyes on the

upper surface of the body, the distance between them twice and a

half to three times as great as that between the nostrils, equal to or

slightly less than the width of the mouth. Spiraculum in the

mid-ventral line, nearer the posterior than the anterior extremity of

the body. Anal opening median, much larger than the spiraculum.

Tail twice to twice and a half as long as deep, ending in an obtuse

point ; the upper crest convex, not or but slightly deeper than the

lower, and extending upon the back ; the depth of the muscular

part, at its base, one half to two fifths the total depth.

Mouth triangular. Beak white, bordered with black. Lips

bordered by a series of papillsB ; a well-marked chink on eacli side of

the lower lip ; series of labial teeth |, occupying the whole width of

the lips, all uninterrupted, or the third lower broken up in the

middle ; the first upper .and the first lower series formed of two or

three rows of teeth, the others of two, three, or four.

Well-marked series of muciferous crypts ; one on each side of the

head, from above the upper lip, passing above the nostril and bor-

dering the eye, then descending towards the upper lip, where it

curves and ascends to below the eyes ; two series on each side of the

back, beginning at some distance behind the eye, the upper extend-

ing to the upper portion of the muscular part of the tail, the lower

very sliort and parallel to the upper ; and finally a short curved

series on each side of the belly.

Brown above, greyish white below ; the series of muciferous crypts

whitish ; tail greyish, with or without small brown spots. A net-

work of fine black lines crossing each other at right angles is spread

over the whole tadpole, but most distinct on the caudal crests.

Total length 50 millim, : body 20, width of body 16 ; tail 30,

depth of tail 15. These measurements are taken from a specimen

from Denmark, received from Prof. Liitken.

This tadpole has been described and figured by Heron Royer,

Bull. Soc. Zool. France, 1887, p. 647, pi. xii.

JBombinafor ic/neus inhabits the plains of Northern and Eastern

Germany', Denmark, Southern Sweden, Austria, Roumania, and
Russia. Breeds in May and June.

17. BoMBiNATOR PACHYPUs, Fltz. (Plate XLVII. fig. 5.)

One very striking character distinguishes this tadpole from the

preceding, viz. the shape of the mouth, which is elliptical as in the

other genera of BiscoglossidcB. Otherwise, I have not been more
successful than Heron Royer in discovering any constant characters

by which to distinguish it. The tail is, as a rule, rather sliorter,

^ Bedriaga, in his excelleut recent, work on the Batracbians of Europe
(1. c. p. 590), is mistaken in recording this species from the Lower Main district

on the authority of Koch. Both Koch's var. typus and var. brcvipes represent

B. pachyiMS, as is perfectly clear from his allusion to the " gelbes Endglied " of
the toes in the former.
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and the muciferous crypts, so distinct in B. igneus, are hardly distin-

guishable in the tadpoles of this species, of which I obtained a

number in the Duchy of Luxemburg. However, it is very probable

that such a difference would not prove constant if tested on more
extensive material.

The largest specimen collected by me measures 37 millim. : body

17, width of body 14 ; tail 20, depth of tail 10.

Descriptions or figures are given by Lataste (Actes Soc. Linn.

Bord. XXX. 1876, p. 278, pi. ix. figs. 10-12), He'ron Royer and Van
Bambeke (Arch, de Biol. ix. 1889, p. 282, pi. xxi. fig, C), and

Bedriaga (Bull. Soc. Nat. Mosc. 1889, p. 57o). The decussating

pigmentary lines appear to have been first noticed by Leydig

(N. Acta Ac. Leop.-Carol. xxxiv. 1868, p. 105, pi. ii. fig. xix., and

An. Batr. D. Faun. p. 56) ; and Pfliiger (A.rch. f. Ges. Pliys. xxxi.

1883, p. 139) has dwelt on the importance of this character for

distinguishing this tadpole from that of Ahjtes. The classical work

of Gotte (Entwickeluugsgeschichte der Unke, Leipzig, 1875, with

atlas) is devoted to the embryology of this species.

This species, which has long been confounded with the preceding,

inhabits France, Belgium, Switzerland, Western and Central Germany,
Austria, Roumania, Italy, Dalmatia, Greece, and Turkey. It breeds

from the latter half of May to the end of June, and the young leave

the water in August or September.

18. Alytes obstetricans, Laur, (Plate XLVII. figs. 6, 7.)

Length of body once and one third to once and a half its width,

two thirds to one half the length of the tail. Nostrils nearly half-

way between the end of the snout and the eyes. Eyes on the upper
surface of the body, the distance between them about twice as great

as that between the nostrils, and equal to or slightly greater than

the width of the mouth. Spiraculum in the mid-ventral line, a

little nearer the anterior than the posterior extremity of the body.

Anal opening median, very much larger than the spiraculum. Tail

twice and two thirds to thrice as long as deep, ending in an obtuse

pohit ; the upper crest convex, usually a little deeper than the lower,

and extending but very slightly upon the back ; the depth of the

muscular portion, at its base, about half the total depth.

Beak white, with a broad black margin. Lip entirely surrounded

by a series of papillae. Labial teeth in | series, occupying nearly

the whole width of the inner surface of tlie lip, all continuous, or

the third lower narrowly broken up in the middle ; the first upper
and the first lower series composed of one or two rows of teeth, the

otliers composed of two or three rows.

Lines of crypts usually very indistinct, all that can be distinguished

being the usual lines from tlie end of the snout between the nostrils,

bordering the eyes above, behind, and below, and forming a hoop on
each side of the upper lip, a line beginning at a considerable distance

behind the eye along each side of the back to the upper border of

the muscular part of the tail, and another very short line close to
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and parallel with the anterior extremity of the latter. But in a fine

specimen from Ballaigues, Switzerland, sent to me by my friend Dr.

de Bedriaga, the lines of crypts are nriuch more distinct and blackish ;

in addition to the series described above, it shows the second dorsal

line prolonged to the base of the tail, which also bears two lines, the

upper being on the upper caudal crest ; a short series descends

vertically from below the centre of the eye, another, curved, from
below the anterior extremity of the dorsal lines, a third on each side

of the mouth, and a fourth extends on each side of the belly, from
the level of the spiraculum nearly to the origin of the hind limbs,

its anterior extremity bent downwards and forwards. This specimen
is figured above, p. 598, fig. 3, C.

Lead-grey to blackish above, uniform or with round blackish

spots ; sides with large silvery or pale golden spots ; belly greyish

white with metallic spots ; tail with numerous dark brown dots or

round black spots, which are very apparent on the greyish-white

crests. Nearly black tadpoles are on record (Heron Royer, Bull.

Soc. Zool. France, 1878, p. 02), and an albino has been figured

(Lataste, Actes Soc. Linn. Bord. xxxiv. 1880, pi. xi.).

The largest tadpoles I have seen were obtained by me in comjjan\'

with my friend M. Lataste, in May 1882, at St. Germain-en-Laye,

near Paris. The following are the measurements of one of them :

—

Total length 80 milhm. : body 28, w^idth of body 21 ; tail .52, depth

of tail 19. Heron Royer and Van Bambeke also mention specimens

85 miUim. long, and Fischer-Sigwart (' Das Thierleben im Terra-

rium,' Zofingen, 1889, p. 61) gives 90 millim. as the maximum
length ; but this size is exceptional, some specimens, although full-

grown, not exceeding 40 millim.

I cannot find any constant character differentiating the Spanish-

Portuguese tadpoles (var. boscce, Lataste) from the typical form,

except that the tail is usually spotted with deeper black.

The tadpole of Alytes obstetricans has been described and figured

many times. In addition to the anatomical works of C. Vogt (Unters.

lib. d. Entwickl. d. Geburtshelferkrtite, Solothurn, 1842), Keiffer

(Arch, de Biol. ix. 1888, p. 55, pis. in. & iv.), and Heron Royer and

Van Bambeke {t.c. p. 285, pi. xxii. fig. 1), containing information

respecting the buccal characters, the contributions must be mentioned

of Pontallie (Ann. Sc. Nat. 3, xviii. 1852, p. 248), Lataste (Actes

Soc. Linn. Bord. xxi, 1876, p. 446, pi. ix. figs. 1-3, 7-9), Heron
Royer (Bull. Soc. Zool. 1878, p. 132, pi. iii. figs. 9-11), and

Bedriaga (Bull. Soc. Nat. Mosc. 1889, p. 603, and " Les Larves des

Batraciens de Portugal," Coi'mbre, 1891, p. 12).

The Midwife Toad is common nearly all over France ', in Belgium

(Provinces of Namur, Liege, and Luxemburg), in Switzerland,

distributed locally in Germany as far east as Brunswick and
Thuringia (Nehring, Sitzb. Ges. nat. Fr. Berl. 1887, p. 48, and

Naturw. Wochenschrift (Berlin), v. 1890, p. 278 ; Wolterstorff, Zool.

^ I have failed to find it in the noi-thern parts of Ille-et-Vilaine and the

adjoining parts of the 06tes-du-Nord, although the species is said by Pontallie

to be quite common near Rennea.

Proc. Zool. Soc— 1891, No. XLII. 42
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Anz. 1891, p. 65). It has beeu found as high up as 5000 feet in

Switzerland (Fatio, Vert. Suisse, iii. p. 362) and 6500 feet in the

Pyrenees. In Spain and Portugal it is represented by a distinct

variety (var. boscce, Lataste).

Its tadpole is one of the most useful for anatomical and physiolo-

gical purposes, both on account of its size and the facility with

which it can be procured, being abundant wherever it exists aud found

all through the year, often remaining two years before transforming

(Wiedersheim, Zool. Anz. 1878, p. 104). The breeding-season lasts

from the spring to the end of summer. The tadpole, which does

not leave the egg until after the loss of the (uncommonly large)

external gills, is usually deposited in small reservoirs, cow-ponds,

flooded quarries, pits in brick-fields, &c. For accounts of the

breeding-habits of Alytes obstetricans, consult A. de I'lsle du

Dreneuf, Ann. Sc. Nat. 6, iii. 1876, art. 7, and Heron Royer, Bull.

Soc. Zool. France, 1886, p. 671.

19. Alytes cisternasit, Bosca. (Plate XLVII. fig. 8.)

I am indebted to M. Ed. Bosca, the discoverer of this very

distinct species, for several tadpoles, from the Sierra Morena, at

different stages of development. The largest measures 69 millim. :

body 20, width of body 15; tail 42, depth of tail 14.

I regret to be unable to detect any character by which this

tadpole may be surely distinguished from that of J. obstetricans.

Heron Royer and Van Bambeke state that the labial teeth are less

distinctly arranged in double rows, and their figure, in fact, repre-

sents the second upper series only as formed of a double row.

Bedriaga, on the contrary, describes the first upper series as with

two rows of teeth and the second with two or three, the first and

second lower series with two rows and the third with three, just as

is usually the case in A. obstetricans. I find constantly two rows

in the first upper aud first lower series, two or three in the second

upper, two in the second lower, and two or three in the third lower.

Bedriaga adds that the tail is shorter than in A. obstetricans, only

about once and a half the length of the body ; this difference, again,

is not borne out by our specimens, as may be seen from the measure-

ments given above.

Tail with small black spots, more crowded and often forming

vermiculations on the muscular portion of the tail, the space

occupied by the lateral groove being, however, usually free from

spots.

The tadpole of A. cisternasii, which inhabits Spain and Portugal,

has been figured by Bosca (An. Soc. Esp. x. 1881, pi. ii. figs. 4-6)

and described by Heron Royer and Van Bambeke {I. c. p. 289,

pi. xxii. fig. 5) and by Bedriaga (Larves des Batraciens de Portugal,

Coimbre, 1891, p. 14). It is to be found all the year through

(Bosca, Bull. Soc. Zool. France, 1880, p. 253).
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APPENDIX.

List of the Specimens preserved in the British Museum.

(N.B.—No number of specimens higher than ten in each bottle is

recorded in this list.)

1. Rana esculenta.

1-10. Near St. Malo. G. A. Boiilenger, Esq. [P.].

11-12. Bologna. Prof. Bianconi [P.].

13-22. Prague. Hr. V. Fritsch [0.]. I

23-27. Coimbra. Dr. J. de Bedi-iaga [P.]. I var. ridibunda.
28-32. Algeria. M. Heron Eoyer [E.]. J

2. Hana arvalis.

Copenhagen. M. Heron Eoyer [E.].

Halle/S. Dr. W. Wolterstorff [E.].

Breslau. Prof. G-. Born [P.],

3. Rana temporaria.

Near London. G-. A. Bouleiiger, Esq. [P.].

Sjalland, Denmark. Copenhagen Museum.
Rossazza, Alpes de Biella, 3100 Prof. L. Oamerano [P.!.

feet.

33-36. Ceresole Reale, 5600 feet. Prof. L. Camerano [P.].

Alpe la Vecchia,Biellesl, 7000 feet. Prof. L. Camerano [P.J.

1-4.

5-14.

15-24.

1-10.

11-15.

16-22.

23-32,
37-46.

1-10.

1-2.

3-4.

Parnassos.

Coimbra.
Portugal.

Italy.

4. Rana grceca.

5. Rana iherica.

6. Rana latastii.

7. Rana agilis.

Dr. Kriiper fP-].

Dr. J. de Bedriaga [P.].

M. Heron Eoyer [E.].

M. Heron Eoyer [E.].

1-10.

11-14.

1-10,11-20.

21-30.

1-10.

11-14.

15-19.

1.

2-6.

7-16.

17-18.

19-22.

23-28.

29-30.

31-40.

Near St. Malo. G. A. Bouleuger, Esq. [P.].

Near Paris. M. H6ron Eoyer [E.].

8. Hyla arborea.

Near St. Malo. G. A. Boulenger, Esq. [P.].

Near Nice. Dr. J. de Bedriaga [P.].

(Var. ineridionaHs.)

9. Bufo vulgaris.

Near London.
Sjalland, Denmark.
Near Nice.

G-. A. Boulenger, Esq. [P.].

Copenhagen Museum.
Dr. J. de Bedriaga [P.].

10. Bufo viridis.

Bonn.
Fildmoching, near Munich.
Breslau.

Italy.

Near Turin.

Ischia.

Pizzo, Calabria.

Do Shak, Afghanistan.

Dr. J. de Bedriaga [P.].

Dr. W. Wolteratoi-ff [B.].

Prof. G. Born [P.].

M. Heron Eoyer [E.].

Prof. L. Camerano [P.].

Copenhagen Museum.
Prof. H. Giglioli [P.].

Dr. Aitchison [C.].

42*
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Plate XLVI.

Fig. 1, 2. Hyla arborea, p. 61U. Near St. Malo.

3. , var. meridionalis, p. 611. Near Nice.

4. Bwfo vulgaris, p. 612. Near London.
.5. viridis, p. 612. Breslau.

6. calamita, p. 614. Near St. Mala.

7. FelobatesfuscKS, p. 614. Pragiio.

8. ^ ciiltripcs, p. 616. Herault.

Plate XLVII.

Pig. 1, 2. Pelodytes punctatua, p. 617. Near St. Malo.

3. Discoglossus pichis, p. 620. Montecristo.

4. Bombinator igncus, p. 621. Sjalland, Denmark
.5. pachi/pus, p. 621. Mondorf, Luxemburg.
6. Alytes obstetricang, p. 622. St. Germain, near Paris.

7. var. bosccB, p. 624. Serra Estrella.

5. cisternasii, p. 624. Sierra Morena.

The tadpoles are represented of the natural size. The mouth («) is enlarged

.5 diameters in fig. 7, PI. XLVI. ; 1.5 diameters in figs. 4 and 6, PI. XLVL, and

fig. 3, PI. XLVII. ; 7 diameters in fig. 8, PL XLVL, and fig. 6, PI. XLVII.

;

10 diameters in the rest.

December 1, 1891.

Henry Seebohiii, Esq., F.Z.S.,in the Chair.

Mr. Sclater exhibited a specimen of a Shearwater which had been

captured alive in Victoria Park, Sydney, on August 2nd, 1891, having

been driven on land by the heavy storm. It had been brought to

England from Australia by Prof. Anderson Stuart and was to be

deposited in the British Museum. Mr. Sclater read the following

extract from a letter from Mr. O. Salvin, E.R.S., concerning the

identification of this bird :

—

" I have examined the Petrel you sent me. It proves to be a

specimen of Puffinus gavia, Forst. I have compared it with an ex-

ample from New Zealand in the Cambridge Museum kindly lent

me by Prof. Newton, and find the two birds precisely alike.

" Puffinus (javia is not uncommon on the coasts of New Zealand,

but it has not to my knowledge been detected near Austraha. A
full account of the species will be found in Buller's * Birds of New
Zealand,' ed. 2, ii. p. 236."

Dr. Edward Hamilton, F.Z.S., exhibited an example of the Red-

breasted Snipe of North America {Macrorhamphus griseus) shot near

Crinan in Argyllshire, as noticed in the ' Zoologist' for 1891 (Zool.

ser. 3, XV. p. 427), and stated to be the second example of this bird

procured in Scotland.

Mr. Seebohm exhibited and made remarks on five rare Irish birds

from the collection of Mr. E. M. Barrington, of Bray, in County

"Wicklow, No fewer than four of these had been caught by Mr. W.
H. James, the light-keeper at the Tearaght Hoik, the most westerly
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Station in Europe. An example of the Mealy Redpoll {Fringilla

linarici) was caught on the 14th of September, 1890 ; a Lesser White-
throat {Sylvia curruca) was caught seventeen days later ; a Yellow-

browed Warbler {Phylloscopus supeixiliosus) after a further interval

of fourteen days; and a Red-breasted YlycAicher {Muscicapa parva)
six days later still. In the meantime, on the 11th of October in the

same year, the fifth specimen exhibited had been caught at the Black
Rock Lighthouse in County Mayo, and proved to be a Short-toed

Lark (Alauda brachydactyld).

Mr. W. B, Tegetmeier, F.Z.S., exhibited and made remarks on an
abnormal growth of the bill of a Rook {Oorvus frugilegus), and on
the head of a Pheasant with the upper mandible entirely wanting,

which had been forwarded to him by Mr. E. L. Layard, F.Z.8.

The following papers were read :

—

1. Notes on Transcaspian Reptiles.

By G. A. BoULENGER.

[Received October 28, 1891.]

Since the publication, in 1888, of Dr. Boettger's excellent account
of the herpetological results of the Radde-Walter Expedition to

Transcaspia ^, the British Museum has acquired, partly through the
kind mediation of Dr. Boettger himself, a large number of Reptiles
from the same district, which enable me to supplement the above
work and to add six species which have not been recorded before
from the Russian Empire. The fact of the occurrence so far west
of the Indian species Ewneces scutatus, Lycodon striatus, and Bipsas
trigonata is of great interest, as is also the rediscovery of OpTiiomorus
hrev'ipes, hitherto known from a single specimen preserved in the
Calcutta Museum.

The material upon which these notes are based consists of the
following series :

—

1. The first set of duplicates of Dr. Radde's collection, 30
specimens, including types of Phrynocephalus raddii, Bttg.
Received in 1888.

2. 22 specimens from Ashabad, collected by M. C. Eylandt.
Received in 1890.

3. 28 specimens from Ashabad and Tedshen, near Merv. Received
in exchange from the Warsaw Museum in 1890.

4. 7 specimens obtained by M. P. A. Warentzoff at Ashabad.
Received in 1891.

5. 20 specimens from Bokhara, the Copet Dagh near Ashabad,
Achal, and Alexandrowski. Received in exchange from
M. P. Nazaroff, 1891.

^ " Die Eeptilien und Eatrachier Transkaspiens," Zool. Jalirb. iii. 1888
pp. 871-972, pi. xxxiv.
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6. 73 specimens obtained by M. C. Eylandt at Puli Hatun at the

confluence of the Geshef-Rud and the Hari-Rud. Received

in 1891.

Teratoscincus scincus, Schleg.

I have now six Transcaspian specimens before me, measuring from

40 to 90 millim. from snout to vent : five from Ashabad (Eylandt

and one from Puli Hatun. In one of these specimens (from

Ashabad) the scales on the back of the head are larger than on the

snout, as described by Boettger, the five others having them smaller

than on the snout or at any rate not larger. Nostril between the

rostral and four nasals ; upper nasals in contact with each other

behind the rostral in the specimens from Ashabad, separated by one

scale in the one from Puli Hatun. Mental as long as broad or

longer. 29 to 31 scales round the middle of the body. Head
variegated with dark brown ; nape and back with black cross-bands,

the anterior of which are crescentic.

Crossobamon eversmanni, Wiegm.

This Gecko must be one of the commonest Sand-Lizards in

Transcaspia, as every collection made in that district contains

numerous specimens. The number of pra^anal pores varies from six

to nine.

Gymnodactylus caspius, Eichw.

The Museum now possesses the following series of specimens, in

all of which I have counted the longitudinal rows of ventral

scales (V.) and (in the males) the femoro-prseanal pores (P.) :

—

V. P.

St. Petersburg Mus.

Eylandt."

J)

I)

^^ ))

Warentzoff.

J)

Warsaw Mus.

?)

Nazaroff.

)j

)i

Eadde.

Eylandt.

Thus we see that the number of scales across the belly varies in

these Transcaspian specimens from 24 to 30, and the number of

pores from 24 to 31 (34 in one specimen examined by Boettger),

1. cJ-
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thus closely approaching, with respect to these characters, Strauch's

G. fedtschenloi, which is described as having 30 to 32 rows of

ventrals, and 34 to 37 pores. In fact, one of the specimens (no. 16)

in the above list has been referred by Boettger to G. fedtschenJcoi.

As to the other characters taken from the tubercles on the back of

the head and body, I find so much variation within certain limits

in our specimens, all undoubtedly of one and the same species, that

I should have endorsed Boettger's opinion that G.fedtschenlcoi may
after all not be specifically separable from G. caspius, if it were not

for the recent accession of a specimen from Kelif, Bokhara, which I

regard as representing the true G. fedtschenkoi.

Gymnodactylus fedtschenkoi, Strauch.

A single specimen from Kelif, Bokhara. Tubercles smaller than

in G. caspius, more as in G. scaber, strongly keeled but not trihedral

on the back, where they form 12 series; round and convex, not

keeled, on the occiput and temples. 30 scales across the middle of

the belly. Although a female, the specimen shows, as mere
impressions, a series of 29 femoro-prseanal pores.

Etjblepharis m%cularius, Blyth.

I have related (Ann. & Mag. N. H. vi. 1890, p. 352) the curious

circumstance under which the presence of this Lizard near Ashabad
was ascertained by M. Eylandt.

Eremias guttulata, Licht.

I have examined specimens from the Copet Dagh (Nazaroff)

and Puli Hatun (Eylandt). As I have not found specimens of

Lacerta muralis among the collections made in those localities,

it is probable that the Lizards mentioned by Boettger (/. c. p. 907)
as having been seen, but not captured, by Walter on the northern

slope of the Copet Dagh belonged to Eremias guttulata.

EuMECES scutatus, Theobald.

This Scink was known from Sind, Cutch, the Punjab, and
Cashmere. Its discovery by M. Eylandt so far west as Puli Hatun
is therefore of considerable importance. All the 15 specimens
examined have 21 scales round the middle of the body and two
azygous postmentals; in one specimen the frontoparietals form a

very short median suture, in the others the frontal is in contact with
the interparietal. Pale brown or olive-grey above, white beneath

;

the small specimens have three darker longitudinal bands and are

spotted with black, the black spots being crowded and intermixed
with white ones on the lateral bands ; upper surfaces and sides of
tail with black spots very regularly disposed, a spot occupying every
other scale in each longitudinal series. These markings may almost
completely disappear in the adult. The largest specimen measures
300 millini., the tail entering for 180.

E. scutatus occurs at Puli Hatun in company with E. schneideri,

both species being well represented in M. Eylandt's collection.
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Ophiomorous brevipes, Blanf.

This species, the type of Blauford's genus Zygnopsis or Zygnidopsis,

was established upon a single specimen, with the head slightly

injured, obtained at Sjiadatabad, a village about 100 miles south-west

of Karman, on the road to Sliiraz ; this specimen, figured iu ths

' Zoology of Eastern Persia,' pi. vii. fig. 4, is preserved in the

Calcutta Museum. In 1879, two specimens from the Southern

Coast of Persia or Baluchistan were referred by Blanford to the

same species ^ A few years later, when preparing the Catalogue of

Lizards, I came to the conclusion that the latter specimens belong to

a species distinct from O. brevipes, for which I proposed the name of

O. blanfordii, and this view is now fully confirmed on the rediscovery,

at Puli Hatun, of the true O. brevipes. 10 specimens were sent by

M. Eylandt. They differ at first sight from O. blanfordii in the

less depressed, more conical snout, and the somewhat larger eye;

they further differ in having 22 scales round the body instead of 20,

and the interparietal as broad as long instead of longer than broad.

Nostril nearer the rostral than to the anterior loreal ; frontonasal

two fifths to one half the length of the frontal, which is a little

longer than broad ; usually, only the first supraocular forms a

suture with the prsefrontal, but sometimes the second also, as in

O. blanfordii ; interparietal as long as broad or a little broader
;

a pair of enlarged nuclials may be present ; fifth upper labial largest

;

two azygous postmentals. Length of hind limb 3§ to 4| times in

the distance between the shoulder and the thigh.

Coloration as described and figured by Blanford. The largest

specimen measures 95 millim. from snout to vent.

Eryx jaculus, L.

All the specimens I have examhied fall into Boettger's var.

miliaris. Pall., and I record the following numbers from four

specimens in the British Museum. Under a is given the number
of scales from eye to eye, b from eye to nasal, c round the eye,

d upper labials, e across middle of body, f ventrals, g subcaudals.

1. Ashaba.A{Radde) 7
2. „ {Eylandt) 7
3. „ {Warsaw Mas.) 8
4. Puli Hatun {Eylandt) . 9

I find the following numbers iu three specimens from E.

Turkestan :

—

rs 4 11 11 45 183 21

l\i%\ {Lansdell) ! 9 4 12-11 11-10 43 185 20

[9 3-4 10 10-11 45 172 20

Lycodon striatus, Shaw.

A perfectly typical example, with 177 ventrals and 66 subcaudals,

from Puli Hatun, extends to Transcaspia the range of this common

1 Both are now in the British Museum, thanks to Mr. Blanforcl's generosity.

b.
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Indian Snake, which is known from Sind, the Punjab, the North-

Western Provinces, and the hills below Simla to Southern India \

PSEUDOCYCLOPHIS WALTERI, Bttg.

Since the description of this species by Boettger in 1888, from a

single specimen obtained by Dr. Walter in Transcaspia, close to the

North-eastern limit of Persia, I have examined a second specimen

found in Sind by Mr. Blanford. Quite recently the British Museum
has received, through M. WarentzoflF, a half-grown specimen, from

Ashabad. It has 235 ventrals and 73 subcaudals. Loreal absent.

The upper surface of the head, behind the snout, and the nape

blackish ; the blackish cross-bars or transverse series of spots well

marked on the whole body, but absent from the tail.

Zamenis rhodorhachis, Jan.

This species may be added to the list of Transcaspian Reptiles, as

M. Zaroudnoi's notes ^ on a dark grey Snake with a bright red

vertebral stripe, seen by him at Gjarmaou, Ashabad, Merv, and

Tedshen, evidently refer to it. I may add that I now regard

Z. rhodorhachis { = Go7iyosoma dorsale. And.) and Z. ladacensis as

colour varieties of one and the same species, which is perfectly

separable from both Z. ventrimaculatus and Z. karelinii. The

South-western Asian species of Zamenis may be distinguished as

follows :

—

A. Scales in 17 rows, smooth
;

posterior chin-

shields in contact -with each other 1. Z.mucoms,'L.

B. Scales in 19 (exceptionally 17) rows, smooth
;

posterior chin-shields separated from each

other by scales.

a. Frontal not or but slightly wider than the

supraocular, more than once and a half as

long as broad.

Ventrals rather indistinctly angulate late-

rally, scales with two apical pits 2. Z. gemonensis,'LdMr.

Ventrals very distinctly angulate laterally;

scales with a single apical pit 3. Z. dah,lii,'P\\z.

b. Frontal anteriorly considerably wider than

the supraocuLar.

a. Isine upper labials, two of which enter

the eye.

Ventrals 214-255 ; subcaudals 124-145... 4. Z. rJiodorhachis. Jan.

Ventrals 199-211 ; subcaudals 82-99 5. Z. ventrimacvlatvs, Gray.

/3. IS'ine upper labials ; a subocular separates

the eye from the sixth labial 6. Z. karelinii, Strauch.

y. Eight upper labials 7. Z. eleganthsimns, Gthr.

' In a recent paper on Indian Snakes (Journ. As. Soc. Beng. Ix. 1891, p. 233),

Mr. W. L. Sclater expresses doubts as to the existence of this Snake in

Southern India, its resemblance to L. tmvancoricus, Bedd., rendering, in his

opinion, confusion of the two by no means impossible. I therefore seize this

opportunity to state that several specimens, collected by Col. Beddome inWynaad
and the Anamallays, are in the British Museum. In addition to the characters

I have previously indicated, L. sfriaius differs from L. travancoricus in having

the loreal shield in contact with the internasal, as in L. aulicus and L. anamal.

IfinsIS

^ Bull. Soc. Nat. Mosc. 1890, p. 291.
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C. Scales in 21 rows or more, more or less

distinctly keeled.

Scales in 21 (rarely 23) rows ; nine or ten
upper labials, fifth and sixth entering

the eye 8. Z. ravergieri, Men.
Scales in 23 or 25 rows ; nine or ten upper

labials, fifth (rarely fifth and sixth)

entering the eye 9. Z. nummifer, Eeuss.
Scales in 25 to 33 rows ; ten to thirteen

upper labials, none entering the eye 10. Z. diadema, Schleg.

D. Scales in 41 to 43 rows, smooth ; 14 or 15
' upper labials, none entering the eye 11. Z. microlepis, Jan.

Z. nummifer, Reuss {neglectus, Jan), should perhaps be regarded

as a variety oi Z. ravergieri, Men. (caudcelineafus, Gihv., fedtschenJcoi,

Strauch), rather than as a distinct species. In addition to the

characters mentioned above, it differs in having the upper portion of

the prseocular smaller and the anterior pair of temporals more
enlarged.

DiPSAS TRIGONATA, Schn.

Another well-known Indian Snake to add to the fauna of

Transcaspia. A fine specimen is in M. Eylandt's collection from
Puli Hatun.

2. Descriptions of New Butterflies collected by Mr. F. J.

Jackson, F.Z.S., in British East Africa, during liis recent

Expedition.—Part 11.^ By Emily Mary Sharpe.

[Eeceived October 30, 1891.]

(Plate XLVIII.)

Fam. NymphalidjE.
Snbfam. DANAiNiE.

Genus Amatjris.

Amauris jacksoni, sp. n. (Plate XLVIII. fig. 2.)

Intermediate between A. echeria, Stoll, and A. lobengula, E. M.
Sharpe ; hut is easily distinguished from both these species by the

great difference in the markings of the hind wing.

Fore wing. Dark brown or nearly black, relieved by white spots

placed exactly in the same position as in A. lobengula, but all the

spots are pure white instead of yellow. An oblong white spot in the

middle of the discoidal cell ; an ovate spot below the cell between

the first and second median nervules, and a very small one near the

posterior angle, between the submedian nervure and the first median

nervule ; this spot is the commencement of a row of four spots

extending to the apex, the second spot being the smallest and

placed between the first and second median nervules, the third one

just above, and the fourth spot between the first radial or discoidal

1 See P. Z. S. 1891, p. 187.
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nervule and the fifth subcostal nervule ; close to the hind margin are

three minute spots, one just helow the second median nervule, and
the two others above the latter, placed closed together, between the

second and first median nervules ; two spots above the end of the

discoidal cell varying in size ; three small spots on the costal margin
placed soinewhat apart from each other, the third one being near the

apex, and having a small triangular-shaped spot placed in the fork

of the fourth and fifth subcostal nervules, just below the costal spot.

Hind icinff. In colour and markings res'embling A. lobengula,

except as regards the ochre patch, which is of the same shape as- in

A. echeria. The brown border is very broad, and is relieved by two

rows of spots varying very much in size and all entirely of a yellow

colour, the first row close to the hind margin consisting of small

twin spots placed between the nervules, the second row having the

sixth spot from the costa (below the third median nervule) the

largest, the ninth ending just above the first median nervule. The
transverse band of ochre is very deep in colour and somewhat wider

than in A. echeria, and is covered with black hairs near the inner

margin.

Base of wing dark brown.

Underside resembling that of A. lobengula very closely, the

general colour being rather darker than in either this species or

A, echeria. The white spots are all very distinct, but vary some-
what in size.

Expanse 3| inches.

Hab. Sotik, Kavirondo, Sept. 1889.

Subfam. Acrjein^.

Genus AcRjEa.

AcR^A soTiKENSis, sp. n. (Plate XLVIII. fig. 1.)

Allied to A. bonasia, Fabr., but is easily distinguished by the

pale yellow patch near the apex of the fore wing, and by the trans-

verse band on the hind wing inclining to pale yellow towards the

inner margin.

Fore iving. Costa, apex, hind margin, and base of wing along the

inner margin to about the middle of the wing deep velvety black.

A streak of rufous on the lower half of the discoidal cell ; this

streak is inclined to break through the black band which crosses the

wing near the end of the discoidal cell, as in A. bonasia ; the patch
of orange-yellow wider, and the pale yellow patch near the apex is

much larger than in the latter species.

Hind wing. Base black ; the orange transverse band rather wider,

fading to pale yellow about the middle of the wing, continuing to

the inner margin and becoming gradually narrower. The hind
marginal border is slightly narrower as far as the third median
nervule, when it becomes wider than in A. bonasia. This border is

relieved by five minute triangular-shaped spots of orange-yellow,
between each nervule, terminating above the first median nervule.
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Underside.—Fore wing. Basal area rufous, paler along the iuuer

margin, the patch of orange on the uppersifle being decidedly

lighter belovF. Costa black as far as the apical patch above the

discoidal cell, which then becomes more indistinct and Tery much
dentated towards the inner margin. The hind margin is edged with

a narrow border of orange-yellow which extends in thin rays between

the uervules, each nerrule being distinctly marked with black, and

having a black ground with a line of yellow on either side of the

nervules.

Hind wing. Base of wing yellow, with a narrow transverse band

of deep rufous extending from the costa to the inner margin and

spreading up to the base. This transverse band is outlined on

either side with small black spots, which become more numerous at

the inner margin. Middle portion of wing pale yellow, followed by

a submarginal border of eight nervules, black, with a streak of

yellow on both sides and then outlined with black. Between each

of these nervules is a streak of orange-yellow ; also at the very edge

of the wing are seven triangular-shaped spots of pale yellow, the last

spot (counting from the costa) being the smallest.

Expanse 1*8 inch.

Hab. Sotik, Kavirondo, Oct. 1889.

Genus Planema.

Planema latifasciata, sp. n. (Plate XLVIII. fig. 6.)

Nearest to P. euryta, Linn., but is easily distinguished by the

deep chestnut-colour at the base of the fore wing and by being so

much smaller in size.

Fore wing. Base and greater part of basal area deep rufous

brown or chestnut, edged with a narrow outline of black, which is

Tery strongly dentated below the discoidal cell, becoming almost

invisible towards the inner margin. Across the middle of the wing

is a band of deep orange-yellow, much dentated externally on the

first, second, and third median nervules ; this band becoming much
narrower at the inner margin. A large portion of the apex black or

very dark brown, which colour continues along the hind margin,

though decreasing very much in width towards the inner margin.

Hind wing. Rufous base much more restricted than in the fore

wing, though somewhat lighter than in the latter. A transverse

band of pale cream-colour or yellow crosses the middle of the wing,

increasing slightly in width to the inner margin. This band is fol-

lowed by a very broad border of black or deep brown along the

hind margin, this colour extending along the nervules, v/hile there

are also interuervnlar rays of the same colour reaching to about the

middle of the transverse band. There are a few black spots at the

base.

Underside. Very similar to the upperside, though the fore wing

is much lighter in colour.

Hind wing. Base as dark as that in the fore wing, having two

small black spots above the cell, one in the middle, and a streak or
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comma close to the end of the latter ; two very minute black spots

above the first radial and second subcostal nervules, two black spots

below the cell corresponding to those above the cell, and two very

minute black spots below the internal nervure. Transverse band

white, followed by the same broad border of light brown on the

hind margin as on the upperside. The nervules and iuternervular

markings are somewhat darker.

Thorax black, with a row of white spots ; body black, with

narrow lines of yellow marking the joints, and with large oval-

shaped spots of the same colour on each side. Underside of body
entirely yellow.

Expanse 2k inches.

Mab. Mount Elgoii, Feb. 1890.

Fam. Lyc^nid^.

Genus Castalius.

Castalius margaritaceus, sp. n. (Plate XLVIII. fig. 3.)

Intermediate between C. carana, Hew., and O, lactinatus, Butler.

Fo7'e wing. Creamy white ; the base, costa, apex, and hind margin

broadly marked with black, with no indication of white near the

apex as in C. carana. A small streak of black extends from the

costal margin along the end of the discoidal cell.

Hind wing. Closely resembling that of G. lactinatus. The sub-

marginal black border consisting of six white spots with black

ocelli, each separated by the black nervules ; these spots are rather

pointed towards the base. There are a few black spots beyond
this border, and a slight shading of black at the base.

Underside. Differs very much from that of either species.

Fore wing. With a black streak close to the base, followed by two

small black spots, one above and the second below the median

nervure ; a minute spot and streak at the end of the discoidal cell

;

two submarginal rows of black spots, commencing from the costal

margin and gradually uniting above the submedian nervure. The
i-ow of white subovate spots is very distinct, each having a small

black centre.

Hind wing. Similar to the fore wing, but having a few more

spots near the base ; the black streak at the end of the cell is visible

as in the fore wing, also the two submarginal rows of black spots,

though more broken, and the subovate spots of white have larger

centres with silvery-green ocelli.

Expanse 1 inch.

Hub. Sotik, Kavirondo, Sept. 1889.

Genus Hyreus.

Hyreos cordatus, sp. n. (Plate XLVIII. fig. 4.)

Nearest to H. juba, Fabr., but at once distinguished by the

heart-shaped patch of black velvet near the apex.
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Fore wing. Brown tinged with bronze, and with faint blushes of

bright violet. Near the apical portion of the wing a large heart-

shaped patch of velvety black. Cilia brown, alternately marked

with white, but not very distinctly.

Hind wing. Similar to the fore wing, slightly darker at the base.

The first median nervule terminates with a fairly long tail, having

on either side a bright green ocellus edged round with black, the

second one being the smaller of the two and terminating at the end

of the submedian nervure. Cilia similar to the fore wing but much
more distinct.

Underside very distinct from that of H. juba.

Fore wing. Ground-colour pearly white ; the basal area, especially

just below the discoidal cell, shaded with light brown. Costal

margin alternately marked with brownish black, which extends

through the cell to the median nervure in bars ; near the apical

portion is another black bar, separated at the costal margin by a

spot of white, which decreases in width to the second median

nervule. The snbmarginal border is black, having a thin white line

much dentated, then another edging of black not so distinct, and

also six white spots, those near the apex being more distinct and

separated from each other by the nervules. Cilia much more dis-

tinct than on the upperside.

Hind wing. White, with numerous spots and markings near the

base, which become thicker towards the inner margin ; the end of

the cell is marked by an outline of black. Near the costa, about

the middle of the wiug, is a round spot of black with a large white

centre, and at the end of the costal nervure is a figure of 8 outlined

with black and having white centres. Straight from the end of the

cell and situated some little way off is a spot, very much pointed

towards the hind margin, with two smaller spots, one on either

side, all outlined with black, leaving the centres white. Near the

hind margin is a snbmarginal border of white, very finely edged

with black lines on the upper and lower sides, leaving white centres

which are rather dentated towards the base. Between the first and

second median nervules the black is much more distinct, and is re-

lieved by a minute black spot, edged on either side by small specks

of brilliant emerald-green, which become of a reddish bronze on the

side close to the cilia ; there is another spot of the same description,

but with less green, between the submedian nervure and the first

median nervule ; this spot is also rather smaller than the other.

Cilia nearly all white.

Expanse 1'4 inch.

Hab. Sotik, Kavirondo, Sept. 1889.

Genus Lyc^na.

Lyc^na iEdUATORiALis, sp. u. (Plate XLVIII. fig. 5.)

Allied to L. palemon. Cram., but easily distinguished by the

different shade of blue on the wings, this blue colour being brighter

and more distinct than in the species referred to.
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Fore wing. Cilia distinctly marked alternately with white and
brown ; a narrow border of brown on the hind margin extending
from the inner margin to the apex, this border being broader than
in L. palemon ; the costa very slightly edged with brown, which is

more distinct towards the base of the wing. The rest of the wing
blue.

Bind iving. Similar to the fore wing, but differing from L. pale-

mon in that the hind wing of the latter has a distinct little tail,

whereas L. cequatorialis seems to lack this character entirely.

Underside.—Fore wing light brown, with a slight indication of the
markings as in L. palemon. Near the apex one small white spot.

Hind wing. Light brown relicTcd by white bands ; hind marginal
border brown with a very minute ocellus, black, edged with a faint

tinge of yellow on the upper portion, with a tiny speck of green
below. This small ocellus is placed between the first and second
subniedian nervules ; the brown border is followed by a transverse

band of white commencing narrowly at the costa, widening in the

middle, and again decreasing towards the inner margin. About the
middle of the wing is a band of dark brown as in L. palemon, the
only difference being that the wide part extends towards the base
instead of proceeding towards the hind margin. Two streaks

of white follow, varying very much in size, aud with a short bar of

brown edged with white ; the base is black, dusted with light brown,
almost yellow.

Expanse Tl inch.

Hab. Mount Elgon, 8500 feet, Feb. 19, 1890.

EXPLANATION OF PLATE XLVIU.
Fig. 1. Acrcsa sotikensis, p. 634.

2. AmaurisJackson i, p. 633.

3. Castalkis margaritaccus, p. 636.
4. Hyrcus cordatas, p. 6.36.

5. Lyccena (sguaforialis, p. 637.

6. Platiema latifasciata, p. 635.

3. On the Association of Gamasids with Ants.

By A. D. Michael, F.L.S., F.Z.S., F.R.M.S., &c.

[Eeceived November 10, 1891.]

(Plates XLIX. & L.)

This paper records some observations made during the present
year (1891), chiefly near Ajaccio in Corsica and near Innsbruck in
Tyrol. In the former locality the Ants' nests examined were at a
level of not more than 500 feet above the sea ; those in the Tyrol
were at levels varying from about 3000 to over 4000 feet above the
sea. In both places I had the great advantage of the company of
Mr. E. Bostock of Stone, and in the latter also of my cousin
Mr. M. J. Michael. Both these gentlemen are excellent collectors,

and the search for specimens and finding of new species must be
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considered joint work ; the observations and experiments were solely

my own, and I alone am responsible for any opinions expressed in

this memoir.

For the identification of the species of Ants I am indebted to the

kindness of Mr. Edward Saunders.

The Gamasidte are a family of tlie Acarina ; Megnin^ considers

them to be the most highly organized in the order and the nearest to

the Insecta ; in spite of the absence of eyes,which are fomidin some
other families, the great development of the brain and nervous

system, and the specialization of the trophi and the alimentary and
muscular organs, probably entitle them to this position.

The family may be divided into four well-marked subfamilies,

viz. the PteroptincB, the Dermanyssince, the Uropodince, and the

Gamasince—the last-named being far the largest. The Pteroptince

are all parasites of Bats, the DermanyssincE of Birds or Bats ; these

two subfamilies may be wholly omitted from consideration for the

purposes of this paper ; it is amongst the Uropodince and GamasincB

alone that the facts here recorded arise. Both these families are

composed of creatures which in tiieir immature stages are soft and
white, but in their mature condition aie fully chitinized. In the

former group the chitin is very dense and hard, in the latter much
thinner and tougher ; the former are mostly rather slow and inactive,

the latter usually extremely quick and active. It used to be con-

sidered that the Gamasince lived wholly on vegetable matter in a

decaying condition ; in the year 1880, liowever, when I was trying

to rear a few of the species in confinement for the purpose of tracing

their life-histories, I entirely failed in getting them to live upon
vegetable matter, and thinking from the structure of their mouth-
organs that they must be predatory, I tried them with a diet of

living cheese-mites, upon which they throve admirably^ I have since

usually fed them in this manner, or at all events with small Acari or

Insects. Col. Blathwayt also, who has made numerous experiments

upon rearing them, has adopted my mode of feeding, apparently with

complete success, he also having failed with a vegetable diet ^. It is

evident therefore that some species of Gamasince, probably not all,

are predatory. As to the food of the Uropodince, I do not think

that we have any reliable information as yet : their extremely long

and slender mandibles with minute chelae seem as though intended

for introduction into very narrow passages ; their slowness hardly

seems fitted for a predatory life, as ihey certainly do not construct

any snare, and I have entirely i'ailed to rear them, and so I believe

has Col. Blathwayt*.

^ " Memoire sur 1'organisation et la distribution zoologique des Acariens de la

famille des Gamasides." ' Eobin's Journ. de I'anat. et de la physiol.,' May 1876,

pp. 298-9.
- " Observations on the Life-liistories of G-amasinffi," Joum. Linn. Soc, Zool.

vol. XV. (1881) p. 298.
^ " On some common Species of Gamasidaa," Joarji. of Microsc. and Nat. Sci.

n. ser. vol. ii. 1889, p. 102. -

:^.:X
^ It is easy to rear the creatures in large jars' canbaJiiing quantities of mate-

rial, but then they are useless for observation.

Proc. Zool. Soc— 1891, No. XLIfl. 43
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The numbers of Aphidse, Coleoptera, and indeed of other insects

which are commonly found in Ants' nests are loo well kaown to

require any reference by me ; but the observations on the presence

of Acari in a similar situation are, as far as I know, very few, Forel

in his great work ' Les Fourmis de la Suisse,' published in 1874,

speaking of Myrmecophilous insects (p. 424), says :—" Acarina appear

to enjoy a certain immunity; they run about amongst the ants without

exciting their anger ; it is rare to see them attach themselves to the

bodies of their hosts or to those of the larvae or nymphs. I have

nevertheless observed the fact many times, and as it is the mode of life

of most Acari we may probably consider it as general in this instance

also. Moreover, living in the nest the Acari do not risk anything in

releasing one ant, because they can find as many others as they wish."

This is, 1 believe, his only notice of the subject. It will be seen that

Forel does not say what Acari he is talking about, and they are

almost as various as the different groups of the Insecta ; he also

falls into the very general, but by no means correct, view of sup-

posing that the great bulk of the Acarina are parasitic, whereas in

fact probably not half the species are ever parasitic, and amongst

those that sometimes are so by far the larger proportion are only

parasitic in an immature stage, not when adult ; and among these a

very large number only use their host as a means of conveyance, and

are not parasitic in any other sense.

The first notice, which I am aware of, specially connecting any

Gamasids with Ants is that of Haller in 1877', who describes a species

which he makes the type of a new genus and which he received from

Dr. Uhlmann, who found it, apparently near Munich, parasitic upon

(auf) Formica nigra. Haller does not state, and probably did not

know, the extent of the parasitism ; he had a dozen specimens. At the

end of his description Haller says "Parasitic upon Insects, especially

Ants ;" he does not, however, give any reason why he believes it to be

parasitic on any tiling except Formica nigra. This remained the only

species of the genus until 1888, when Prof. Berlese described two

new species found by A. Balzan". One from Brazil, called " caput-

carahi,'^ in spite of its name, is not stated to have been found on

any insect ; l3ut is so called because the whole mite is supposed to

resemble the head of a Carabus ; the other, viduus, was found upon a

Beetle of the genus Scarites.

The next notice is that of Sir John Lubbock, who in 1881 found

a very curious Uropoda in the nests of Lasius Jlavus ; he obtained

several specimens, and informed me that it was not uncommon in the

nest of that species of Ant. It was called Uropoda formicarice ^.

The only other record which I know of refers to one of the

species dealt with in this paper, which was unknown when I started

^ " Antenophorus uhlmanni, ein neuer Q-amaside," Arcbiv fiir Naturgesch.

Hft. xliii. p, 57,
^ " Acari Austro-Americani quos coUegit Aloysius Balzan," Bull. Soc. Bnt,

Ital. 1888.
•' " Observations on Ants, Bees, and Wasps,—Part VIII.," Jouru. Linn. Soc,

Zool. vol. XV. (1881) p. 386.
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upon my journey, but on my return I found that during my absence

Prof. Berlese had described it from specimens he found near Naples.

He says " frequently found in Ants' nests," but does not say anything

as to the species of Ant or whether found in the nests of more than

one species ; he calls it Uropoda canestriana ^.

I spent the month of April (1S91) in Corsica. Above Ajaccio,

almost adjoining the top of the garden of the Hotel Oontinenta!, is

a little sheltered plain of sandy earth and rock, with scattered bashes
and a great number of large, loose stones. On turning these stones

over, the larger number are found to cover the nests of some Ant;
one of those most frequently found in this locality is the small yellow
Tetramorium ccespitum, race meridionale, Emery, which differs widely

from the ordinary type of that sjiecies. On examining the nests of

this Ant with a lens, I at once noticed some reddish-orange spots,

which I at first thought might be Sir John Lubbock's Uropoda
formicarice. Placing them under the microscope I found them to be

an allied but different and much smaller species, then unknown to

me ; but which, as above stated. Prof. Berlese had lately found and
called after Prof. Cauestrini. The Uropodce were on the undersides

of the stones and in the passages and chambers of the nest, never,

as far as I saw, upon the Ants themselves ; they were, as is usual,

rather inactive creatures, and did not appear to take much notice of

the Ants, nor did the Ants of them. It was not every nest of

T. C(Bspitum that contained the Uropodce, but I should think half

did ; and although not very abundant they were fairly numerous in

those nests where they did occur. They were of both sexes and of
all ages. I did not find this Uropoda in the nest of any Ant except

T. ccespitum, nor have I ever found it anywhere except in the nests

of the Ant.

In the nests of the same species of Ant at the same place we found
one of the Gamasince belonging to the genus Lcelaps, which I believe

to be unrecorded and propose to name L. equitans ; it is sub-discoidal

in form, very small, and is an active, wandering creature, entirely

different from the Uropoda. It was found, like the Uropoda, upon the

underside of the covering-stones, and in the passages and chambers
of the nest ; but it was also found on the Ants themselves, most
frequently sitting quietly upon the broad head of the Ant. It did

not appear at all like a creature which was permanently resident upon
the Antjbut rather like one which was enjoying a short temporary ride;

it jumped on to and ofi' the Ant with great activity, and several times

when the nest was disturbed or when I thought I was going to catch

the Lcelaps it jumped neatly on to the head of an Aut, which ran off

and was immediately lost amongst the swarms of others. The Ant
never seemed to be at all inconvenienced by its rider, and never made
any effort to get rid of it, but appeared to me to go on concentedly

carrying it as long as the Lcelaps chose to stay. This mounting

and riding upon the Ants seemed to me very characteristic of the

Gamasid, and I have utilized it for the specific name. The Lcelaps

^ " Acari, Scorpioni e Miriapodi Italian!." Florence, fasc. Iviii. pi. iv.

43*
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was fairly common in the nests of T. ccespitum, but I never met with

it elsewhere.

These were the only Gamasids which we found in the nests of

T. ccespitum.

Another Ant whose nests were very common under the stones ia

the same place was Aphcenogaster testaceopitosa, a somewhat larger

and almost black species. In its nest we found another Lcelaps, which

I believe to be unrecorded and propose to call L. myrmophila ; this

also is an active Arachnid, but its activity is not shown in springing

on the Ant, I never saw one upon an Ant during all my searches:

on the other hand, the Ant seemed to take considerable notice of

the mite, and when the nest was disturbed I frequently saw the

former pick up the latter in its mouth and carry it off to a place of

safety, just as it did with its own pupae and larvae, and as Ants are

said to do with some of the beetles which frequent their nests. This

Gamasid was tolerably common in the nests of the Aphcenogaster,

but I did not ever capture it elsewhere. So strictly were the three

species found in Corsica confined to the nests of the respective Ants
that when I saw the species ofAnt I could tell at once what Gamasids
I was going to find. I did not see any species except L. mynnophila
in the nests of the Aphcenogaster, nor did I obtain any Gamasids
from the nests of such other species of Ants as I was able to search in

Corsica.

After leaving Corsica I crossed Italy and spent the summer at

Igls, a small village about 1 100 feet above Innsbruck. The slopes of

the Patcherkofl, upon which the hamlet stands, are clothed with pine

and fir woods ; and amongst them ants' nests abound. I had consider-

able opportunities of searching them ; I, however, did not find there

the same species of Ants as iu Corsica, nor did I see any specimen of

either of the three Gamasids which had inhabited their nests ; on
the other hand, we did find other Gamasids in the nests of other

Ants.

In the first place, Mr. M. J. Michael brought in some specimens

of a largish Gamasid which he had found in the nest of some ants iu

the ground ; this creature also seems to be unrecorded, and I propose
calling it Lcelaps Icevis. Unfortunately my cousin, expecting to find

plenty more, did not secure specimens of the Ant ; so that I cannot

say what species it associates with, for we were not successful iu

finding it again. I therefore only know that it was found in an ants'

nest and that it does not appear to have been found elsewhere.

One of the commonest Ants was Gamponotus herculeanus, a large

species which amongst other habitats seems specially partial to the

stumps of pine-trees which are left in the ground after the trees have
been felled. These stumps, both above and under ground, are con-

stantly riddled by the passages and chambers of the Ants, and such
nests, which I believe were made by race ligniperclus of the Ant,
proved perfect store-houses of Gamasids : not that every nest con-
tained Gamasids, far from it ; in many nests I could not find one ; but
in a considerable proportion of them the Arachnids were present in

substantial numbers, although not usually in great abundance, all of
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them belonging to one of the same two genera, viz. Lcelaps or Uropoda,

and, as far as I have been able to ascertain, none of them are yet

known to science. The most freqnent and the most conspicuous of

the former genus was a pyriform species which had its dorsal sur-

face dotted at almost regular intervals with wedge-shaped hairs,

which give it rather an exceptional appearance ; I propose calling it

L. cuneifer. This Acarus was found chiefly deep in the interior of

the nest, on the sides and roofs of the passages and chambers, where

they were damp without being wet, although sometimes in dry parts,

but never in any instance did I find this Lalaps on the Ants them-

selves. The Lcelaps were of both sexes and in all stages ; but even

the immature stages of the mite were always on the wood, never

on the Ant ; yet I never found a specimen except in the Ants' nests.

The same remarks will apply to all the Gamasids of the genus

Lcelaps which I found in the nests of the Gamponotus.

I thought that this species would be a favourable one to experi-

ment upon, in order to see if I could obtain any idea of the object

for which the Gamasid was present in the Ants' nest. In these

Gamasince, when the dorsal chitin is thin, as in this species, the

principal portions of the alimentary canal, consisting chiefly of the

small ventriculus and its four great caeca, can be plainly seen through

the dorsal surface as dark objects when they are full of food ; if,

however, they are empty they usually become invisible. I collected

several suitable specimens of the Gamasid and placed them in the

cells which I had formerly used with success in rearing Gamasidce

under observation to trace their life-histories—viz. glass rings

cemented on to an ordinary 3x1 inch microscopic glass-slip, and with

the bottom of the cell thus formed lined with blotting-paper, which

is kept moist, and a few pieces of suitable sterilized debris placed in

the cell ; the whole is then covered with a second glass-slip, and two

elastic bands or a clip added to hold all together. The Gam.asids

were healthy when I put them in and their alimentary canals were

fall of food ; I placed some living Ants with them and kept them

supplied with living Ants only. The alimentary canals of the

Gamasids soon ceased to contain food, and were not replenished,

while the creatures themselves became weak and unhealthy. I changed

my Gamasids, but with similar results. I then tried eggs, larvae, and

pupae of the Ants ; but in no case, as far as I could see, did the

Gamasids touch them, and their alimentary canals became or

remained empty as in the former case. This probably was only

what might have been expected, as the Ants would hardly have

tolerated in their nests creatures which destroyed themselves or

their young ; for such a Gamasid as L. cuneifer would not apparently

have any means of defence against so powerful and well-armed an

insect as Gamponotus herculeanus. I now tried the experiment of

killing adult Ants and putting their fresh dead bodies into the cells ;

very shortly the alimentary canals of all the Gamasids became well-

filled, and the creatures strong and healthy. I thought, however,

it would be better to avoid any possibility of mistake about this
;

so I removed the dead Ants and allowed the canals of the Gamasids



644 MR. A. D. MICHAEL ON THE [DfC. 1,

to become empty once more. I then placed in the cells some dead
Ants which I had soaked in carmine stain ; the next morning the

alimentary canals of the Gamasids were all bright red, while the rest

of their bodies was uncoloured. I repeated this several times with
the like result, and on one occasion when a very clear Gamasid,
which had lately changed from the nymph, had been supplied with
a stained Ant and the cell then removed to the stage of the microscope,

I saw the Gamasid mount on the body, plunge its trophi into it,

and then I could plainly see the small streanris of carmine liquid

passing down the canal as the Gamasid sucked, and I afterwards

dissected out the alimentary canals of some of the Gamasids and
found them filled with red matter ; the ordinary contents of course

are not of that colour. These Gamasids would undoubtedly feed on
the dead body of any small freshly-killed insect which might be

found in the nest. The Gamasid hereinafter referred to as Lcelaps

vacua I also found would feed and thrive on the dead Ants, &c. ;

but Lcelaps acuta I could not get to feed in a similar manner, and
it did not live long in the cells. The above facts made it seem
probable to me that the GamasincB were present either as scavengers, or

else for the purpose of sharing the feast in the case of small insects

killed by the Ants
;

possibly the friendly conduct of the Ants points

rather to the former than the latter conclusion.

In the nests of the same Ant I found three smaller species of
Lcelaps, none of which I could find elsewhere, and which, as far as I

know, are unrecorded ; I propose calling them L. fiexuosa, L. vacua,

and L. acuta. The first-named is in one respect a singular creature,

viz., as regards the mandible of the male. The mandibles of the
Gamasince and Uropodirife are usually chelae ; very retractile, and
capable of being wholly withdrawn within the body. The two arms of

the chela are often different, particularly in the male, one arm, oftenest

the movable, having frequently some appendage or other com-
phcation, often of veiy strange form, but both arms are almost
always directed forward. In the present species the fixed arm is

most minute, a mere spike, while the movable arm is very long,

horn-like, and doubly curved and undulated, both perpendicularly

and laterally ; so that the two mandibles cross and cannot be with-

drawn into the body (fig. 6 «).

In the nests of the same Ant, Camponotus herculeanus, I also

found a handsome bright-crimson Uropoda belonging to the section

with sculptured backs ; it was present in large numbers in one nest,

and in small numbers in one or two others, and was found on the
walls of the passages and chambers, and also, most abundantly, on
the outside of the cocoons of such pupae of the Ant as were en-
veloped in a cocoon ; there were often three or four Uropoda on a
single cocoon. I could not ascertain that the cocoons were in any
way injured, but the Oropodu appeared to get a thread or two of
the cocoon loose, and this it held on to firmly, as well as I could
ascertain, by holding it with the flattened femora of the first pair of
legs.

_
I never found any of the Uropodce either upon the adult Ants

or their larvae or upon such pupae as were not enclosed in a cocoon.



1891.] ASSOCIATION OF GAMASIDS WITH ANTS. 645

I did not find this Uropoda in the nests of any other Ant, but
Mr. Bostock has since found it in England in the nests of Formica
fusca, where also it is found on the cocoons and in the nest.

There was one ver}' good nest of Camjionotus herculeanus, nearly
a thousand feet above Igls, which I kept as a kind of store-house
for some time ; the tree had been cut down near the ground and the

greater part of the stump was beneath the surface or beneath the
fallen debris of the forest. I used to dig and cut down into the
centre of this nest, take home parts for examination, and carefully

put back and cover up the remainder. In this way I kept the Ants
in it for some considerable time, and as long as the Ants remained
the Gamasids were to be found there ; but at last the Ants seemed
to get tired of being so frequently disturbed, at any rate they
abandoned the nest, and from that time the Gamasids vanished also.

I could not find any more. I also frequently examined other

abandoned nests, but I never found the Gamasids in them except

possibly a single specimen once or twice.

It will thus be seen that I have found seven species of Gamasince
and two of Uropoda in Ants' nests (one species previously found by
Berlese), and that two other species have been found by others ; that

none of these have been found elsewhere ; and that, so far as has

been ascertained, each Gamasid was associated with one or two
particular species of Ants only.

I did not find any other Acariua in the nests except a few

Oribatidae, which were in much larger numbers on other stumps
where the Ants were not present.

From the above observations I come to the following conclusions :

—

1. That there is an association between various species of

Gamasince and certain Ants.

2. That one species of Gamasid usually associates with one or two
special species of Ant only, or at least preferentially, although this

may be a little affected by the presence or absence of the Ant in

different localities.

3. That the Gamasids found in Ants' nests are not usually to be

found elsewhere, except probably rare and scattered specimens on
careful search.

4. That the Gamasids usually abandon the nest if the Ant
does so.

5. That the Gamasids live upon friendly terms with the Ants,

who do not attack them and even show signs of taking care of them.

6. That the Gamasids are not true parasites and do not reside

upon the bodies of the Ants.

7. That, in the cases investigated, the Gamasids do not kill or

injure the Ants or their young.

8. That the Gamasids will eat the dead Ants.

9. That the Gamasince are not improbably either scavengers or

else messmates sharing the feast off any insects which the Ants

may kill.

10. That we do not know what the Uropodince teed on nor the

object of their presence in the nests.
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Uropoda coccinea, n. sp.^ (Plate XLIX. figs. 1-1/.)

2 c?

millim. millim.

Length, about '78 '75

Greatest breadth, about . . -58 '51

This species somewhat resembles TJropoda festiva, Berlese, from

Paraguay and, less closely, U. lamellosa of the same author (ex

Canestrini).

Colour deep crimson in living specimens, after death this fades to

a reddish brown or sometimes to a yellowish brown.

Texture very rough and dull.

Slmpe nearly elliptical, but witli the dorsal plate projecting over

the rostrum as a narrow plate bent sharply downward and slightly

bifid at the distal end.

From the rostral projection a thiu undulated lamina runs along

each side of the body ; it is slightly translucent, widest anteriorly,

finely granulated aud striated, and strongly bent downward between
the second aud third pair of legs. Above and within this lamina are

two rough and dark, projecting, concentric, chitinous ridges, the inner

considerably above the outer ; between them is a broad, almost
concave, finely granulated baud widest at the sides. Within the
inner ridge is a plain space slightly granulated, then the back rises

sharply from each side toward the median line, which, however,
is not an edge or ridge, but is rounded. The raised portion is

divided by a deep, irregular, transverse sulcation about two thirds of
the way back, which, however, does not reach the median line ; thus
the two parts of the raised centre are joined by a broad longitudinal

joining-piece. The raised parts are not smooth, but each has a very
slightly raised space occupying its central portion ; the anterior of
these is somewhat seven-lobed and the posterior more four-lobed

;

both are indistinctly marked out and covered by raised, rough, dark
broken ridges and lumps, all very irregular and never quite alike in

two specimens or on the two sides of the same specimen ; amongst
these markings six great rounded pieces, which border and project

into the transverse sulcation, are much the strongest and darkest.

Between all these markings the chitin is granulated but more finely.

There are not any hairs on the body.

Mandibles (fig. 1 h) very minute, those of male without the
pointed spear-like end usual in the genus ; each arm of the chela
simply bidentate. Palpus with two large spines on the basal, and
one on the penultimate joint, besides numerous smaller spines and
hairs ; one hair on the terminal joint is very large. Epistome (fig. 1 c)

long and very pointed, with a few spines near the middle. Hypo-
stome (maxillary hp) (fig. 1/) with the two sides (maxillae) not fused,
the outer part of each (galea of Megnin) of the ordinary type, the
inner part (lacinia) a dense brush of long fine hairs. Epipharynx
(fig. 1 d) triangular, fringed and strewn with fine short hairs. This

^ If Prof. Berlese's genus of " Trachyuropoda " be adopted, this species should
be included in it.



1891.] ASSOCIATION OF GAMASIDS WITH ANTS. 647

organ is often drawn as the lingua and occasionally, I fear, as the

epistome, whence great confusion arises ; it would bear almost the

same relative position to the epistome as in the two fig:ures if seen

from below, but the epistome would not advance so far beyond it.

Ventral surface rough, deeply excavated for the reception of the

legs, and with numerous strong ridges. There is a singular round

chitinous projection, surrounded with a strong rough edge, in the

median line between the coxse of the 4th pair of legs in both sexes,

with a deep pit on each side of it. Genital plate of female straight

behind, rounded anteriorly, extending from a little in front of the

4th coxae nearly to those of the first pair. That of the male of the

ordinary form and position. All the legs furnished with claws and

caruncles.

Hah. Very numerous in one nest of the wood-boring Ant
Camponotus herculeanus (probably race lignipenlus) near Innsbruck,

Tyrol, and a few in other nests of the same Ant in the same place.

Mr. E. Bostock has since found it fairly abundant in the nests of

Formica fusca at Buxton, Derbyshire.

L^LAPS cuNEiFER, u. sp.^ (Plate XLIX. figs. 2-2y!)

2 J
millim. miUim.

Length, about '77 '64

Greatest breadth, about . . -60 -47

Colour dull yellow-brown or bay, the specimens vary in depth of

tint from lijjht to quite dark.

Texture fully chitinized, smooth but not polished ; the whole

body covered with irregular reticulations averaging about 25 to 50

to the millimetre, caused by fine raised chitinous ridges. No other

markings.

Shape pyriform, very slightly truncated in front, I'ounded pos-

teriorly. The whole body much arched on the dorsal surface.

Mandibles of male (fig. 2 b) with the fixed arm of the chela

having a bifid or bidentate end, but not otherwise dentate. Mov-
able arm strongly recurved at the distal end, and with a long,

chitinous, curved, accessory piece projecting beyond the principal

part of the chela. Epistome (fig. 2 c) hyaline, almost rounded, but

with a slight tendency to a median point, the whole anterior edge

set with sharp points, of which one on each side is somewhat longer

than the others. The whole dorsal surface set with short, cuneiform,

slightly curved hairs (fig. 2/) at almost equal distances, about 10

to 15 to the millimetre; these also surround the periphery.

Ventral surface of the female (fig. 2 a) with anal plate small and
spade-shaped

;
genital plate large, with a semitransparent, rounded,

anterior edge overlapping the sternal plate. Peritreme conspicuous,

almost straight. The plates on the ventral surface are composed of

^ According to Professor Berlese's latest classification, although not ac-

cording to his former ones, this species and the others of the same genus in this

paper would probably be considered as belonging to the genus " Sejus." I have
not thought it wise to adopt this view.
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irregular divisions, mostly scale-like in form and varying greatly in

size, every division has a crinkled edge. Legs in both sexes without
apophyses or projections, first pair considerably the thinnest, all legs

terminated by claws and long-shaped caruncles with five anterior

points (fig. 2 e) ; on the front pair of legs the claws and caruncles

are attached to the end of a rod-like projection of the tarsal joint

(fig. 2 d). This is common in the Gamasinee, but is much developed
in this species.

Mab. Considerable numbers found in the nests of Gamponotus
herculeanus (probably race ligniperdus and other varieties) near
Innsbruck, Tyrol.

L^LAPS L^vis, n. sp. (Plate XLIX. figs. 3-3 b.)

_$_
millim.

Length, about 11
Greatest breadth -72

Length of legs, 1 st pair, about . . 1 • 1

2

» „ 2nd „ „ . . 72
jj J, orcl ,, ,, . . '/A

„ „ -ilh „ „ . . 1-0

Colour lightish chestnut.

Teocturei\A\y chitinized, highly polished, entirely without markings.
Shape a long ellipse, almost parallel-sided ; slightly rounder

posteriorly than anteriorly ; much arched on the dorsal surface.

Mandibles of male (fig. 3 a).—The fixed arm of the chela has
a bifid or bidentate termination, but is not otherwise dentate.

Movable arm only slightly recurved at the distal end, and with a

single small tooth in addition to the terminal point ; it also has a

long, slender, slightly curvedj and undulated tri- or quadri-dentate

accessory ])iece, with a singular slightly knobbed end with a spike
directed backward ; it projects considerably beyond the principal

portion of the chela. Epistome (fig. 3 b) hyaline, indented at a very
obtuse angle at each side, and projecting in an obtuse angle, almost
a curve, in the centre, the whole edge serrated, the serrations

strongest just behind the points of the side angles. There are a

few extremely minute white hairs on the dorsal surface, so small as

to make it quite impossible to depict them in a drawing on the scale

of fig. 3.

Underside of female with anal plate small, spade-shaped
; genital

and ventral plates fused, the former with a rounded anterior edge,
not quite touching the sternal plate. Ventral plate not quite

touching the anal. Stigma between the third and fourth legs

;

peritreme slightly undulated. Legs in both sexes without apophyses.
All legs terminated by claws and long-shaped caruncles.

I am not able to give the measurements of the male. I only
found one specimen, which I unfortunately dissected before I found
out that it was the only example.

Hab. A few found in the nests of ground-ants (species not known)
near Innsbruck, Tyrol.
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L^LAPS MYRMOPHiLA, n. sp. (Plate XLIX. figs. 4-4 b.)

2 6

Length, about

Greatest breadth, about

Length of legs, 1st pair, about .

.

» 3j 2na ,, „ . .

,, ,, oi Q ,, ,,

4th

millim. millim.

•68 -66

52 -42

52 -50

46 -30

39 -31

62 -57

Colour lightish chestnut-brown.

Texture highly polished, entirely without markings.

Shape inversely oval, i. e. the larger end forward ; the anterior

margin projects very slightly above the rostrum, but this projection

is rounded. The hinder part of the body is much more attenuated

than the front part. The female is considerably wider in pro-

portion than the male, but still diminishes to a rounded point

behind. Dorsal surface considerably arched, particularly the an-

terior and central portions.

Mandibles of male (fig. 4 a) have the fixed arm of the chela

greatly curved near the end, which forms a strong tooth ; there is

anotlier large tooth close behind, and a much smaller one further

back ; the movable arm also ends in a strong curved tooth, just

opposite that of the fixed arm, and has one other strongish tooth.

Attached to the side of this arm is a large appendage, which is as

thick as the arm and projects beyond it ; it is of about equal breadth

until near the distal end, then it suddenly diminishes and has a very

small bifid termination. Epistome (fig. 4 h) almost five-sided, the

median side very short, with a small point at each end directed for-

ward ; the whole anterior portion of the epistome is edged with very

fine points or teeth. There are a few extremely fine and small

white hairs on the dorsal surface, too small to be depicted in a

drawing on the scale of the figure ; one pair, however, near the

posterior end are considerably larger, although still small.

The under surface of the female has the plates arranged in a

manner similar to that figured in Lcelaps cuneifer.

Legs in both sexes without apophyses ; all legs terminated by
claws and caruncles.

Hub. Found commonly in the nests of Afhtenogaster testaceo-

pitosa, Luc, near Ajaccio, in Corsica.

L/ELAPS EQuiTANs, u. sp. (Plate L. figs. 5-5 b.)

2
millim.

Length, about -62

Greatest breadth, about '50

Length of legs 1st pair, about. . '50

., 2nd „ „ .. -29

j» » 3ru „ ,) • • '31

„ 4th „ „ .. -38
jj

This species has more resemblance to Leelaps hilaris, Koch, than
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to any other with which I am acquainted ; it is decidedly different

from it. L. hilaris is a parasite of the Mouse.
Colour light yellow-brown or bay.

Texture fully chitinized, smooth, almost, but not really, polished.

The whole dorsal surface is covered with fine irregular reticulations,

which are much longer in the direction across the body than in that

from rostrum to posterior end ; their length in the former direction

aveiages about twelve, and in the latter about fifty to the millimetre.

No other markings.

Shape subdiscoidal, but not actually so. The dorsal plate pro-

jects slightly over the rostrum ; the greatest breadth is about an

eighth less than the greatest length ; the body is a trifle narrower

posteriorly than anteriorly, and has a slight tendency to a rounded

point posteriorly. The back is not strongly arched, the thickness in

a dorso-ventral direction being small ; it is, however, much greater

in the anterior than the posterior part of the body.

Mandibles of male.—I only found one adult male, and dissected

this specimen ; but the mandibles being very small and delicate, I

unfortunately broke them before I could see them clearly. Fig 5 h

is a representation of the broken organ, from which I conclude that,

when perfect, it would greatly resemble that of Lailaps vacua

(fig. 7 a).

The whole dorsal surface is set with long, rather thick and con-

spicuous hairs, placed at almost regular intervals, but not exactly in

rows. Ventral surface of female with ventral and genital plates

united, the latter rounded anteriorly. The ventral plate large,

almost touching the anal plate. Legs without apophyses, first pair

much the longest, all terminated by claws and caruncles. Fourth
pair set far forward, and in life usually held almost perpendicularly,

and thus concealed beneath the body.

Hah. Found commonly, but not abundantly, in the nests of

Tetramorium ctespitum, race meridionale, Emery, near Ajaccio in

Corsica, frequently riding on the heads of the i.\nts.

All those which I found, with the single exception above noticed,

were females. I never saw one with mature eggs in it, and from
this circumstance I doubted whether they were adult ; thev were,

however, larger than the male, which certainly was adult, and they
had the exterior genital opening well developed. I unfortunately

was not aware that the male was the only specimen when I dissected

it, and therefore I omitted to measure it.

L^LAPS FLEXTJOSA, n. sp. (Plate L. figs. 6-6 c.)

ruillim. millim.

Length, about -53 "40

Greatest breadth, about -.32 '24

Length of legs, 1 st pair, about.

.

-40 '33

„ 2nd „ „ .. -27 -24

„ 3rd „ „ .. -25 -26

» 4th „ „ .. -43 -39
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Colour light yellow-brown or bay.

Texture fully chitinized, except as mentioned below ; smootli but

not polished ; the whole of the dorsal plate is covered with very fine

irregular reticulations, which are slightly longer in a direction across

the body than in that from rostrum to posterior end ; in the former

direction they average about 35 to the millimetre. They are diffi-

cult to see. No other markings.

Shape almost elliptical, rather more pointed posteriorly than

anteriorly.

The chitinized dorsal plate does not cover the whole of the body,

but allows a considerable space of white flexible cuticle to be seen at

the hinder end ; this cuticle, if seen by a sufficient amplification, is

found to be finely striated in a transverse direction.

The mandibles of the male (figs. 6 «, b, c) are the remarkable

feature of the species ; the fixed arm of the chela is merely a very

minute straight spike ; the movable arm is a long, slender, round

horn, not toothed, but doubly undulated, curving downward and

across the body ; thus the two movable arms cross, and conse-

quently the mandibles cannot be retracted within the body, as those

of the Gamasidee usually can. The whole dorsal surface is set, at

nearly regular intervals, about 30 to the millimetre, with spine-

like hairs, which gradually increase in length from the anterior to

the posterior end of the body ; those at the rear are more than

twice as long as the anterior ones. Ventral surface of female as in

L. cuneifer. Legs without apophyses, all terminated by claws and

caruncles.

Hab. Found in the nests of Camponotus kerculeanus (probably

race ligniperdus), near Innsbruck, Tyrol, but rare.

The nearest ally of this species would seem to be the Stilochirus

rovennensis of Canestriui.

L^LAPS VACUA, n. sp. (Plate L. figs. 7-7 b.)

2 6
millim. miUim.

Length, about '53 "49

Greatest breadth, about '31 "29

Length of legs, 1st pair, about. . '44 '41

» 2nd „ „ . . -32 -34

„ 3rd „ „ .. -29 -30

„ 4th „ „ .. -44 -41

Colour light yellow-brown or bay.

Texture fully chitinized, smooth but not polished, divided into

small, mostly almost hexagonal reticulations ; no other markings.

Shape rather shield-shape, sharply cut in front of shoulder, which

is the broadest place ; the width of the body diminishing towards

the posterior end, particularly in the male. Dorsal surface con-

siderably arched.

Mandibles short, those of male (fig. 7 a) have the fixed arm of

the chela nearly straight for three quarters of its length, then sud-

denly bent downward so as to form a very large, straight, terminal
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tooth. There is a single small tooth just behind this. Movable
arm nearly straight on the inner edge, with a large, strongly-curved,

terminal tooth, and a smaller recurved one a short distance behind
it. This arm hiis a long, slender, round, and undulated accessory
piece on its outer side, which projects considerably beyond the rest

of the chela. Epistome (fig. 7 b) rounded, serrated with small
teeth. The dorsal surface is set with smallish, spine-like hairs,

at almost regular intervals (about 2.5 to the millimetre).

The under surface of the female has the plates arranged similarly

to those of Lalaps cuneifer. The legs are sharply bent at the

femora, which makes the measurements of them rather imperfect,

they are also much curved ; the second and fourth pairs are

considerably thicker than the first and third, especially in the male.
The tarsi of these legs in the male end in a curious human-foot-like
turn, most marked in the fourth leg. The femora of these two
legs have two somewhat wedge-shaped hairs on their outer side, the

other hairs are mostly fine spines. No apophyses to any leg ; all

legs terminated by claws and caruncles.

Hah. Found in the nests of Camponotus herculeanus (probably
race lignijierdus), near Innsbruck, Tyrol. Rather common.

L^LAPS ACUTA, n. sp. (Plate L. figs. 8-8 b.)

millim. millim.

Length, about -J

I

'SG

Greatest breadth, about -46 '32

Length of legs, 1st pair, about. . '62 -52

„ -'nd „ „ .

.

-42 -36

., 3rd „ „ .. -40 -37

» „ 4th „ „ .. -70 -61

Colour lightish chestnut.

Texttire fully chitinized, highly poUshed. With a highish power
and a strong light it is seen that the dorsal surface is marked out
by very fine lines into irregular, mostly hexagonal or pentagonal,
divisions averaging about 25 to the millimetre across the body, and
about 50 to the millimetre in an antero-posterior direction. No
other markings.

Shape rather narrow anteriorly, more truncated or rounded pos-
teriorly ; the sides markedly curved, widest a httle in front of the
hiiddle. Moderately arched on the dorsal surface.

Mandibles of the male (fig. 8 a) very singular ; fixed arm of the
chela of the ordinary type, rather straight, with a short, sharp, re-

curved termination, two other teeth not large. The movable arm
is much the larger, nearly twice as long as the fixed arm, and much
broader ; it has a large and a small tooth, near together, about the
middle, and a long and sharp upwardly curved end ; what appears to

be a small channel or duct runs almost its whole length in the inte-
rior. No accessory piece. Epistome (fig. 86) rounded, dentate, the
middle teeth considerably the longest.

' The dorsal surface is set
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with regularly spaced fine hairs, about "07 mm. long; and about
•03 mm. apart (transversely). Ventral plates as in L. lavis. Legs
without apophyses, and all terminated by claws and caruncles. The
femora with one or two small spines, the other joints with a few

fine hairs.

Hab. Not uncommon in the nests of Camponotus herculeanus

(probably race ligniperdus) near Innsbruck, Tyrol.

EXPLANATION OP THE PLATES.

Plate XLIX.

Fig. 1. TJropoda coccinea 5, dorsal aspect, x65, see p. 646.

1 a. „ „ 5 > ventral aspect, X 65.

1 &. „ „ cj', mandible, X 650.

\c. „ „ epistome, X300.
1 d. „ „ epipbaryux, x 300.

1 e. „ „ palpus, side view, X 220.

1/. ,, „ liypostonie, X300.
2. Lmlaps cuneifer $ , dorsal aspect, X 55, see p. 647.

2 a. „ „ $ , ventral aspect, X 30.

2 6. „ „ c? , mandible, X 250.

.2 c. „ „ 2 , epistome, X 170.

'Id. „ ,, end of tarsus, 1st leg, Xl20.
2 e. „ „ claw and caruncle, X 350.

2/. „ „ two of the wedge-shaped hairs from the dorsal

surface, x350.
3. Lcslaps Icevis J, dorsal aspect, x35, see p. 648.

3 a. „ „ 6 , mandible, x 175.

3 b, „ ,, epistome, X 120.

4. Lcelaps myrraophila ^ , dorsal aspect, x55, see p. 649.

4 a. „ „ c? , mandible, X 190.

4 6. „ „ epistome, x220.

Plate L.

5. LcBlwps equitans 9 , dorsal aspect, X 50, see p. 649.

5 a. „ „ 5 ) ventral aspect, X 50.

56. „ ,, j',part of mandible (broken, see descriptions),

X750.
6. L(Blaps flexiMsa 5, dorsal aspect, x75, see p. 650.

6 a. ,, ,, cjjthe two mandibles and ^al^im situ, seen from
above, x300.

66. „ ,, cJ, one of the mandibles seen from the side, x300.
6c. „ „ same mandible from below, X 300.

7. Lcelaps vacua S , dorsal aspect, x75, see p. 651.

7a. „ „ cJ, mandible, X 700.

7 6. ,, „ epistome, x350.
8. Lmlaps acuta 2 , dorsal aspect, xl:5, see p. 652.

8 a. „ „ cJ , mandible, x 500.

8 6. ,, „ epistome, x220.



654 MR. BARTLETT ON THE BORNEAN RHINOCEROS. [DcC. 1,

4. Notes on the Bornean Rhinoceros. By Edward Bartlett,

Naturalist to the Government of Sarawak.

[Received October 29, 1891.]

Four heads and three horns of the Rhinoceros of Borneo are in

the Museum at Kuching, Sarawak, of which I send the following

details and photographs :

—

1. Head with the skin still on it.

Length of head, from front of nose to centre of coronal ridge of

skin, 19|- inches ; across forehead to corner of eyes 7| inches ; tip

of Upper lip to corner of mouth 6^ inches ; front horn 4^ inches
;

hind horn 2 inches long. (No. 1 in the photograph.)

2. Head partly covered with skin. Horn 5 inches long ; the

hind one is merely a round knob. The skull is of about the same size

as the first. (No. 2 in the photograph.)

3. Skull only : measures 20 inches from the tip of the nasal bones

to the coronal ridge ; forehead from eye to eye 5f inches ; lower

jaw 16^ inches. (No. 3 in the photograph.)

4. Skull only: from nasal bone to coronal ridge 20j inches ; fore-

head between the orbits Gg inches; lower jaw 17 inches. (This

skull is not figured in the photograph.)

Horns of Rhinoceros sumatrensis, uo. 5. (From a photograph.)

5. Two horns on skin of the upper part of the head. Front horn

19| inches; the second horn is well developed. The base of the

front one is 16 inches in circumference. (No. 4 in the photograph.)

6. Single horn 11 inches; circumference of base 11^ inches.

(No. 5 in the photograph.)

7. Single horn 6 inches ; circumference about 9 inches. (No. 6

in the photograph.)
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Skull No. 3 resembles in every respect one which is in the pos-
session of my father (Mr. A. D. Bartlett), which I remember per-

fectly well, although without particulars. My memory tells me that

my father's specimen appeared as though it had been burnt over a

fire, exactly like Nos. 3 and 4 above mentioned. The Dyaks roast

these animals for food.

The specimen No. 5 in the photograph is similar to the one in my
father's possession. The prominence for the second horn is scarcely

visible, hence the doubt formerly expressed respecting its belonging

to a single- or a two-horned Rhinoceros.

The above-mentioned skulls and horns came from the jungle

regions of the upper Rajah River, inhabited by the Kyans, a

dangerous race of people, very distinct fron the Dyaks. These
Kyans procure the horns for barter, for which they receive a high

price from the Chinese, who import them to China for medicine.

The horns are ground into powder for some diseases, while others

are cut into minute fragments to carry about the person.

The general appearance of this animal (judging from the two
heads with skin attached) is similar to that of the Sumatran species

{Rhinoceros sumatrensisy . It is perfectly black, covered with short

black bristles ; the ears are short and covered with short black

hair without fringe (unlike R. lasiotis).

The Rhinoceros is becoming extremely rare in the Province of

Sarawak, on account of the value set upon the horns, but in Central

and North Borneo in the very old jungle it is more plentiful. I

have heard that two species exist ; but this, I think, is doubtful.

5, Notes on the Lemming [Myodes lemmus).

By T. T. SoMERviLLE, of Oppegarde, Christiania^

[Receiyed August 10, 1891.]

Very little appears to be authentically known of the exact habitat

of the Lemmings, and they seem scarcely ever to be observed except

upon the occasion of their great migrations. Their home is pro-

bably confined to the great table-lands, at an altitude of 3000 feet

or more, on the mountains of Central Norway, and further north on

the ranges between Norway and Sweden. Indeed ancient writers

asserted that the sudden appearance of Lemmings was due to their

being showered from the clouds, and even to this day there are

many worthy peasants who are at a loss for any other explanation.

Certain it is that for indefinite periods, of from four or five up to,

perhaps, twenty years, the Lemming is never seen in the inhabited

parts of the country, and then suddenly appears in countless hordes

1 Cf. Flower, P. Z. S. 1880, p. 69.
^ [Along with the present communication we received from Mr. Somerville

seven living examples of the Lemming for the Menagerie. Of these two are

still living; the other five died on the follovring dates:—(1) Aug. 20, 1891,

(2) Aug. 31, 1891. (3) Oct. 19, 1891. (4) Nov. 7, 1891. (5) Nov. 27, 1891.

—P. L. S.]

Proc. Zool. See— 1891, No. XLIV. 44
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over whole provinces. Usually the mountain-pastures and high-

lying farms are the first to suffer, and it is positively asserted that

the crops on such farms have been entirely eaten off, and that even

in the more generally cultivated valleys the loss to the farmers is

frequently very serious.

The numbers that take part in these migrations have been

estimated at many millions, and there are most extraordinary stories

told to show how, on these occasions, the Lemming-host goes

straight forward, climbing over or burrowing under every obstacle

and never diverging from its course. How far these stories are

reliable we will not venture to consider, but it is quite certain that

the Lemmings unhesitatingly attempt to cross streams too rapid and

lakes too wide for them to swim across, and that they tumble into

holes, wells, and brooks, the sides of which are too steep for them

to scramble out of again, so that, frequently, people are at a loss to

obtain water that is not polluted by their bodies. Doubtless this

accounts for an epidemic, popularly termed " Lemming fever," that

is said to prevail after the migration and which is described as

resembling ordinary typhoid.

The Lemmings never return from their exodus. Those that

reach the coast alive are said to swim straight away to sea ; and this

may be the case on the west coast, towai ds which, naturally enough

from the geographical formation of the country, the majority direct

their march. On the coast-line between Christiania and the

southernmost point the Lemmings are certainly not always so pre-

ci|)itate, but, occasionally at least, spend weeks or months before

taking to the water or being cut off by battle or disease. When
they do begin to disappear, it is not many days before they are no

longer to be met with alive, while the number of dead bodies to be

seen everywhere, both on land and along the shores of lakes, rivers,

and fjords, proves that they have not " melted into thin air," in

whatever manner they may have come into the country'.

Personally we can date our acquaintance with the Norwegian

Lemmings hack to the autumn of 1872, when we were grouse-

shooting on the mountains around the celebrated Ejukan Foss in

Telemarken. Upon that occasion we captured a number and

succeeded in finding four that lived harmoniously together, and

which became very tame during the two or three weeks we had

them. We thought of presenting them to this Society, but they

were unfortunately drowned on our passage down the lake Tinso.

In 18/6 we found, on getting to Norway in tl.e month of April,

that the whole coast, at all events from the Christiania fjord to

Christiansand, swarmed with Lemmings that had descended during

the previous autumn. One gentleman told us that in the town of

Arendal, the first thing to be done every morning was to collect the

bodies of Lemmings in the streets and in the courtyards of the houses

that had been killed by cats during the night. In the courtyard of

his own dwelling he had counted up to tweuty-seven dead Lemmings
one morning.

We found the same state of things further noith. Under almost
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every juniper bush and under every suitable rock or big stone were
the signs of the Lemmings which had their burrows beneath, and
even the towns were full of them. We had no difficulty in

catching about a dozen, of which we placed three or four in each of

as many empty bird-cages. Next morning all or almost all were
dead. Many or most had wounds in the throat. We repeated our

attempts to preserve some, but they either died or were killed by
each other. We were told that, at this season especially, these

animals fought desperately, and that the usual result of each

combat was the death of both parties. This appeared to be true.

Moreover, we were assured that the new grass, with which we
supplied our captives, invariably caused the death of all the

Lemmings. This belief we have subsequently heard expressed

most firmly in every part of the country, and there really seems to

be some good reason for it. Li the case in question the snow was
disappearing fast, the new grass was beginning to shoot up, and in

a very short time not a living Lemming remained anywhere. It

seems that the Lemmings when they reach the coast frequently

spend the winter there, but when the spring sets in they all die.

Professor Collett, of the Christiania University, cannot accept the

theory of the new grass causing the death of the Lemmings, but

asserts that this is due to a disease such as always appears when
animals multiply to an abnormal extent and which he cannot believe

is caused in any way by the grass.

In 1887 we again came across some Lemmings on the mountain-

plateau beyond the Rjukan Foss, and we secured a couple. These,

however, escaped when we were on our way home, by gnawing
through the box in which they were placed, and we were unable to

get others.

Towards the end of June this year we found Lemmings in great

force on the mountains around the " Gausdal Sanatorium," ahydro-
jiathic establishment situated about 2500 feet above the sea within a

day's journey from Christiania. We were informed that a few weeks
earlier there had been hundreds for every one remaining ; and this was

easy to believe, for the number of dead bodies was in many places very

great. There were, however, still so many that it was scarcely

possible to walk for an hour without seeing several.

On the 13th of July we secured a Lemming which, although

apparently not full-grown, seemed likely to have little ones. She
was from the first unusually docile, and appeared much satisfied

with the arrangements made for her. We had thoroughly scraped

and washed a cigar-box, lightly filled it with moss, made an entrance-

hole and a couple of ventilators, and fastened down the lid ; this

we placed in her box while a more elaborate dwelling was being

prepared. Next day, 14th July, when about to transfer the Lem-
ming to the new box, we found that she had given birth to six little

ones. These were naked, pink, blind, and very ugly little wretches

with huge heads. The moss in the cigar-box had been formed into

a sort of round nest, and a quantity of paper, torn to fine shreds,

formed the lining, in the centre of which were the young. That day
44*
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and the next the mother was scarcely ever in the cigar-box, and we
feared that she had deserted the nest, but on looking in on tlie third

day the little ones were seen to be alive. We had the pleasure

next day of examining one of the little ones that had come out of

the cigar-box ; it was quite blind and unable to walk, it could only

scratch and kick and roll over, and it was still quite naked but

that a sort of silky shade was doubtless the commencement of a

coat. Still the little animal more resembled in texture a good
fat caterpillar than a fur-bearing mammal. We noticed now dis-

tinctly how the skin was stained black precisely where the black

markings would appear, and the ears, legs, and tail appeared to have

made most progress since our former hasty glances. The mother
let it remain for some time, when she took it in her mouth and
carried it in. After that it frequently happened that one or two

rolled out or were dragged out attached to the teat, and the mother

always took them in again before very long. On the 21st July

—

the eighth day—the silky coats of the little ones began really to show
nicely in their proper colours. They were still quite blind and
were become exceedingly thin, long, and leggy ; they began to run

out and in a day or two later, and from the 24th July, the eleventh

day of their age, would run about—still blind—in, over, and under

the moss in the two apartments of their box, in one of which the

cigar-box, occupying about a third of the compartment, formed

their sleeping-chamber. Two days later (26th July) their eyes

began to open a very little, and next day were fully open ; they were
now about the size of a common mouse, and they began to nibble at

the moss and other eatables.

On the 29th July the mother died. We hope her six little ones

are now able to do without her.

We should have mentioned that we had obtained, besides those

specified as having escaped or died, four two-thirds grown Lem-
miugs, three half-grown, and one enormous old female, the very largest

we have seen, and which on the night of the 22nd July brought forth

nine little ones. This interesting creature is most extraordinarily

docile, allows our children to handle both herself and young, and does

not even seem to object to the three half-grown Lemmings entering

her box and her nest. These half-grown Lemmings we took one
day from their nest ; there were five, but the other two escaped.

In the innnediate neighbourhood was another nest in which were
five young ones, but when we left Gausdal Sanatorium these were
still too young to take.

We left Gausdal Sanatorium on the 23rd July with our nine

Lemmings aud fifteen young ones ; these were carefully conveyed to

Christiania, and some of them were subsequently forwarded to the

Societv.
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LIST OE ADDITIONS TO THE SOCIETY'S MENAGERIE

DURING THE YEAE

1891.

Jan. 6. 1 Peregrine Falcon {Falco peregrinus). Presented by A. C.
lonidea, Esq.

7. 2 Virginian Foxes (Canis virginiantts). Received in Exchange.
8. 1 Humboldt's Lagothrix {Lagothriv humboldti), c? . Pm'cliased.

9. 1 Starred Tortoise {Testudo dellata). Presented by W. J. Bos-
worth, Esq.

2 Toque Monkeys {Macacus pileatus), 2 $ . Presented by W.
J. Bosworth, Esq.

12. 2 Large Hill-Mynahs (Gracicla religiosa). Deposited.
14. 1 Ring-tailed Coati {Nasua rufa), § . Presented by E. Hop-

kinson, Esq.
16. 1 Red Lory {Eos rubra). Purchased.
19. 1 Ring-tailed Coati (Nasua rufa), cj . Presented by Cyril

Smith, Esq.
20. 1 Rhesus Monkey (Macacus rhesus), 2 . Deposited.

22. 2 Hawfinches (C'occothratcstes vulgaris), 2 J. Presented by J.

Newton Hayley, Esq.
2 Blood-breasted Pigeons (Phlogosnas a-uentata). Presented

by Wilfrid G. Marshall, Esq.
1 Chinese Turtle-Dove (Turtur chinensis). Presented by Wil-

frid G. Marshall, Esq.
1 Yellow-crowned Penguin (Eudyptes antipodum). From

Stewart's Island, New Zealand. Presented by Sir Henry
W. Peek, Bart., F.Z.S. See P. Z. S. 1891, p. 121.

25, 1 Macaque Monkev (Macacus cynomolyus), cf. Presented by
Count Povoleri; F.Z.S.

4 Restless Cavies {Cavia porcellus). Presented by Count Povo-
leri, F.Z.S.

26. 1 Variegated Sheldrake (Tadorna variegata), J . Received in

Exchange.
1 Red-necked Grebe {Podieeps griseigena). Presented by Thos.

Hardcastle, Esq.
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Jan. 27. 1 Black-headed Lemur {Lemur hrunneus), (S . Deposited.
1 American Bison (Binon americanus), ^ . Born in the Mena^

gerie.

2 Japanese Pheasants (PJiasi'anus versicolor), cJ 5 . Presented
by E. Wormald, Esq., F.Z.S.

28. 1 Triton Cockatoo {Cacatua triton). Deposited.

1 Mihie-Edwards's Porphyrio (Porphyrio edwarchi). Purchased.
1 Grey-headed Porphyrio {Porphyrio poliocephalus). Pur-

chased.

30. 1 Indian Python {Python molurus). Received in Exchangre.
40 River Lampreys {Petromyzon Jluviatil/s). Presented by Mr.

Tlios. F. Burrows.
3L 2 Passerine Owls {Glaucidiwn passerinuni). Presented by St.

John Northcote, Esq.

Feb. 4. 2 Common Peafowls {Pavo cristata), 2 . Presented by Rich.
Hunter, Esq.

5. 1 Malbrouck Monkey ( Cercopithecus cynosurus), (S . Presented
by J. P. Heseltiiie, Esq., F.Z.S.

1 Malbrouck Monkey (Cej-copitkeais cynosurus), $ . Presented
by Mrs. Xewton.

2 Globose Curassows {Crax glohicera), S 2- Deposited.
1 Daubenton's Curassow {Crax daiibentoni), S • Deposited.
2 Mexican Guans {Penelope purpurascens). Deposited.

10. 6 Xight-Herous {Kycticorax grueus). Presented by Mr. A. A.
van Bemmelen, C.M.Z.S.

11. 1 Spotted Eagle Owl {Bubo maculosus). Presented by Julius
AVilson, Esq.

2 Yellow-throated Rock-Sparrows {Petrmia pitronella). De-
posited.

13. 1 Red Deer {Cervus elaphus), 9 Presented bv C. J. H. Tower,
Esq., F.Z.S.

14. 1 Redwing {Turclus iliacus). Presented by Mrs. J. B. Capper.
7 Knots {Tringa canutus). Purchased.
2 Bar-tailed Godwits {Limosa lapponica). Purchased.

16. 1 Scaup {Fiiligula marila), (S . Purchased.
1 Curlew {Kuinenitis arqiiata). Purcha.sed.

17. 2 Bui-bots {Lota vulgaris). Presented by Mr. T. F. Burrows.
18. 1 Jack Snipe {Gallinago galliymla). Presented by "W. H. St.

Quintin, Esq., F.Z.S.

1 Common Buzzard (Buteo vulgaris). Presented by W. H. St.

Quintin, Esq., F.Z.S.

1 Macaque Monkey {Macacus cynomolgus), 2 • Presented by
Henry Williams, Esq.

19. 1 Gieen 'Monkey {Cercopithecus callitrichns), cJ. Presented by
A. Mann, Esq.

1 Grey Ichneumon {Hetpestes griseus), J. Presented by J.

Seymour Bartlett, Esq.
21. 1 Little Grebe {Tachybaptes Jluviatilis). Presented by Miss E.

Bartlett.

23. 1 New-Zealand Parrakeet {Cyanorhamjihus novcc-zealandia).
Received in Exchange.

24. 2 Wonga-Wonga Pigeons {Leucosarcia picata), (J 2 • Received
in Exchange.

2.?. 1 Gayal {Bibos frontalis), $ . Born in the Menagerie.
1 Long-tailed Weaver-bird (C%«-rt^)ri9^?ie). Deposited.
2 Chinese White-eyes {Zosterops simplex). Deposited.
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Feb. 26. 2 Upland Geese {Bemicla magellanica dispar), S ? • Pur-
chased.

27. 2 Upland Geese {Beiiiicla magellanica), cS 2 . Purchased.
1 Hening-Gull [Larus argentatus). Presented by the Rev. C.

A. Berry.

28. 1 Wapiti Deer
(
Cervm canademis), S Deposited.

1 Red-throated Diver [Colytnbus septentrionalis). Presented by
E. J. Gale, Esq.

6 Grayling (Thgmallus vtdgaris). Presented by Howard L.

Cooper, Esq.

6 Grayling {Thgmallus vidgaris). Presented by — Jukes, Esq.

Mar. 3. 2 Red-beaked Weaver-birds (Q«/e/eas«w5'UjmVos^/-2s). Presented

by Mrs. Hastings.

1 West-African Python (PgtJion sebce). Deposited.

4. 2 North-American Turkeys (Meleagris gallopnvo), (5 $ . Pur-
chased.

6 Shore-Larks (Ofocorgs alpestris). Purchased.

6. 1 Snow-Leopard [Felis imcia). From Bhootan. Purchased.

See P. Z. S. 1891, p. 212.

1 Serval {Felis serval), $ . Presented by D. Wilson, Esq.

1 White Frog {liana temporaria, var.). Presented by W.
Hanuaford, Esq.

7. 1 Collared Peccary {Dicofgles tajagu), $ . Purchased.

1 Yellow-footed Rock-Kangaroo {Petrogale xanthopus), S-
Born in the Menagerie.

1 Rhesus Monkey {Macacus rhesus), cJ. Deposited.

9. 1 Passerine Parrakeet {Psittacula passerina). Presented by
Miss Edith Blanche Burrell.

1 Bennett's Wallaby {Habnaturus bennetti), $ . Deposited.

10. 1 Magnari Stork {Dissura maguari). Purchased.

1 Brazilian Teal ( Querqiiedula brasiliensis), c? • Purchased.

12. 1 Striped Hyrena (Hyana striata), S • Purchased.

1 Indian Muntjac {Cervidus muntjac), $. Born in the Mena-
gerie.

1 Indian White Crane {Grus leucogeranos). Deposited.

13. 1
'Ma.xk\iooy: {Capra megaceros), S • Received in exchange from
the Zoological Gardens, Calcutta.

16. 1 Small-clawed Otter {Lutra kptonyx). Purchased. See

P. Z. S. 1891, p. 212.

6 Amherst Pheasants
(
Thaumalea amherstim), 6 c? • Purchased.

17. 1 Common Otter {Lutra vulgaris). Presented by G. C. Ed-
wardes-Ker, Esq.

1 Common Rhea {Rhea ammcana). Presented by Mrs,

Hatfield.

2 Leopard Tortoises {Testudo pardalis). From the Cape
Colony. Presented by the Rev. G. H. R. Fisk, C.M.Z.S.

6 Angnlated Tortoises (Chersina anqidata). From the Cape
Colony. Presented by the Rev. G. H. R. Fisk, C.M.Z.S.

1 Tuberculated Tortoise {Homopus femoralis). From the Cape
Colony. Presented by the Rev." G. H. R. Fisk, C.M.Z.S.

4 Areolated Tortoises {Homopus areolatus). From the Cape
Colony. Presented by the Rev. G. H. R. Fisk, C.M.Z.S.

1 Hygian Snake {Elaps hyc/ice). From the Cape Colony. Pre-

sented by the Rev. G. H. R. Fisk, C.M.Z.S.

4 Smooth Clawed-Frogs {Xenopus Imvis). From the Cape
Colony. Presented by the Rev. G. H. R. Fisk, C.M.Z.S.
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Mar, 17. 1 Square-marked Toad (Bufo regularis). From the Cape
Colony. Presented by the Rev. G. H. R. Fisk, C.M.Z.S.

18. 1 Lhuys's Impevau Pheasant {LophopJionis Ihui/si), ^ . Pur-
chased. From Szechuen, China. See P. Z. S. 1891, p. 212.

19. 1 Ruddy Sheldrake {Tudornacusarca), '^. Purchased.
20; 1 Brazilian Caracara {Poli/borus brasiliensis). Presented by

J. D. Spooner, Esq.
21. 2 White-throated Capuchins (Cebiis ht/poleucos), 2cJ. Pur-

chased.

1 Coquerel's Lemur ( Cheiroffaleus eoquereli), J. Purchased.
1 Collared Peccary (Dicofi/les taja<pC), cS . Purchased.
2 Griffon Vultm-es (Gypsfulvus). Purchased.

1 Green-cheeked Amazon {Chrysotis viridigenalis). Presented
by Miss Julia Crooke.

23. 1 Purple-faced Monkey {Semnopithecus leucopry7mms) . Pre-
sented by Mrs. Sutton Sams.

1 Black-headed Lemur (Lemur brunneus). Born in the Mena-
gerie.

24. 1 Sooty Mano^abey {Cercocebus fuUginosus) , ^ . Presented by
Miss Kathleen Hill.

1 India Civet ( Vwej-ricula malaccensis). Presented by Col. A.
Bloomfield.

2 Malabar Squirrels {Sciurus maximus). Presented by Col. A.
Bloomfield.

1 Laughing Kingfisher (Dacelo gigaiitea). Presented by Chas.
C. Barton, Esq.

26. 5 Summer Ducks {jE.v sponsa), 5 $ . Purchased.
4 Gadwalls (C/ioidehis7>ms streperus), 2 (5', 2 $. Purchased.

28. 1 Two-spotted Paradoxure (Nandinia binotata). Presented by
Dr. J. Galbrailh "Westlake.

30. 2 Violaceous Plantain Cutters (Mitsophagaviolacea). Purchased.
1 Carpet-Snake (Moi-elia variegata). Purchased.

31. 1 Arctic Fox (Canis lagopus), $ . Presented by H. Sacheverel
Bateman, Esq.

April 1. 1 Rhesus Monkey (Macaais rhesus), cJ. Deposited.

3. 1 SquiiTel-like Phalauger {BeUdeus sciureus), (^ . Presented by
Mrs. Fitz-Gerald.

1 Vulpine Phalauger {Phalangista vidpina), §. Born in the
Menagerie.

1 Collared Fruit-Bat [Cynonycteris collaris). Born in the
Menagerie.

4 Cape Ccilies (Coitus capensis). Purchased.

1 Lacertine Snake (Coelopeltis lacertina). Presented by J. C.
Warburg, Esq.

4. 1 Common Wolf
( Canis lupus), J . Deposited.

6. 1 Spiny-tailed Mastigure(?7ro?nasf2j:«crtmt/i2WMn«). Presented
by Mr. W. Williams.

3 Puff-Adders {Vipera an'etatis). From the Cape Colony.
Presented by the Rev. G. H. R. Fisk, C.M.Z.S.

3 Eg^-ptian Cobras (A'rt/a/(fye). From the Cape Colony. Pre-
sented by the Rev. G. H. R. Fisk, C.M.Z.S.

7. 3 Partridge Bronze-wing Pigeons (Geopthaps scri^ita). Pur-
chased.

3 Maned Geese (Bei-niclajubata). Purchased.
1 Tuatera Lizard (S^henodon punctatus). Presented by Thos.

E. Phillips, Esq.
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April 7. 1 Red-spotted Lizard {Ereniias rubro-punctatus). Presented
by Dr. Drewell.

1 Brush BroDze-wing Pigeon (Phaps elegam). Purchased.
2 Scorpions {Scorpio, sp. inc.). Presented by Sidney H. Carver,

Esq.

8. 2 Chipping Squirrels {Tamias striatus). Presented by Mr. A.
^'

. Jutson.
•2 Indian Pied Ilornbills (Antkracoceros malaharicm). Pur-

chased.

10. 1 Brown Milvago {Milvago chimango). Presented by J. Mand,
Esq.

13. 2 Suiicates (Suricata tetradaetyla). Presented by J. W. Munt,
Esq.

14. 2 Azara's Opos-sums (Dtdelphys azarce), (S 2 . Presented by
Edward C. Hawes, Esq.

15. 1 Lesser Orang (Shnia morio), J. Presented by Commander
Ernest Rason, R.N. From Sarawak, Borneo. See P. Z. S.
1891, p. 301.

1 Lion {Fells leo), 2 Purchased.
16. 1 Grey Parrot {Psittacus erithacus). Deposited.
17. 1 Nylghaie {Boselaphus traijocamelm), cJ . Purchased.
20. 1 Sooty Mangabey {Cercocebus fuliginosus), (^ . Presented by

F. J. Bennett, Esq.
1 Egyptian Cat {Felis chaus). Purchased.
2 Mace's Sea-Eagles {Ualiaetus leuconjphus). Purchased.
1 Common Night- Heron {Kgcticorax griseu$). Purchased.
1 Great-billed Tern {Phaethusa magnirostris). Purchased

See P. Z. S. 1891, p. 301.
21. \ XzKTa.'a Agowti {Dasyprocta azarce), (S . Purchased.
22. 1 Vulpine Phalanger {Phulangista vulpina), S- Born in the

Menagerie.
23. 1 Brown Howler {Mycetes fuscus), c?. Presented by E. Lux-

more Marshall, Esq.

2 Wild Swine {Sus scrofa, jr.). Presented hv Alex. Williams,
Esq.

1 Black-footed Penguin {Spheniscus derner-nis). Presented by
H. B. Bingham, Esq., F.Z.S.

1 Rock-hopper Penguin {Eudyptes chrysocome). Presented bv
H. B. Bingham, Esq., F.Z.S.

24. 3 Ring-necked Pan-akeets {Palceorm's torquatm), 1 (S , 2 J

.

Presented by Miss E. Ogilvie.

25. 1 Common Fox {Canis vulpes). Deposited.
2 White Pelicans {Pelecanus onocrotalus). Presented by Miss

Dolly Bason.
1 Common Barn-Owl {Striv Jlammea). Presented by H.

Bendelack Hewetson, Esq.
1 Defenceless Lizard {Agama inermis). Presented by Gerald

Graham-Clarke, Esq.
27. 2 Rooks {Corvus frugilegus). Purchased.
28. 1 Rhesus Monkey {Macacus rhesm), §. Presented hy IVIrs.

Emily Palmer.

2 Tasmanian Wolves {Thylacinus cynocephalus)
, ^ $ . Received

in exchange.

3 Ursine Dasyures (Dasyurus ursinus), 1 ^J , 2 § . Purchased.
4 Australian Wild I3ucks {Anas supereiliosus), 2 c?, 2 ^ . Pur-

chased.

2 Brush-Tui'keys {Talegalla lathami), J $. Purchased.
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April 29. 1 Common Viper ( Vipera herus). Presented by R. M. J. Teil,

Esq.

1 European Tree-Frog (Ilyla arborea). Presented by —
Barclay, Esq.

30. 1 Black Lemur (Lemur macaco). Born in tlie Menagerie.

2 Persian Gazelles
(
Gazella suhyutturosa), S $ • Born in the

Menagerie.
2 Herring-Gulls (Lariis argentatus). Presented by Mrs. Atten-

borough.

1 Pine-Grosbeak (Pinicola emicleator), S- Presented by W.
H. St. Quintin, Esq.

May 1. 1 Bennett's Wallaby (Ilalmaturus bennetti), (S Deposited.

2. 1 Sky-Lark (Alnuda arvensis). Presented by B. Michael

Smith, Esq., F.Z.S.

1 Shore-Lark {Otocorys alpestris). Presented by B. Michael

Smith, Esq., F.Z.S.

1 Goldfinch {Ciirchielis eleyans). Presented by B. Michael
Smith, Esq., F.Z.S.

2 Diamond Snakes {Morelia spilotes). Deposited.

2 Brazilian Caracaras {Pob/horus brasiliensis). Presented by
F. E. Cobb, Esq., C.M.Z.S. From Tierra del Fuego.

1 Turkey Buzzard {CatJiartes aura). From the Falkland

I.slands. Presented by F. E. Cobb, Esq., C.M.Z.S.

5. 1 Pig-tailed Monkey (^Macacu.i nemestrinug), $ . Presented by
E. Powell, Esq.

2 Cheer Pheasants (Phasianus ivallicki), S $ • Purchased.

6. 12 Common Teal {Querquedula crecca), 4(5, 8$. Purchased.

1 Viscacha (Lagostomus trichodactglus). Born in the Mena-
gerie.

8. 2 Brown Capuchins (Cebus fatuellus?), 2(5. Presented by
James Meldrum, Esq.

1 Ocelot {Felis par(Talis). Presented by James Meldnmi, Esq.

\Ooy\>\x (MyojJotamns coypus), S • Presented by James Mel-
drum, Esq.

2 Ring-tailed Coatis {Nasva rufa), 5 . Presented by James
Meldrum, Esq.

2 Cayenne Lapwings ( Vanellus cayennensis). Presented by
James Meldrum, Esq.

7 Burrowing Owls {Speotyto cunicularia) . Presented by James
Meldrum, Esq.

1 Common Hare {Zepus europcBus). Presented by Mr. H. J.

Bowes.
1 Red Kangaroo (Man-opus rufus), S • Born in the Menagerie.

9. 3 Pintail (Dajila acuta), 2 c? , 1 $ . Presented by G. F. Mathews,
Esq., R.N., F.Z.S.

1 Mandarin Duck (jEx gakriculata), $ . Presented by G. F.
Mathews, Esq., R.N., F.Z.S.

1 Common Boa {Boa constrictor). Presented by the Demerara
Museum.

12. 2 Swiuhoe's Plieasants (Enplocamns sivinhoii), S $ . Purchased.
2 Japanese Pheasants (Phasianus versicolor), 2$. Purchased.

2 Amherst Pheasants (T/iavn>alea amherstice), 2$ . Purchased.

2 Brent Geese (Be)-nicla brmta). Presented by Mrs. Atkinson.

1 Pintail (Dajila acuta), S • Presented by Mrs. Atkinson.

2 Wigeon (Mareca peiielojie), Jj. Presented by Mrs. At-
kinson.
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May 12. 1 Common Sheldrake {Tadorna vulpanscr), $ . Presented by
Mrs. Atkinson.

2 Golden Teuch {Tinea vulgaris, var.). Presented by Mrs. At-
kinson.

9 Golden Carp (Carassius auratus). Presented by Mrs. Atkin-
son.

1 European Tree-Frog (Ilyla arborea). Presented by Miss
Wright.

13. 1 Crested Porcupine {Hystrix cristata). Deposited.
14. 2 Indian Desert-Foxes {Cania leucopus). Born in the Mena-

gerie.

1 Tibetan Crossoptilon
( Crossoptilon tihetanmn), $ . Purchased.

From Szecluien, China.

1 Black-necked Stilt Pluver {Himantopus nigricollis). Pur-
chased.

1 Cayenne Lapwing {Vanellus cayennensis). Purchased.
1 Wild Swine {Sus sorofa), $ . Eeceived in Exchange. From

Persia.

1.5. 8 European Tree-Frogs (Hyla arborea). Presented by Clifford
D. Fothergili, Esq.

1 Striped Hytena {Hycena striata); J . From Karachi. Pre-
sented by B. T. Flinch, Esq., C M.Z.S.

16. 2 Golden Agoutis (Dasyprocta arjuti). Presented by H. Bar-
ringer, Esq.

18. 1 Japanese Deer {Cervus sika), c?. Born in the Menagerie.
1 Capybara (Hydrochwrus cnjyybara), 2 . Pui-chased.

19. 1 Japanese Denv {Cervus sika), $ . Born in the Menagerie.
20. 1 Common Bhea {Hhea americana). Presented by R. P,

Houston, Esq.

2 Variegated Sheldrakes {Tadoma variegata),S 2 • Purchased.
4 Crested Screamers {C/iauna chavaria). Presented by the

Duke of Newcastle.
2 Larger Tree-Ducks {Dendrocygna major). Purchased.

21. 1 Barbary Ape {Macacus inuusj. S Presented by the Rev. II.

G. Watkins.
1 Dog (Canis familiaris). From New Guinea. Presented by

A. Mcllwi-'aith, Esq., F.Z.S.
I'Vx&e-Qoa, {Corallus hortidaiius) . From Trinidad. Presented

by Messrs. R. R. Mole and Fritz Urich.
1 South-American Rat Snake {Spilotes variabilis). From Tri-

nidad. Presented by Messrs. R. R. Mole and Fritz Urich.
1 Carinated Snake {Herpetodryas cari^iatus). From Trinidad.

Presented by Messrs. R. R. Mole and Fritz Urich.
2 Plica Lizards ( TJraniscodon plica). From Trinidad. Presented

by Messrs. R. R. Jlole and Fritz Urich.
1 African Wild Ass {Eqims tceniopus), ^ . Born in the Mena-

gerie.

2 Blue-bearded Jays {Cyanocorax cyanopogon). Deposited.
1 Brown Chimango {Milvago chimango). Deposited.
1 Violaceous Night-Heron {Nycticorax violaceus). Deposited.

22. 1 Moorish Tortoise {Testudo mauritanica). Presented by Mrs.
Margaret Clarke.

1 Chinchilla {Chinchilla lanigera). Born in the Menagerie.
23. 1 Black-eared Marmoset {Hapale penicillata). Presented by

Aberey Lace, Esq.

1 Diuca Finch {Diuca grisea). From Chili. Presented by
Mrs. Charles G. Sharpe.
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May 23. 2 Gay's Finches (Phnigilm f/ayi). From Chili. Presented by
Mrs. Charles G. Sharpe.

2 De Filippi's Meadow-Starlings [Sturnella defilippi). Pre-
sented by Mrs. Charles G. 8harpe.

25. 1 Japanese Deer {Cervu^ siA-a), 5- Born in the Menagerie.
26. 1 Water-Buck Antelope (Cobus I'lHpsipri/innus), $. Presented

by G. S. Mackenzie, Esq., F.Z.S. From Mombasa. See
P. Z. S. 1891, p. 326.

1 Leopard {Felis jmrdus). Presented by G. S. Mackenzie, E?q.,
F.Z.S. From Kisma^-ii, E. Africa.

2 Yulturine Guinea-fowls (Ntanifla vultiirina). Presented byG.
S. Mackenzie, Esq., F.Z.S. From Kismayu, E. Africa.

2 Mitred Guinea-fowls {Nitmida mitrafa). From Mombiisa.
Presented by G. S. Mackenzie, Esq., F.Z.S.

28. 2 Coypu Kats {Myopotamus coyjms). Purchased.
2 Andaman Starlings {Sfi/rnia (indamanensis). Purchased.
2 Red-billed Hornbills (Tvccus erythrorhynchus). Purchased.
2 Snow-Buntings {Plectrophnnes nivalis). Purchased.
2 Red-headed Buntings {Emleriza liiteola). Pm'chaaed.
2 African SpoonbiEs (Platalea alba). Purchased.
1 Peregrine Falcon {Falco 2>ereffrinus). Presented by Thos, C.

Smith, Esq.

1 Red Deer {Cervus elaphus), S. Born in the Menagerie.
29. 1 Mountain Ka-Ka (Kestor notabilis). Presented by Herbert

Furber, Esq.

30. 1 Ducoi-ps's Cockatoo {Cacatua ducorpsi). Presented by Nicholas
O'Reilly, Esq.

4 Califoruian Quails {Callipepla califomica), Id", 3 $. Pre-
sented by Nicholas O'Reilly, Esq.

2 Grev Squirrels (Sciurus yrisens). Presented by Nicholas
O'Reilly, Esq.

1 HudsoD"s-Ba^' Squirrel {Scitirus hudsonius's. Presented by
Nicholas O'Reillv, Esq.

SBlanford's Rats '(Mm blanfordi). Presented by W. L.
Sclater, Esq., F.Z.S. From the Shevaroy Hills, Madras
Pres. See P. Z. S. 1891, p. 326.

4 Ocellated Ten-apins [Morenia ocellata). From the Hoogly,
India. Presented by W. L. Sclater, Esq., F.Z.S.

2 Virginian Eagle Owls {Buho mrginiatius). Purchased. From
the Straits of Magellan.

31. 2 Ravens {Conns corax). Presented by Capt. Ogilby.

June 2. 1 Collared Fruit-Bat {Cynonycteris collaris). Bom in the
Menagerie.

1 Diamond Snake {Morelia spilotes). Presented by Mr. T.
Hellberg.

3. 2 Senegal Piapecs {Ptilostomus seneyalensis). Purchased.
1 Madeiran Pigeon (Columba trocaz). Deposited.

4. 1 Macaque Monkey (Macamis cynomolgus), $ . Presented by
Mr. Walter Eraser.

4 North-African Jackals (^Canis anthus'). Born in the Mena-
gerie.

5. 4 Macqueen's Bustards {Houbara macqueeni), 2 ^,2 $. Pre-
sented by B. T. Ftmch, Esq., C.M.Z.S. From Mekran.

1 Great Black-headed Gull (Lanes ichthtjaetus) . Presented by
B. T. Ffinch, Esq., C.M.Z.S. From the Persian Gulf. See
P. Z. S. 1891, p. 464.
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June 5. 3 Chaplain Crows (Corvus capellanus). Presented by B. T.
Ffiuch, Esq., C.M.Z.S.

1 Gominon Viper (Vipera berus). Presented by W. H. B.
Pain, Esq.

6. 1 Ehesus Monkey {Macacus rhesus), 2 . Presented by Col.
Beresford.

7. 2 Partridge Bronze-wing Pigeons {Geopkaps scripta). Hatched
in the Gardens.

8. 2 Eadiated Tortoises (Testudo radiata). From Madagascar.
Presented by the Rev. G. H. R. Fisk, C.M.Z.S.

1 Angulated Tortoise {Chersina angulata). From the district

of Clanwilliam, Capo Colony. Presented by the Rev. G.
H. R. Fisk, C.M.Z.S.

2 Robben Island Snakes {Coronella phocarum) From Robben
Island. Presented by the Rev. G. IT. R. Fisk, C.M.Z.S.

1 Hoary Snake {Coronella cana). From Wynberg, Cape Colony.
Presented by the Rev. G. H. R. Fisk, C.M.Z.S.

3 Purplish Geckos {Pkyllodacti/lus porphyreus). From Cape
Colony. Presented by the Rev. G. II. R. Fisk, C.M.Z.S.

1 Smooth-bellied Snake {Homalosoma lutrix). From Cape
Colony. Presented by the Rev. G. H. R. Fisk, C.M.Z.S.

9. 1 Macaque Monkey (3iacactis cynomolgus), ^ . Presented by
James B. Leckie. Esq.

2 Elliot's I'heasants (Phasianus elliofi), 2 J . Purchased.
2 Rufous Tinamous (lihynchotus rufescem). Purchased.
20 Marbled Newts {Molye mannorata). Bred in the Menagerie.

10. 1 Ortolan Bimting {Emberiza hvrtulcma), ^ . Purchased.
11. 5 Squirrel-hke Phalangers {Belideus sciureus), 3c?, 2$ . Depo-

sited.

1 Green Lizard {Lacerta viridis). Presented by Mrs. Hill.
12. I White-fronted Amazon {Chrysotis leucocephala). Presented

by Mrs. Lacabra.
13. I Angolan Vulture [Gypohierax am/olensis) . Purchased.

12 Gallot's Lizards {Lacerta yalhM). Presented by E. G.
Meade-Waldo, Esq., F.Z.S. From Tenerifle.

8 Greenish Sand-Skinks
(
Chalcidcs viridimus). From TenerifFe.

Presented by E. G. Meade-Waldo, Esq., F.Z.S.
1 Delalande's Geckos [Tarentola delalandii). From Teneriife.

Presented by E. G. Meade-Waldo, Esq., F.Z.S.
4 Scorpions {Scorpio, sp. inc.). From Tenerift'e. Presented by

E. G. Meade-Waldo, Esq., F.Z.S.

1 Short-nosed Bandicoot (Pe?-«w!e/es oie.«</«), J. Purchased.
1 Grand Eclectus {Eclectus roratus). Depo.sited.

3 Horned Lizards {Phrynosoma cornutum). Presented by James
E. Talmage, Esq.

15. 3 Stoats {Mustela erminea). Presented by J. S. B. Borough,
Esq.

1 Burrhel Wild Sheep {Ovis burrhel), S Born in the Mena-
gerie.

1 Tawny Eagle {Aquila noivioides). From Africa. Presented
by K. G. Hay, Esq.

2 Chinese Geese {Anser cygnoides), S 2 • Presented by Capt.
J. W. Creaghe.

2 Impeyan Pheasants {Lophophorus impeyanus). Bred in the
Menagerie.

16. 1 Bennett's Wallaby {Halmaturus bennetti), ^ Born in the
Menagerie.
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June IG. 2 Abyssinian Guinea-fowl [Nwnida jytilorhyncha). Deposited,
17. 1 Ocelot {Felis pardalis), ^ . Presented by Sir Henry Blake,

K.C.M.G.
1 Red- tailed Buzzard [Buteo borealis). Presented by Sir Henry

Blake, K.C.M.G.
1 Laughing Gull (Larus atriciUa). From the West Indies.

Presented by Sir Henry Blake, K.C.M.G.
2 Heloderms (Meloderma suspectum). Deposited.

18. 1 Goat {Capra, sp. inc.), $. Presented by C. V. Creagh, Esq.
1 Vinaceous Amazon {Chrysotis vinacea). Purchased.
1 Blue-fronted Amazon (Chrysotis leucocejj/iala). Presented by

Mrs. A. G. JN'ussey.

19. 1 Grey-breasted Pundkeet {Bolborhynchus mo)iachus). Presented
by Mr. J. R. George.

1 Chinese Goose (Anser cygnoides). Presented by J. Wight-
man, Esq.

1 Blossom-headed Parrakeet {Palceornis cyanocephalus). Depo-
sited.

1 Meyer's Parrot {Fceocephalus meyeri). Deposited.
20. 3 Tibetan Crossoptilons {Crossopfi/on tibetanum), 2 cJ , IJ.

From Western China. Purchased. See P. Z. S. 1891,
p. 464.

1 Temminck's Tragopan {Ceriornis temmincki), S- From
Western China. Purchased.

1 Collar-less Pheasant [Phaslanits decollatus). From Western
China. Purchased.

4 Common Quails {Coturniv communis), 3 c?, 1 9. Presented
by J. C. Gie, Esq.

2 Mule Deer {Gariacus macrotm), cj J. Born in the Mena-
gerie.

22. 1 American Red Fox {Canis fidvus). Presented by Mr. W.
Reading.

1 Derbian Wallaby {Halmatiinis derbianus), S. Born in the
Menagerie.

3 Common Night-Herons (Nycticorax griseits). Born in the
Menagerie.

23. 1 Sinaitic Ibex [Capra sinaiticd), $. Presented by Sir James
Anderson. From the Erba Mountains, 120 miles N. of
Suakim. See P. Z. S. 1891, p. 404.

1 Rhesus Monkey (Macacus rhesus), $. Presented by Mr.
Albert Job.

24. 1 Two-spotted Paradoxure (Nandinia binotata). Presented by
E. G. Parkinson, Esq.

2 White-headed Sea-Eagles {Haliaetus leucocephalus). Received
in Exchange.

2.5. 2 Gaimard's Rat-Kangaroos [Hypsiprymmis gaimardi), 2 $

.

Presented by Walter Howkerj Esq.
1 Burehell's Zebra {Equus burchelli), ^J . Born in the Menagerie.

26. 1 Cuckoo [Cuculus canorus). Presented by V. S. Marks, Esq.
2 Red-billed Tree-Ducks [Dendrocygna antumnalis). Presented

by — Keswick, I]sq.

1 Common Viper (Tlpera bents). Presented by Mr. J. Sar-
geant.

27. 1 White-faced Tree-Duck {Bendrocyr/na liduata). Presented
by Capt. C. A. Findlay, R.N.R., ss. 'Ruapehu.'

30. 1 Du}'ker-Bok {Cephulophus jnergens), (^ . Presented by A.
Barsdorf, Esq.
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July 1. 1 Orange-cheeked WaxLill (Estrelda meljmht). Presented by-

Mrs. Harris.

1 Zebra Waxbill {Estrelda sub/lava). Presented by Mrs.

Harris.

1 Nutmeg Finch {Munia punctularia, var.). Presented by

Mrs. Harris.

1 Common Viper {Vipera berus). Presented by VV. H. B.

Pain, Esq.

2. 5 West-Indian Agoutis {Dasyprocta cristata). Presented by

the Board of Guardians of the Institute of Jamaica^

1 Spotted Cavy {Ccelngenys paca). Presented by R. Kirk, Esq.

3. 1 Chimpanzee (Anthropopithecun tror/lodytes), cJ- Presented

by Major Al. McDonnell Moore.

1 Chattering Lory (Loritis garndus). Presented by Miss Alice

Uundas.
2 Slow Loris {Nycticehus tardigradus). Presented by R.

Dickson, Esq.

1 Javan Fish-Owl {Eetupajavanensis). Presented by R. Dick-

son, Esq.

4 Grey Parrots {Psittacus erithacus). Deposited.

1 Thar {Caprajeirdaica), S- Born in the Menagerie.

4. 2 Turtle-Doves {Turtur communis). Presented by E. W. H.

Blagg, Esq.

1 Iluanaco {Lama huanacos), S • Presented by Messrs. J.

Fallows and J. D. Wallace. From the Province of Rioja,

Argentine Republic.

6. 2 Senegal Touracous {Corythai.v pensa). Presented by Sir

Brandforth Griffith, Bart.

8. 2 Mule Deer {Cariacus macrotis), 2 S Born in the Mena-

gerie.

2 Rock-Thrushes {Monticola saxatilis). Presented by the Rev.

Hubert D. Astlev.

3 Summer Ducks {Mv sjmisn). Bred in the Menao-erie.

.5 Chilian Pintail {Dafila spinicauda). Bred ia the jMenagerie.

7 Mandarin Ducks {JEx galericulata). Bred in the Menagerie.

2 Australian Wild Ducks {Anas superciliosa). Bred in the

Menagerie.

I Spotted-billed Duck {Anas poccilorhyncha). Bred in the

Menagerie. jut?
9. 1 Macaque Monkey {Macacus cynomolgus). Presented by R.

Armstrong, Esq.

10. 2 I^aro-er Hill-Mynahs {Gracula intermedia). Deposited.
'

1 Halt-collared Owl {Scops semitorques). Presented by J. de la

Touche, Esq.
.

13. 1 Burrhel Wild Sheep {Ovis burrhel), 6 Born in the Mena-

gerie.
. , Tir

14. lJapaneseDeer(Cem(s«A;fl!), $. Born in the Menagerie.

1.5 2 Ruddy-headed Geese {Bernicla rubidicejjs), d- Presented

by F. E. Blaauw, Esq., C.M.Z.S.

16. 2 Nio-ht-Herons {Nycticorux griseus). Bred m the Menagerie.

1 SnTooth Snake {Coronella Iccvis). Presented by W. H. B.

Pain, Esq.

17. 2 Great Eagie-Owls (5m6o mfWHMiis). Deposited.

18. 6 Eyed Lizards {Lacerta ocellata). Piurchased.

2 Four-lined Snakes {Coluber qiiadrilineatus leopardmus). Pur-

chased.
. s f, 1 1

1 Back-marked Snake {Rhinechis scalaris). Purchased.
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July 19. 1 Bennett's Wallaby {Salmahirus bennetti), 5 . Born in the
Menagei-ie.

20. 1 Silver-backed Fox {Canis chama), S . Presented by Max
Michaelis, Esq.

2 Pennsylvanian Buzzards {Buteo pennsylvanicus). Presented
by the Hon. Sir W. Francis Hely-Hutchison, K.C.M.G.
From Grenada, W. I.

21. 1 Ring-tailed Coati (Nasua rufa). Presented by J. Smalman
Smith, Esq.

1 Azara's Agouti (Dasypi-octa azarcK). Purchased.
22. 2 Rough Foxes (Cflwi's riidis). From British Guiana. Pre-

sented by G. II. Hawtayne, Esq., C.M.Z.S.
1 Rough Fox

(
Ccmis rudis). From British Guiana. Presented

by Capt. Arnot.
1 Tigrine Cat {Felis tigrina). Deposited.
1 Golden Agouti {Dasyprocta agitti). From British Guiana.

Presented by Capt. Arnot.
2 Spotted Cavies {Ccelogmys paca). From British Guiana.

Presented by Capt. Arnot.
1 Crab-eating Opossum [DidelpJiys cancrivora) . Deposited.
1 Blue-and-Yellow Macaw {Ara ararauna). Deposited.
1 Red-and-Yellow Macaw {Ara chloroptera). Deposited.
2 Orange-winged Amazons {Chrysotis amaznnica) . Deposited.
1 Yellow-fronted Amazon {Chrysotis ochrocephala). Deposited.
1 Hawk-headed Parrot {Deropfyus accipitrinus). Deposited.
1 Common Trumpeter {Psop/n'a crepitans). Deposited.
2 "West-Indian Rails {Aramides cayennensis). From British

Guiana. Presented by Capt. Arnot.
1 Martinique GaUinule {lonornis martinicus). Deposited.

23. 1 White-lipped Peccary {Dicotyles labiatus). Deposited.
2 Common Goats {Capra hircus). Deposited.

3 Crested Curassows {Crax alector). From British Guiana.
Presented by Capt. Arnot.

24. 1 Barn-Owl {Stri-xjlammea). Presented by E. Hart, Esq.,
F.Z.S.

1 White-fronted Capuchin {Cebus albifrons). Presented by the
Earl of Carnarvon.

26. 1 Macaque Monkey {Macanis cyjioinolgus). Presented by
Mr. G. Stevenson Macfarlane.

27. 1 Laughing Kingfisher {Bacelo gigantea). Deposited.
28. 2 Nilotic Crocodiles {Crocodilus vulgaris). Presented by Dr.

Lester.

1 Pleurodele Xewt {Molge icalti). Presented by Miss C. C.
Hopley.

29. 1 Banded Ichneumon {Heipestes fasciatus). Presented by Dr.
Arthur Williams.

30. 2 King Parrakeets {Ap'osmictus scapidatus). Purchased.
2 Black Storks {Ciconia nigra). Purchased.
1 Black Stork {Ciconia nigra). Presented by Lord Lilford,

F.Z.S.

Aug. 1. 1 Cuckoo {Cuculus canorus). Presented by Master R. Small.
3. 2 Slowworms {Ancpiis fragilis). Presented by Messrs. F. East

and E. Johnson.
1 Lesser Sulphur-crested Cockatoo {Cacatua sulpMirea). Pre-

sented by Miss I'artridgfe.

1 Grey Parrot {Psittacm erithactts). Deposited
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Aug. 5. 2 Grey Iclineumons (Serpesfes griseus). Presented by H. E.

Lindsay, Esq.

2 Golden Paradoxures {Paradoxurus zeylaniciis). Presented by
H. E. Lindsay, Esq.

1 Indian Cobra (Naia triptidians). Presented by H. E. Lindsay
Esq.

1 Agile Wallaby (Halmaturus agilis). Presented by G. Skelton

Streeter, Esq.

6. 2 Barbary Turtle-Doves {Turtur risorius). Presented by Miss
Dolly Bason.

3 Grey Parrots {Psittacus erithacus). Deposited.

2 Harnessed Antelopes ( Tragelajyhiis scriptus), J 5 , Presented

by E. B. Llewelyn, Esq., C.M.G.
7. 1 Egyptian Gazelle (Gazella durcas), $. Presented by Gapt.

S. 0. Saunders. From Tunis.

1 King-tailed Coati (Nasua rufa). Presented by Edward J.

Brown, Esq.

2 Herring-Gulls {Lanis argentatus). Presented by T. A.
Cotton, Esq.

8. 2 Wbite-bellied Sea-Eagles (Ilaliaetm leucogaster). Presented

by Hugh Kevin, Esq., F.Z.S.

10. 1 Common Otter {Lutra vulgaris), $. Presented by D. E.

Cardinall, Esq.

1 Marbled Polecat {Putorius sarmaticus). Presented by Col. C.

Shepherd. From Quetta, Beluchistan.

1 Golden Eagle (Aquila chrysuetus) . From the Atlas. Pre-

sented by Capt. Taylor.

11. 1 Vulpine "Squirrel {Sciurus vulpinus). Presented by Miss
Pickford.

7 Lemmings {Myodes lemmus). From Norway. Presented by
T. T. Somerville, Esq.

2 Span-ow-Hawks (Acvipiter nisus). Presented by Digby S.

W. KichoU, Esq., F.Z.S.

3 Japanese Green Finches (Frhigilla kawarahihi). Presented

by F. E. Blaauw, Esq., C.M.Z.S.

12. 1 Brown Capuchin ( C'ehus fatuellus), $ . Presented by Miss

Phyllis Duncan.
1 Yak (Poephagus grnnniens), $. Born in the Menagerie.

13. 10 Andalucian Short-toed Larks {Calandrella batica). De-
posited.

1 Common Chameleon {Chamaleon vulgaris). Presented by
Capt. Wood.

1 Dwarf Chameleon
(
Chameeleon jntmilis). Presented by Capt.

Wood.
2 Common Chameleons (^Chameeleon vulgaris). Presented by

E. Palmer, Esq.

14. 2 Undulated Grass-Parrakeets (3felopsiffacus undulatus). Re-
ceived in Exchange.

1 West-Indian Agouti {Dasyproda cristata). From Trinidad.

Presented by R. J. L. Guppy, Esq., C.M.Z.S.

1 Golden Agouti {Dasyprocta aguti). From Trinidad. Pre-

sented by R. J. L. Guppy, Esq., C.M.Z.S.

2 Violet Tanagers {Euphonia violacea), <S $ . Presented by
R. J. L. Guppy, Esq., C.M.Z.S.

1 Red-bellied Squirrel (Sciuriis variegatus). Presented by
R. J. L. Guppy, Esq., C.M.Z.S._

1 Egj'ptian Ichneumon {Herpestes ichneumon). Deposited.
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Aug, lo. 1 Grey Parrot (Psittacus eiyf/iacui). Presented by Mrs. Hale.
17. 4 heo-pard Tortoises {Tesfudo pardali's). From the Cape. Pre-

sented by the Kev. G. H. R. Fisk, C.M.Z.S.
3 Angulated Tortoises [Chersina anqulatct). From the Gape.

Presented by the Ptev. G. H. R. Fisk, C.M.Z.S.
1 Galeated Pentonyx (Pelomedusa qalmta). From the Cape.

Presented by the Rev. G. H. R. Fisk, C.M.Z.S.
1 Hoarv Snake {Coronella canri). From the Cape. Presented

by the Rev. G. H. R. Fisk, C.M.Z.S.
1 Robben-Island Snake {Cornjjella phocarum). From the Cape.

Presented by the Rev. G. H. R. Fisk, C.M.Z.S.
2 Water-Vipers (Cenchris piscivora). Deposited.

19. o White-eared Conures (Conurus leucotis). Presented by Mrs.
Arthur Smithers.

20. 1 Common Fox (Cants vulpes). Presented b}' Capt. H. S.

Tunnard.
21. 1 Gold Pheasant {Thaumalea picta), J. Presented by R.

Hudson, Esq.

2 Alligators (Alligator mississippiensis). Presented by Charles
Downs, Esq.

1 Pig-tailed Monkey (Macacus nemestrinus), ^ . Deposited.
22. \ Gvej 'Lexaxvc (Hapale7nur griseus). Purchased.
24. 1 Macaque Monkey (Macacus cynomolgus), 9 . Presented by

Mr. H. Wother.
1 Piuche Monkey (Midas Oedipus'), c?. Presented by Mr. H.

AVother.

1 Greater Sulphur-crested Cockatoo (Cacattia galerita). Depo-
sited.

25. 1 Smooth Snake (Coronella Itevis). Presented bv F. C. Adams,
Esq.

1 Roseate Cockatoo (Cacatua roseicapilla). Presented by
Mrs. Amy .Tones, F.Z.S.

27. 1 Punctured Salamander (Amblystoma pmictatum). Presented
by J. H. Thomson, Esq., Ph.D.

28. 1 Thick-necked Tree-Boa [Epicrates ce7ichris). From Trinidad.
Presented by Messrs. R. R. Mole and F. W. Urich.

1 Marbled Polychrus (Poh/chnis marmorutus). From Trinidad.
Presented by Messrs. R. R. Mole and F. W. Urich.

29. 1 Slender-billed Cockatoo (ijcwicJ^M ^ewMiV-os^m). Presented by
Miss Caplen.

30. 1 Black-faced Kangaroo (it/ac;-ti/j?<s »?e/rtw.o^js), J. Deposited.
1 Grey Parrot (Psittacus erithacm). Deposited.

31. 1 Australian Thicknee (OEdicnernus qrnllariits). Presented by
Sir Ferdinand von Mueller, K.C.M".G., F.R.S., C.M.Z.S.

Sept. 3. 2 Many-zoned Hawks (Melierax polyzonus). Presented by
Capt. Thomas Hay.

1 Dorsal Hvrax (Hyr/i.v dorsalis). From Sierra Leone. Pre-
sented by C. B. Mitford, Esq. See P. Z. S. 1891, p. 465.

1 Ring-necked Parrakeet (Palceornis torquatus). Presented by
Mrs. Bowen.

4. 1 Manx Shearwater (Puffinus anglorum). Presented by Master
Riviere.

1 Common Polecat (Mustela pidorius). Presented by F. D. Lea
Smith, Esq.

7. 1 Fallow Deer (Dama vulgaris), c? . Presented by J. Johnston,
Esq.
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Sept. 7. 1 Common Cormorant {Phalacrocorax carbo). Purchased.

8. 1 Persian Gazelle {Gazella siibfftdturosa), §. Presented by
Baron Ferdinand de Rothschild.

2 Yellow-browed Buntings {Emhevisa chrysophrys). Purchased.

2 Red-backed Buntings (Emberiza rutila). Purchased.

1 Bonaparte's Bunting {Emberiza ciopsis). Purchased.

2 Japanese Greenfinches (Frhiffilla kawarahihi, var.). Pur-
chased.

11. 2 Pinche Monkeys {Midas cadiptts), S $ • Presented by Mr. A.
Aitken.

1 Yellow-footed Rock-Kangaroo (Petroyale xanthopus), $.
Bom in the Menagerie.

15. 1 Macaque Monkey {Macacus cynomolyus)
, J. Presented by

G. 11. Sasse, Esq.

1 Otter (Ltdra vulgaris). Received in Exchange.
3 Indian Pythons (Python molurus). Deposited.

1 Rhomb-marked Snake (PMimmophylax rhombeattts). From
South Africa. Presented by Messrs. Herbert M. and Claude
Beddington.

4 Crossed Snakes [Psammophis crucifer). From South Africa.

Presented by Messrs. Herbert M. and Claude Beddington.

1 llygian Snake (Elaps hygia). From South Africa. Pre-

sented by Messrs. Herbert M. and Claude Beddington.

2 Rough-keeled Snakes (Dasypeltis scabra). From South

Africa. Presented by Messrs. Herbert M. and Claude Bed-
dington.

16. 1 Macaque Monkey (Macacus cynomolgus), ^ . Purchased.

1 Pardine Genet {Genetta pardina). Purchased.

2 White-tailed Sea-Eagles {Ilalia'etus albicilla, jr.). Depo-
sited.

1 Yinaceous Turtle-Dove (Turtur vinacens). Bred in the

Menagerie.

17. 1 Mozambique Monkey {Cercopithecus rvfoviridis). Presented

by Keith Anstruther. Esq. From Kilimanjaro, E. Africa.

See P. Z. S. 1891, p. '465.

1 Garnett's Galago (Galayo garnetti). Presented by Keith

Anstruther, Esq. From Kilimanjaro, E. Africa.

1 Blotched Genet {Genetta tigrina). Presented by Keith An-
struther, Esq. From Taveta, E. Africa.

1 Somali Ostrich (Struthio cameltis molybdophanes), $ . Pre-

sented by Keith Anstruther, Esq. From Taveta, E. Africa.

See P. Z. S. 1891, p. 465.

2 Sykes's Monkeys ( Cercopithecus albigularis), S ? • Presented

W Fredk. Pardage, Esq.

1 Macaque Monkey {Macacus cynomolgus), cJ . Presented by
i\Irs. Gregory.

1 Coypu {Myopotamus coypt(s), $. Presented by Spencer

H. Curtis, Esq.

1 Golden Eagle {Aquila chrysaetus). Presented by Hubert

Bray, Esq.

18. 1 Levaillant's Cynictis {Cynictis levaillantt) . Purchased.

1 Occipital Elaps {Elaps occipitalis). Presented by Mr. E. H.
Meek.

1 Smooth Snake {Coronella leevis). Presented by A. W. S.

Fisher, Esq.

2 Common Snakes {Tropidonotus natri.v). Presented by A. W.
S. Fisher, Esq.

45*
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Sept. 19. 2 Madeiran Pigeons (Columba trocaz). Deposited,

1 Namaqua Sand-Grouse (Pterocles namaqua). Presented by
Max Michaelis, Esq.

21. 2 Rougli-faced Shags (Phalncrocnrax carunctdatvs). Presented

by the Earl of Onslow, G.C.M.G. See P. Z. S. 1891, p. 46.5.

22. 1 Vervet Monkey (Cercopithecus lalandii), J. Presented by
Capt. R. C. Stevenson.

1 White-fronted Lemur (Lonur albifrons), §• Presented by
Capt. R. C. Stevenson.

2 Blackcaps (Sylvia atricapilla), c? 5 • Presented by J. Young,
Esq., F.Z.S.

2 Lesser White-throats {Sylvia curruca). Presented by J.

Young, Esq., F.Z.S.

2 Goldfinches [Carduelis eleyaiis). Presented by J. Young,
Esq., F.Z.S.

1 Marsh-Tit {Parus paliistris). Presented by J. Young, Esq.,

F.Z.S.

23. 1 Solitary Thrush (Monticola cyanus). Deposited.

24. 2 Thirteen-striped Sousliks {Spermophilus xm-lineatits), c? 2 •

From North America. Purchased.
3 Common Vipers ( Vipera berus). Presented by Messrs. A, F.

R. and F. E. R. Wollaston.
1 Sharpe's Wood-Owl (Syrnium nucJiale). Purchased.
1 Ruddy-headed Gooae {Pernicla j-ubidiceps), cJ. Received in

Exchange.
1 Testaceous Snake (Ptyas testacea). Purchased.

25. 1 Golden Agouti (Dasyprocta ayuti). Presented by Frank
Fisher, Esq. From Surinam.

1 Garden's Night-Heron (Nycticora.v yardeni). Presented by
Frank Fisher, Esq. From Surinam.

1 Aganii Heron (Ardea ar/nini). Presented bv Frank Fisher,

Esq. From Surinam." See P. Z. S. 1891, p. 465.

1 Common Paradoxure {Paradoxurus typus). Presented by
Miss Bason.

1 Sambur Deer (Cerviis aristotelis). Born in the Menagerie.
26. 1 Macaque Monkey {Macacus cynomolgus), $ . Deposited.
28. 1 Indian Civet (Viverricula malaccensis). Presented by Hubert

Courtney Hodson, Esq.
2 Grey-breasted Parrakeets (Bolborkynchus monachus). Pre-

sented by J. G. Wallace, Esq.
2 Nightingales {Daulias luscinia). Presented bv J. Young,

Esq., F.Z.S.

2 Common Whitethroats (Sylvia ci7ierea). Presented by J.
Young, Esq., F.Z.S.

1 Blackcap (Sylvia atricapilla), 2. Presented bv J. Young;.
Esq., F.Z.S.

30. 2 Quebec Marmots {Arctomys monax). Purchased.
2 Chilian Sea-Eagles {Geranoaetus melanoleucm) . From Chili.

Presented by H. Berkeley James, Esq., F.Z.S.

Oct, 1. 4 Yellow Wagtails {MotaciUa raii). Presented by Mr. W.
Swaysland.

15 Striped Snakes {Tropidonotm sirtalis). Presented by John
Gray, Esq.

2. 1 Common Cormorant {Phalacrocorax carbo). Presented by
F. T. Barry, Esq., M.P.

2 Scaly Doves {Scardafella squamosa). Purchased.
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Oct. 2. 2 Grey Gi-ound-Doves {Peristera cinered). Purchased.
1 Red under-winged Dove (Leptoptera rufaxilld). Purchased.

3. 1 Macaque Monkey {Macacus cynoniolgus), $ . Presented by
Mrs. Gwynne.

2 Hudson's-'Bay Squirrels (Sciurus kudsonius). Purchased.
5. 1 Macaque Monkey {Macacus cynoniolgus), <S . Presented by

J. Barrett Lennard, Esq.

1 Rhesus Monkey {Macacus rhesus), $ . Presented by Miss
Corrie Chisholm.

6. 1 Molucca Deer
(
Cervus moluccensis). Born in the Menagerie.

8. 1 Gannet (Sula bassana). Presented by Dr. Davis.

1 Common Chameleon {Chamceleon vulgaris). Presented by
F. Manners, Esq.

9. 11 Gold Pheasants {Thaumaleapicta), <S , Presented by Edwin
J. Poyser, E.^^q.

2 Amherst Pheasants ( Thaunialea amherstiee), J . Presented

by Edwin J. Poyser, Esq.

2 Silver Pheasants [Euplvcamus nycthemerus) , J $. Presented

by Edwin J. Poyser, Esq.

1 Common Pheasant (Phasianus colchicus), S. Presented by
Edwin J. Poyser, Esq.

4 Ruddy Sheldrakes {Tadorna casarca). Presented by Edwin
J. Poyser, Esq.

10. 1 Macaque Monkey {Macacus cynoniolgus), cS • Deposited.

2 Common Marmosets {Hapale jacchus). Presented by Mrs.

Fredk. Betis.

2 Bernicle Geese {Bernicla leticopsis). Presented by Cecil

Smith, Esq.

2 Brent Geese {Bernicla hrenta). Presented by Cecil Smith,

Esq.

12. 1 Silver Pheasant (Buplocamtis nycthemerus), S . Presented by
J. Ilitchman, Esq., M.D.

1 Smooth Snake {Coronella Icevis). Presented by F. C. Adams,
Esq.

13. 1 Common Marmoset {Hapale jacchus). Presented by Misa

Trelawnej'.

10 Smooth Snakes {Coronella Icevis). Born in the Menagerie.

14. 1 Macaque Monkey {Macacus cynoniolgus). Presented by Mrs.

Cotton.

15. 1 Gannet {Sida bassana). Presented by R. Philpot, Esq.

17. 1 Bonnet Monkey {Macacus sinicus), S • Presented by W.
Harrow, Esq.

19. 1 Lion Marmoset {Midas rosalia), S Received in Exchange.

21. 1 White-fronted Lemur {Lemur alhifrons), (S . Presented by
J. M. Nicoll, Esq.

1 Macaque Monkey (iTfamcMS cywojwo/^Ms), §. Deposited.

1 Buft'on's Skua {Stercorarius parasiticus). Presented by E.

Hart, Esq., F.Z.S. See P. Z. S. 1891, p. 486.
_

1 Cuckoo {Cuculus canorus). Presented by H. Lindsay, Esq.

22. 1 Australian Cassowary {Casuarius australis). Deposited.

23. 1 Burbot {Lota vulgaris). Presented by T. F. Burrows, Esq.

24. 1 Ring-tailed Coati {Nasua rufu). Presented by A. D. Watson,

Esq., R.N.
1 Common Cuckoo ( Cucidus canorus). Presented by Miss Ord.

1 Land-Crab {Geocarcinus ruricola). Presented by D. Wilson-

Barker, Esq., F.Z.S. From the Island of Fernando de

Noronha. See P. Z. S. 1891, p. 486,
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Oct. 26. 1 Molucca Deer {Cervus moluccensis), tS • Born in tlie Mena-
gerie.

1 Corn-Crake (Crex pratensis). Presented by E. Hart, Esq.,

F.Z.S.

2 Water-Vipers {Cenchris piscivorus). Presented by tbe Natural
History Society of Toronto. From Florida.

1 Water-Rattlesnake {Crotalus adamanteus). Presented by the

Natural History Society of Toronto. From Florida.

27. 1 Yak {Po'ephayus ffrunniens), (S . Presented b}' M. E. C.

Ingram, Esq.
1 Rhesus Monkey {Macacus rhesiis), J . Presented by the Rev.

Sidney Vatcher.

2 Macaque Monkeys (Macacus cynornolgus), (5 5 . Pi'esented by
the Rev. Sidney Vatcher.

1 Bonnet-Monkey {Macacus sinicus), $ . Presented by the

Rev. Sidney Vatcher.

2 Roseate Cockatoo (Cacatua roseicapilki). Presented by the

Rev. Sidney Vatcher.

1 Greater Sulphur-crested Cockatoo (Cacatua galerita). Pre-
sented by the Rev. Sidney Vatcher.

2 Cockateels {Calopsitta novcE-hoUandice). Presented by the
Rev. Sidney Vatcher.

1 Woodcock {Scohpax i-ustlaila). From Norfolk. Presented
by Hamon Le Strange, Esq., F.Z.S.

28. 2 Rhesus Monkeys {Macacus rhesus),2^. Presented by John
H. Taylor, Esq.

2 Bearded Vultures {Gyimetiis harbatus). From India. De-
posited.

1 Mississippi Alligator {Alligator mississippiensis). Presented
by W. Chattaway, Esq.

1 Small-scaled Mastigure
(
Uromastiv microlepis). Presented by

Mrs. Howell.
30. 1 Macaque Monkey {Macacus cynornolgus), tS- Presented by

K. A. Williams, Esq.

1 Woodcock {Scolopax rasticula). Captured iu Duke Street,

London. Presented by Mr. William Bellamy.
5 Coqui Francolins {Francolinus coqui). Deposited.

3 Siskins (Chrgsomitris spinus), 2(S , 1 2 . Purchased.
2 Lesser Redpolls {Linota rufescens), (^ 5 . Purchased.

Nov. 2. 2 Senegal Touracous {Corythaix persa). Presented by J. B.
Elliott, Esq.

1 Madagascar Porphyrio {Porphyrio madagascariensis) . Pre-
sented by J. B. Elliott, Esq.

3. 1 Macaque Monkey {Macacus cynonwlgus), J . Presented by
G. E. Lidiard, Esq.

1 Pale IJlack-headed Caique (Ca(camfZonoce/j/jrtZo^fl7/t</a). Pur-
chased.

4. 1 Tree-Boa {Corcdlus Jtortulamis) . From British Guiana. Pre-
sented by J. J. Quelch, Esq., C.M.Z.S.

1 Black-headed Caique {t'aica melanoccphala). Deposited.
5. 2 Tree-Boas {Co)-allns ho?-tulanus). Presented by II. E. the Hon.

Sir Walter F. Ilely-Hutchinson, K.C.M.G. From St. Vin-
cent, W. I.

1 Boddaert's Snake (Coluber boddaerti). Presented by H.E. the
Hon. Sir Walter F. Hely-Hutchinson, K.C.M.G. From
St. Vincent, W. I.
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Nov. 5. 1 Hed-and-Blue Macaw (Ara macao). Deposited.

6. i Blue-frODted Amazon {Chrysotis cestiva). Presented by Mrs.

H. R. Warmington.
7. 2 Puff-Adders ( Vipera arietans). Presented by Messrs. Her-

bert and Claude Beddington.

1 Black-headed Lemur (Lenmr bnmneus), $ . Deposited.

8. 1 Brown Capuchin (Ce/jusfafiic/lus). Deposited.

9. 2 Tuberculated Tortoises (Homo/ms femoralis). Presented by

the Plbv. G. H. R. Fisk, C.M.Z.S. From Sterkstroom,

S. Africa.

10. 2 White-tailed Sea-Eagles {Haliaetus albicilla). Purchased.

2 Piiik-foiited Geese (Anser brachyrhynchus). Presented by

Cecil Smith, Esq., F.Z.S.

11. 1 Macaque Monkey {Mucacus cynomolgm) , S Presented by
Mr. James Hammond.

17. 1 Bonnet-Monkey {Macacus sinicus), $. Presented by J.

Robinson, Esq.

18. 1 Rhesus Monkey {Macacus rhesus), $ . Presented by Mrs. K.

Clark-Ourry.

19. 1 Macaque Monkey (Macacus cynomolffu.s), $. Presented by

Capt. J. F. C. Hamilton.
4 Spotted-billed Pelican.s ( Pelecmim manillensis) . From British

India. Purchased. See P. Z. S. 1892, p. 1.

20. 2 Black-necked Hemipodes {Turnix nigricollis), J?. Pur-

chased.

1 Greater Sulphur-crested Cockatoo [Cacatua galeritu). Pre-

sented by H.G. the Duchess of Sutherland.

1 Bronze-winged Pigeon (Phaps chalcoptera), <S . Purchased.

1 Blood-breasted Pigeon (Phloycenas cruentata), $ .
Pur-

chased.

21. 2 Orang-outangs {Simla satyrns), S Deposited.

1 Laughing Falcon [Herpetotheres cackmnans). Deposited.

26. 2 Brown Thrushes (Tzmy/ms /ewo??te/rts). Purchased.

1 Vulpine Phalanger [Phalanyista vulpina), $ . Born in the

Menagerie.

27. 1 Barbary Mouse (Mtts barbarus). Purchased.

28. 1 Spanish Blue Magpie ( Cyaiiopulius cooki). Purchased.

30. 1 Rough-faced Shag {Phalacrocorax carunculutus). Deposited.

1 Rough-faced Shag {Phalacrocorax carunculatm). Presented

by Capt. Salvin.

Dec. 1. 1 Formosan Fruit-Bat (Pteropus formosus). From Formosa.

Presented by Thos. Perkins, Esq., F.Z.S. See P.Z.S. 1892, p. 1.

1 Little Grebe {Tachyhaptesjluviatilis). Presented by Mr. T. E.

Guun.
1 Tuatera Lizard {Sphenodon punctatus). Presented by Mr. W.

King.
3 Carpet Snakes {Morelia variegata). Received in Exchange.

2. 1 Grey Ichneumon {Herpestes yriseus), S • Presented by Mr. G.

F.'Hawker.
1 Blotched Genet (Genetta tigrina). Presented by Edmund

R. Boyle, Esq.

3. 1 Brush-tailed Kangaroo [Petrogale penicillata), J . Purchased.

5 1 Patagonian Caw (DoZi'c/«o<!s;j«iac/jowtca), $. Presented by

H. H. Sharland, Esq., F.Z.S.

8. 1 Sooty Mangabey
(
Cercocebiis fuliginosus), $ . Presented by

H. L. Dampier, Esq., J.P.
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Dec. 8. 1 Rufous-necked Weaver-bird (Hyphantornis textor), S • Pre-
sented by Commander W. M. Latham, R.N., F.Z.S.

9. 18 Grenadier Weaver-birds (Euplectes oryx). Presented by R.
W. Murray, Esq.

10 Golden-backed Weaver-birds {Pyromelana aurea). Pre-
sented by R. W. Murray, E.oq.

9 Black-capped Weaver-birds (Hyphantornis nigriceps). Pre-
sented by R. W. Murray, Esq.

4 Red-bellied Waxbills (Estrelda rubrivenfrts). Presented by
R. W. Murray, Esq.

3 Triangular-spotted Pigeons {Columha guinea). Presented by
R. W. Murray, Esq.

4 Dwarf Chameleons (Chamceleon pumihis). Presented by R.
W. Murray, Esq.

10. 1 White Stork (Ciconia alba). Presented by Walter Chamber-
lain, Esq., F.Z.S.

14. 1 Puma {Felis concolor, jr.), c? • Presented by Thomas Bowers,
Esq.

15. 1 Musanga Paradoxiu'e (Paradoxurus niusanga). Presented by
J. Watson, Esq.

1 Northern Mocking-bird {Mimus 2)olyglottus), S- Presented
by Major N. Gosselin.

16. 1 Rhesus Monkey (Macacus rhesus), c? . Presented by Mr. H.
Godfrey.

1 Rhesus Monkey {Macacus rhesus), cJ. Presented by Dr.
Hewitson.

1 Grey Ichneumon (ITerpestes griseus). Presented by W. Need-
ham, Esq.

17. 1 Rhesus Monkey (Macacus rhesus), $ . Presented by W. A.
Morgan, Esq.

1 Azara's Agouti (Dasyprocta azarce). Presented by R. Scott
Brass, Esq.

2 Brown Hyteuas {Hytena brunnea), (J $ . Purchased.
1 Two-toed Sloth ( Cho/opus didactylus). Purchased.

21. 1 Vervet Monkey {Cercopithecus lalandii), $ . Presented by
Mr. J. Pan-.

22. 1 Bonnet-Monkev {Macacus sinicus), S • Presented by the
Rev. W. P. Beckett.

26. 2 Red-crested Finches {Coniphospingus eristatus), c?5' ^i'^"

sented by Commander W. M. Latham, R.N., F.Z.S.

1 Black-faced Kangaroo {Macronus melanops), 9 . Presented
by P. Clark, Esq.

30. 1 Rough-eyed Caynnin {Alligator sclerops'). Presented by
Charles Taylor, Esq.

31. 4 Beautiful Grass-Finches {Poephilamirabilis). Purchased.
1 Black-backed Jackal (Cam's mesomelas). Presented by Mrs.

Rennie.
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Abantis
levuhu, 105.

paradisea, 105.

venosa, 105, 107.

zambcsina, 61 , 105.

Abisara
damajanti, 287.

echerius, 286.

fylla, 287.

haqidnus, 'IBl.

kausambi, 2S6.

neophron, 280.

savitri, 286.

tanifa, 287.

telesia, 287.

thuisto, 287.

Ablabes
hildebrandtii, 307.

homeyeti, 307.

Ablepharus
wahlbergi, 306.

Abrainis
blicca, 108.

brama, 108.

Acanthodrilus
capensis, 173.

(Benhauiia) affinis,

174.

(—) beddardi, 173.

(— ) biittikoferi, 173.

(—) rosea, 174.

(— ) scMegelii, 173.

(— ) scioana, 174.

(—) ituhlmanni, 173,

(— ) feMJMS, 174.

Accola
Cyclops, 552.

lucifuga, 552.

modesta, 552.

Achatina
lamarclciana, 310.

paiithera, 310.

Aciptilia

sp., 496.

Acontia
doubledaii, •IJI, 278.

Acrtea
acara, 72.

acontias, 63, 64, 65, 66.

acrita, 70, 71.

amhujua, 60, 70, 107.

aranda, 94.

ase»i«, 61, 68, 70, 107.

atergatis, 61, 65, 66,

94.

atolmis, 61, 63, 64, 65,

66.

axina, 66, 67, 68,

92.

bonasia, 192, 634.

hu-xto7ii, 74, 94.

cabira, 193.

caldarena, 70.

circeis, 193.

doiMedayi, 65, 66, 67,

70.

encedon, 72.

—, var. ///f«a, 72.

excelsior, 192, 194.

/«;«««, 60, 65. 107.

melanoxantha, 193,

194.

molomo, 94.

natalica, 72.

onerata, 60, 67, 68,

107.

oreas, 193, 194.

rahira, 73.

Serena, 92.

sotikensis, 634, 638.

stenobea, 71, 73.

— , var. lygus, 72.

violarum, 70.

(Telchinia) perrupta,

74.

Acredula
caudata, 330.

rosea, 330.

Acrobates

pygrama, 140.

Acrolepis

africamis, 312.

drummondi, 312.

Acrolophus
leucodocis, 514,

544.

niveipunctata, 613,

544.

phnnifrontellus, 513,

544.

^ocj^j, 512, 544, 549.

vii!e/fe«, 512, 516, .544,

549.

walsingkami, 514, 544,

649.

Actias

selenc, 179.

Acureuta
aspcra, 618.

lentigbiosa, 518.

Adolias

awyfe, 279.

appiades, 280.

balarama, 280.

bipimctata, 279.

discispilota, 281.

euthymius, 270.

jahiiu, 281.

Mara, 278.

wJcea, 273.

par^a, 280.

parvata, 280.

sananda, 281.

satropaces, 279.

szua, 277.

taooana, 278.

xiphiones, 280.

zichri, 280.

jEgialitia

occidentalis, 137.

iEmona
Ze?ja, 271.



680 INDEX.

Africarion

atcr, 225.

Againa
bihrunii, 170.

Agonostoina
monticola, 356, 357.

Agriolimax
ugresfis, 223.

berendti, 223.

campestris, 223.

hyperboreus, 223.

Ice vis, 223.

montanus, 223.

occidentalis, 223.

Agrioa
(Ischuura) aurora, 205.

Agriornis

maritima, 134.

AhretuUa
irregularis, 30fi.

semivariegata, 307.

shirana, 306.

Alajna

ama:oida, 94.

Alauda
arborca, 472, 476.

arveiisis, 472.

brockydai'tyla, 628.

cristata, 472.

Alcelaphus

iw-a, 321.

Alees

machUs, 327.

Alcicepbalus

ncumayri, 319.

Alligator

kaufoniensis, 7.

missisKippiensis, 149,

150, 151, 152, 159.

Alloneura
ctssw, 205.

Alucita

basalis, 495, 542.

biputic/aius, 496, 542.

endactyla, 496.

paleaceus, 495, 542.

participatus, 496, 542.

prausius, 496, 542.

(Aujw®, 495, 542.

Alyrteus

chaperi, 342.

diplochilns, 342, 348.

jotmscaumi, 343.

microconus, 343, 348.

mk-rodisius, 343, 348.
oligopleuris, 342, 348.

parvulus, 343, 348.
physis, 343.

vmbonalis, 343.

(Orthalycoeus) gibbo-

stdus, 342.

AlycteuB

(Orthalycffius) Icapa-

yensis, 342.

(—)
perakensis, 342.

(— ) thieroti, 342.

Alytes

ciste.rnasii, 601, 603,

604, 624, 626, 627.

obsieh-ieans, 593, 594,

595, 596, 597, 598,

60], 603, 604, 619,

622, 623, 624, 626,

627.
— , Tar. bosccB, 624,

626, 627.

Amalia

antipodarum, 223.
maura, 22.3.

niyricola, 223.

niyricoUis, 223.

taamanica, 22.S.

Amalthea
acuta, 418.

Amatbusia
aniythaon, 270.

nivea, 282.

porfkcus, 270.

weslwoodi, 270.

Auiauris

bobengtda, 633, 634.

echcria, 634.

jacJcsoni, 633, 638.

Amblypodia
natalensis, 87.

sophax, 370,
sojyhrosyne, 370.

Ameiva
aquilina, 355.

surinamensis, 355.

Ammodorcas
clarkci, 207.

Anipliidesma
cordiformib, 427.

Amphidrouius
cAZorfs, 336.

melanomma, 336.

pervcrsiis, 336.

Auipbiopbis
angolensis, 307.

notofania, 307.

ArupuUaria
pera/icnais, 346.

simiatrensis. 346.

turbinis, var. subam-
jyidlacea, 346.

wellcslcyensis, 346.

Amydria
anaphorclla, 517, 545.

Anapbora
arcasalis, 515, 545.

leucodocis, 614.

Anapbora
miitiasalis, 515, 545.

noctaina, 515, 545, 549.

pluiiufrontella, 513.

popeanella, 515, 545.

pusilla, 514.

Anarsia
trimaculella, 526.

Anas
io^cAas, 213, 486.
strepera, 213.

Ancillaria

acuminata, 411.

albi/iisciata, 435.
albisulcafa, 411.

ampla, 411.

castanea, 435.

ftdva, 411.

mauriiiana, 411.

Aneitea

grdffei, 215.

Mrudo, 215.

^-refi-w, 215.

macdonaldi, 215.

megalodonfes, 215.
modesta, 215.

schutei, 215.

virgata, 215.

Anguilla
latirostris, 356, 357.

Anguis
fragilis, 579.

Anisaspis, gen. nov.,

549.

tubcrcidata, 550.

Anodonta
chaperi, 348.

cuiningii, 348.
AnoHs

alligator, 353, 355.

— , var. gentilis, 356.
gcntilis, 356.

griscus, 355.

fec/tf>, 353.

richardii, 355.
vincenti, 355.

Anonialopteryx
gcranoidcs, 480, 481,

482.

Anouialurus
oricntalis, 184.

Anomia
sp., 434.

Anous
carulcus, 296, 298, 300.
stolidits, 296, 300.

Antenopborus
iihhnanni, 640.

Antbera;a
cytherca, 179.

menippe, 179.
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Antherrea
tuylUta, 179.

Anthocharis
anfigouc, 99.

cardamines, 180.

phleyetonia, 99.

reyina, 'J7.

theogoiie, 99.

Anthopsyche
agofie, 97.

deidamia, 97.

deidemioides, 97.

eucniiia, 97.

Antigonus
jamesoni, 106.

Antilope

decu la, 388.
jihalerata. 388.

scripta, 388.

sylvatic-u.^, 389.

triangularis, 1.

AntiIo]iu8

rouakynci, 389.

Anjbia
conspersa, 537, 538,

548.

curvijiimctdla, 538,
548.

Apatura
i/vX 180.

2</«^/, :250, 273.

Apliajnogaster

testaceopUosa, 642,
649.

Aphelia
lanccolana, 501.

Aphnaiiis

t'Z/a, 88.

erikssoni, 60, 61, 86,

107.

homeyeri, 61, 88, 89,

107.

hutchinsonii, 87.

onasilikazi, 88.

modestus, 60, 87, 107.

nafalcnsis, 87, 88,

89.

oreas, 87.

phanes, 88.

victorice, 61, 88.

vixinga, 87.

Apiuoglossa

comburana, 496, 543.

Aqiiila

sp., 476.

ntevia, 176.

Araschilia

burejana, 286.

prorsoides, 285, 289.

Area
americana, 431.

Area
antiqiiata, 431.

auriculata, 435.

cuuealis, 431.

decurvata, 431.
disparilis, 432.
diibia, 431.

holoserica, 432.
imbrieata, 431.

kraussi, 431.

toCea, 394, 396, 397,

398.

maculosa, 431.

navicular in, 430.

obliquata, 431.

olivacea, 396, 397.

pectunculun, 432.

retusa, 435.

scapha, 431.

sinensis, 431.

tortuosa, 435.

trapczina, 431.

uirJwnata, 431.

uropygomelana, 431,

432.

(Acarj do?ningensis,

431.

(Aaadara) atitiquata,

431.

(—) clathrata, 432.

(—) crythracnsig, 431.

(—) holoserica, 431.

(—) scapha, 431.

(Bai-batia) ////ia, 431.

(— ) obliquata, 431.

(Scaphurca) rufescens,

452.

(Trisis) semitorta,

432.

Arehaster

vexillifcr, 228.

Archi basis
ceylonica, 205, 206.

Arctoeebus
calabarensis, 458.

Ardea
agami, 465.

candidissima, 135,

136.

egretIa, 135.

Ardetta
exilis, 19.

involucris, 19.

Argala
arvernensis, 477, 479.

Arg3'niiis

aglaia, 180.

laodice, 78.

paphia, ISO.

Argyope
J^asciata, 181.

Arhopala
adatha, 370.

adorea, 370.
axone, 370.
eurisus, 370, 371,

373.
helinus, 370.
leroma, 90.

micale, 370.

phri/xus, 370.

sophax, 370.

sophrosyne, 370, 373.
Ariadne

bieolor, 556.

pennsylvanica, 556.
solitaria, 556.

Arioa
al/jinus, 221.

aterrimuis, 222.

californicits, 222.
cmpiricorum, 221.

hortensis, 221.

iticonnnndus, 221,

lusitaiiicus, 221.

suhfusciis, 221,

Ariophanta
amphidroma, 32,

brookei, 27.

inferruptts, 334.
Jcintana, 334.
lahatensis, 334.

martini, 32.

nemorensis, 30.

rareguttata, 30.

rumphii, 30.

4-^rwifa, 30, 32.

(Amphidroma) ?»ar-

;*«(•, 30.

Arius
commersonii, 234.

Artemis
cmlata, 422.

scahriuscula, 421,
Arvicola

brccciensis, 468.
henseli, 468.

Asaphis
dejlorata, 425.

Assiminea
carinata, 347.

Astropecten
pallidus, 228.

Ateles

paniscus, 142.

Athoracophorus
bitentaculatus, 217.
— antipodaricm, 217.
marmoratus, 217.

marmoreus, 217.
papillatus, 217.

verrucosus, 217.
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Athoraeophorus
virgatus, 217.

Athyma
amhara, 282.

cana, 282.

kanwa, 277.

krc&na, 281.

makesa, var. ranga,

277.

jje/Ve, var. nivifera,

281.

nivifera, 281.

opaliiia, var. orientalis,

277.
orientalis, 277.
pravara, 277.

ranga, 277.

selenophora, 281, 282.

sulpitia, 281.

zeruca, 282.

Atractaspis

bibronii, 308.

rostrata, 308.

Attacus
«;'fos, 179.

cynthia, 179.

ferny i, 179.

ricini, 179.

Attagis

^a^i, 137.

Atticora

cinerea, 132.

Atys
'iiaucum, 435.

Aulacodus
swindemianus, 237.

Aiilocera

foM, 251, 266.

Aulopoma
fowt, 339.

Aiilus

Japonicus, 429.

Auricula
auris-judcB, 339.
auris-midcB, 339.

Auximobasis, gen. nov.,

534.

persimilella, 534, 547,
548.

Avicula
cumingii, 435.

macrop/era, 435.

Bactra
laiiceolana, 501, 543.

Barnea
manillensis, 395.

Batliybiaster

loripes, 231.

— , var. obesa,

2.30.

Bathybiaster

pallidus, 229, 231.

vexilli/er, 228, 231.

Batraciiedra

alhiairigella, 538,
548.

Bazira

xylinella, 516, 545.

Belenois

7nargaritacea, 191,

194.

raffrayi, 192.

Belideus

breviceps, 140.

Bernicla
melanoptera, 136.

Bindahara
Isabella, 372.

Blastobasis

phycidella, 535.
Boa

constrictor, 448.

Bolborhynchus
orbignesius, 132, 135.

Bombinator
i^wcws, 597, 601, 603,

604, 621, 622, 626,

627.

— , var. brevipes, 621.
— , var. typus, 621.

pachi/pus, 601, 603,

604, 621, 626, 627.

Bombyx
neustria, 180.

Bos
banteng, 327.

Brachycrossata
psoricopterella, 523,

546.

Branta
rvfina, 486.

Breutliia

pavonacella, 629, 547.
Breviceps

verrucosus, 309.

Bryotropha
sp., 520, 545.

translucida, 520, 545.
Bubo

cinerascens, 468, 469,
476.

ignams, 469.

lacfeus, 469.

maculosus, 469.
virginianus, 135.

Buccinuni
aiisirale, 407.
— otaheifensi, 407.
hellangeri, 407.
biarmattim, 412.

lineolatmn, 407.

Buccinum
nodulosum, 412.

politum, 407.

tahitense, 407.

tritonoides, 405.

Bufo
calamita, 600, 602,

603, 604, 607, 612.

613, 614, 619, 626,

627.

t>j/-/«!«;s 600, 602, 603,

604, 612, 613, 625,

627.

vulgaris, 600, 602, 603,

604, 607, 612, 620,
625, 627.

Buliminus
catenattis, 310.

stictus, 310.

Bulla
ampulla, 421.

incommoda, 442, 445.

(Leiodomus) kurra-

chensis, 407.

Bullia

belangeri, 407.

grayi, 406.

mauritiana, 406.

(Leiodomus) kura-
chensis, 407.

(— ) lineolata, 407.

(—) tahitensis, 407.

(Pseudostrombus)
kurrachcnsis, 407.

Bunaea
caffraria, 179.

Buiiocephalus
aleuropsis, 235.
iheringii, 235.

Buteo
erythronotus, 135.

Bythinia
kintana, 347.

stanleyi, 310.

Bythites

fusctis, 227.

Cacocharis, gen. nov.,

503.

albinmcula, 503, 543,
548.

Cacoecia

jamaicana, 497, 543.
Csenogenes

ochracea, 515, 544.
piisilla, 514, 644.

Caiman
Jii^fr, 148, 149, 1.50,

151, 1.52, 153, 15.^
156, 157, 158, 159,
577.
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Caiman
sclerops, 152.

Calamelaps
Tniolepis, 307.

Callerebia

orixa, 269.
Calliana

pieridoides, 520.

Callichthys

affinis, 234.

a!iper, 234.

hetniphractiis, 234.

(Curydoras) pcdeatus,

234.

Callidrilus

scrobifer, 174.

Oallidryas

>re/te, 61, 99.

Calyptriea

cicatricosa, 417.

(Q-alerus), sp., 418.

Camelus
glama, 386.

Caniponotiis

hermdeanus, 642, 643,

644, 645, 647, 648,

651, 652, 653.

Campylotes
de^ffodin.ii, var. splen-

dida, 257.

hisfrionicus, var. a^izs-

SH«a, 258.

Cancellaria

exif/iia, 4.39, 445.

fischeri, 440.

h/strix. 410.

melanostoiiia, 410.

scalarina, 410.

verreauxi, 435.

Cantharus
iissofi, 409.

Oaponina, gen. nov., 573.
testacea, 573.

Capra
(egagrim, 386.

hircus, 386.

sinaifka, 464.

Capulus
rompressus, 437, 444.

Cardita
angisuloata, 435.
varkgata, 435.

(Beguina) guhernacti-

few,429.
Cardium

amboinense, 433.

australis, 428.

ef^«fe, 397.

flavum, 435.

marmoreum, 43b.

'pseiidolima, 435.

Cardium
ruhicundum, 428.
riigosiim, 428.
setosiim, 428.

Carpocapsa
transferrana, 501, 502.

Carpophaga
ckaihamimsis, 312.
noi'<e-~ealandics, 312,

313.

Cassidula

auris-felis, 339.

mustelina, 339.

Cassis

erinacens, 412.

fauroti, 435.

glaiica, 411.

nodulosa, 412.
p/fe, 412.

torqwata, 412, 435.

twrgida, 412.

wAcx, 412.

Castalia

cliandra, 273.

Castaliiis

carana, 636.

lactinaf.us, 636.

margaritaceus, 636, 638.

Castor
/6e/-, 243.

Catochrysops
cnejus, 369.

lithargyria, 369.
platissa, 369.

straho, 369.

Causus
rhombeaius, 308.

Cavia
porcelhis, 244.

Centrites

or(!ffs, 132.

Cephalophus
dorsalis, 327.

Ceratomia
amyntor, 180.

Ceratorrhineta
calidana, 500, 543, 548.

Cercopithecus

rufo-viridis, 465.

Cerithidea

bombayana, 391.

Ceritbium
cceruleum, 416.

caillaudi, 391.

columna, 417.

mammillatum, 396.

rUppelli, 416.

sribalatum,, 416.

torresi, All.

fubcrculatum, 417.

yerhwyi, 417, 436.

Cerithium
(Pirenella) mammilla-

titm, 391, 396.
(Vertagus) kochi, 416.
(—) obeliscus, 416.

Cerorrhineta
calidana, 499.

Cervicapra
clarkci, 107.

Chjerocampa
capensis, 180.

elpenor, 180.

CliiPtostomus

cirrhosus, 234, 235.
ChatDiepelia

crusiana, 132, 136.
Cliaradrius

/m/w<s, 297, 299, 300.
Charaxes

achcBinenes, 80.

bohemani, 81.

candiope, 80.

rf«/!j9^w, 283.

diirnfordi, 256, 284.
e;)Ayra, 61, 80, 81.

etheocles, 80.

guderiana, 61, 81.

jalysus, 284.

lunawara, 284.

safurnus, 80.

schreiheri, 283.
Chasiempis

c?oie«, 1C.5, 166.

_9aV«, 164, 165, 166.
ibidis, 164, ir)6.

ridgwagi, 164, 165, 166.
sandwichensis, 164, 1(55,

166.

sclateri, 164, 165, 166.
Oheirogaleus

(Microcebus) smif.hi,

454.

Cbelidon
urbica, 473.

Chelone
viridis, 158.

Ohiromys
madagascariensis, 458.

Chiton
«#»««, 392.

antiquus, 421.

carinatus, 392.

discrepans, 396.

insculpttis, 392.

miiricatus, 392.

scutiger, 392.

siculoides, 392.

s«c».fes, 392, 396, 398.
stallgeri, 392.

(Aciinthochites) discre-

pans, 392, 396, 398.
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Conns
lineatus, 400.

magns, 4.3.5.

wa/divus, 400.

milJepunctafiis, 435.

minimus, 402.

mirmillo, 401.

mo idle, 400.

muiticatcnatus, 400.

musivitm, 402.

nifiropunctatus, 401.

nussafdla, 403.

pannicuius, 402, 403.

pauluccia, 4(J2.

piperatiis, 401.

pkmiliratus, 401.

quadratomaculatus,4Q\.

guerciniis, 399.

j-a«Ms, 399.

recurmis, 402.

ruhescena, 402.

scripfus, 402.

spiroyloxiis, 400.

striatus, 400.

sulphuratus, 43.5.

sumafrcnsis, 399.

surafensis, 400.

taniafiis, 402.

tesscUatus, 399. -

feri;27e, 402.

fe.rtilina, 402.

tigrinus, 402, 43.5.

travcrsianus, 401.

('M/!//9a, 402.

verriciilu7)i, 402.

vicariwi, 402.

virgo, var. tliomasi, 400.

vulpimis, 401.

Coptocbilus
secUlahrutn, 346.

Coptoloiiia

albicapltana, .50.5, 544.

figurana, 505, 544.

Coracias
abyssinica, 470, 471,

476.

garrula, 470, 471.

pilosa, 471.

Coralliophila

wahlhergi, 436, 444.

Oorbicula
astartina, 310.

malacceusis, 348.

radiata, 310.

Corbula
craasa, 435.

taheitensis, 430.

noronella

w ototania, 307.

Corvus
corone, 471, 476.

Corvus
frugilegiis, 628.

Cosinopterys
gemmifcrella, 536, 548.

Icspedczm, 536, 548.

sancti-vincentii, 536,

548.

Cotile

rupestris, 473.

Ooturnix
communis, 474, 476.

Crenatula
viytiloides, 434.

pic/a, 434.

viridis, 434.

Crenis
ama'itla, 76, 77.

henguela, 61, 77.

Concordia, 61, 77.

natalensis, 61, 76, 77,

107.

pechuelii, 77.

rosa, 77, 78.

Crepidula
( Ergsea) walshi, 418.

Cricula

trifcncstrata, 179.

Crocidosema
plehriana, 506, 544.

Crociclura '

hedenhorgi, 182.

Crocodilus
champsoide.t, 7.

kastingsire, 7.

intermedins, 7.

niloticus, 149.

palusfris, 7, 150, 151,

157, 158.

spenceri, 7.

toliapicus, 7.

Crossolsamon
evcrsmanni, 629.

Orcissoptilon

tihctanum, 464.

Cryptolechia

strigosella, 527.

Ctenoblepliaris

adspersiis, 3.

jamesi, 3.

Cucullsea

concamerata, 432.

Cucullia

scropkularia, 180.

Cultellus

sp., 429.

cultellus, 435.

Cuspidaria
adenensis, 435.

!'er«s, 438.

(Myonera) lischkei,

438, 444.

Cyan iris

dilectus, 253.

placida, 253.

puspa, 253.

Cyclopborus
auranfiacus, 341.

haylei, .341.

borneeiisis, 341.

expa.nsiis, 341.

foliaceus, 343.

lahatensis, 340.

fowl, 341.

malayanus, 341.

penangensis, 340.

rcgelspergeri, 340.

semisulcatus, 341. •

Cyclopides
calUcles, 102.

Cyelostoraa

calcareum, 310.

Cyclotus
himgerfordiantis, 339,

340.

suturalis, 340.

(Platyrbaphe) Am?j-

gcrfordianus,

339.

Cydo.sia

nobilitella, 534, 641.

Cygaritis

aranda, 90.

Cyliebna
ordinaria, 442, 445.

Cyllogene.s

jancta, 2(59.

Cyproea
amnilvs, 416.

arahica, 415.

carw.ola, 415.

caurica, 415.

crumta, 415, 416.

ej'osa, 415.

erj/thrmeiisis, 416.

felina, 415.

fimbriafa, 415.

hdvola, 415.

Isabella, 415.

panthcrina, Alb.

pulchra, 415.

talpa, 415.

turdus, 41.5.

undata, 415, 416.

vltellus, 415.

Cyrestis

"coc/es, 282.

ear^i, 282.

formosa, 282.

nivalis, 256, 282.

nivea, 282.

periander, 282.

rahria, 283.
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Cyrestis

risa, 283.

Cystopelta
petterdi, 225.

Cytherea
crocea, 423.

deshayesii, 423.

(— ) ffuineensis, 435.

(— ) injlafa, 435.

(— ) macfroides, 435.

(—) triradiata, 435.

(— ) timbonclla, 423.

(Caryatis) kcbraa, 423.

(—)
yerburyi, 423.

(Tivela) pondcrosa,

423.

Dactylota
kinkerella, 522.

Dafila

modesta, 289, 298,

300.

spinicauda, 136, 176,

177, 178.

Damalis
caama, 321.

lunata, 327.

<om, 321.

Daiuayantia
dilecta, 24.

Danais
chrysippiis, 61, 79.

genutia, 258.

iiyifia, 252.

Dasyoinma
fuscum, 261.

Dasyurus
ursinus, 140, 143.

Debis
bhairava, 262.

chandica, 264.

dinarbas, 264.

latiaris, 262.

mekara, 263.

serbonis, 264.

bidonis, 264.

sinurix, 262.

kansa, 263.

vindhya, 263.

Deilephila

euphorbice, 180.

^a/n'. 180.

vei<pertilio, 180.

Dendroneura, gen. nov.,

509.

preestans, 509, 510, 544,
548.

Dendroneurinse, subfatn.

nov., 509,

Dercas
wallichii, 251.

Dermochelya
coriacca, 8.

Deudorix
antalus, 84.

diiiochares, 84.

licinia, 84.

obscuraia, 84, 85, 107.

obscuratus, 60.

perse, 85.

Deudoryx
diovis, 371.
epijarbas, 371.

virideiis, 371, 373.

woodfordi, 371, 373.

Diadema
misippus, 79.

Diapheniora
femorata, 180.

Diastema
squamosa, 524, 546.

Didactylota, nom. nov.,

522.

bicolor, 522, 546.

Didelphis

virginiana, 138, 145.

Digitibranchus

niloficus, 174.

DinematicBthys
iluocmteoides, 227.

Dinopsis
spinosiis, 554.

Dinornis
maximiis, 481.

Dioue
erubescens, 423.

Diplocynodon
hantoniensis, 7.

spenceri, 7.

Dipludonta
rotundata, 430.

Diplommatica
uldrichi, 22.

concinna, 22.

yracilis, 344.

mirabilis, 345.

nevilli, 343.

superba, 344, 345.
(Sinica) canaliculata,

343, 348.

(— ) dimhmta, 344,348.

(— ) »eyj«(, 343.

(—) superba, 344.

( — ) ventricalus, 343,
348.

Dipsas
antalus, 84.

trigonata, 628, 633.
Disparoueura

ceesia, 205.

Discoglossus

^/c<«s, 699, 601, 603,

604, 620, 626, 627.

Dodona
adonira, 288.

dcodata, 288, 289.

dipoia, 288.

eyeon, 289.

longicaudata, 288.

oiiida, 288.

Dolabella

giyas, 435.

Dolichosanrus
lesinensis, 118.

Dolichotis

patagonica, 236, 237,

238, 239, 243.

Dolium
ciimingii, 412.

favannii, 412.

japonicum, 412.

luteostomum, 412.

maculatum, 412.

olcarium, 412.

perdix, 413.

variegatum, 412.

Donax
brazieri, 491.

/a6a, 435.

(Machserodonax) sca^-

pellwm. 427.

Dorcatherium
aquaticum, 358.

»«;«/, 385.

Dosinia
afta, 422.

amphidesmoides, 422.

bilunidata, 435.

bisecta, 422.

dilatata, 422.

erythrcca, '^2'S.

eiinice, 422.

ovalis, 422.

pubescens, 421, 422.

radiafa, 422.

Drillia

suturalis, 404.

Droiuieus

anyulifer, 354.

cubcnsis, 354.

cursor, 354.

ornatus, 363.

Dromopbis
angolensis, 3ff7-

Dryujusa, gen. nov.,

571.

nubila, bl2.

Dryocampa
rubicunda, 180.

Durgella
Ao«fi, 40, 46.
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Durgella
mill ata, 41.

Dyakia, gen. nov., 29.

anipliidroma, 31.

busanensis, 31, 46.

huyonis, 29, 46.

iiitradentufa, 30.

janus, 31.

iniiidaiensis, 32.

moluensu, 33, 46.

nasufa, 32, 33.

reyalia, 31.

—, Tar. imicolor, 31.
sarawakana, 32.

striata, 32.

Dyctis

patna, 270.

peali, 269.

Djsclerina, gen. nov.,

556.

principalis, 558, 575.
spinigera, 558, 575.

Eacles
imperialis, 180.

rcgalis, 180.

Eburna
ctylanica, 435.
spirafa, 435.

valeiitiana, 406.
zcylanica, 406.

Echidna
aculeata, 583.

Ectopistes

miyratorius, 194.
Eddara

xylincUa, 516.

Eggyna
suhmutata, 541.

Elainea
alliiceps, 134.

Elaponioi-pbus

capcnsis, 308.

Eleotris

dormitatrix, 356.
gyrinus, 350.

Elvmnias
obniMla, 269.
patna, 270.
^eaZi, 209.

fenavya, 269,

Emavginula
sp. nov., 395.

Candida, 392.

elongata, 391, 392,
395.

micans, 392.

Emesis
orphna, 287.

Emeus I

cratsus, 480.
(

Pkoc. Zooi. Soc—1891,

Empusa
fye«a, 180.

Engina
(Pusiostoraa) mcndi-

caria, 406.

Engyptila
albifrotis, 194.

Enispe
cycniis, 271.

eutkymius, 270.
Enuea

cylindroid^a, 315.

hunyerfordiana, 331,
3-t8.

lavigafa, 310.
perakensis, 331.
stenojjylis, 331.

(Huttonella) seatoni,

315.

(Microstrophia) ^?«j-

gerfordiana, 331.
(— ) perakensis, 331,

S48.

(— ) suhcylindrica, 331,
348.

Entomothele
guyanensis, 551.
striafipes, 552.

Eosphaigis
^(^'CTs, 7, 8.

Epicrates

venchris, 448.
Epimastidia

arienis, 365.

mop«, 365, 366.
Episimus, gen. nov.,

501.

avgmentava, 502, 543.
trun^fcrrana. 502, 543,

548.

— , var. Vincentana, 502,
543.

Eponiophorus
minor, 182.

Erebia
polyphenms, 269.

Ereitiias

guttulata, 630.
Erethizon

dorsatiis, 244.

Erikssonia, gen. nov., 91.

acrcsina, 60, 61, 92,

107.

Erites

avgularis, 268, 269.
mcdura, 268, 269.

Eryx
jactdus, 631.

— , var. miliaris, 631.
Esites

angidaris, 255.

No. XLYI.

Euarne
ohligatclla, 533, 547.

Eublepharis

moA-ularins, 630.
Eudriloides

gypsatus, 173.

parvus, 173.

Eudrilus
jidlieni, 173.

Eudyptes
antipodum, 121.

Eulepiste

cressoni, 511.
iimlrafipalpis, 511

544, 549.
Eulima

cuminyii, 414.
Eutueces

schncideri, 630.
scutafm, 628, 630.

Euniilax

h-andti, 224.
Euphsea

splcndvns, 204.
Euplecta

anceps, 33.3.

bijiiga, 332.
pataniensis, 333.

Euplocamus
albocristatus, 327.

Euplcpa

midamus, 251.
Euptychia

c?-«M, 266.
Eurypyga

kelias, 12.

Eurytela
casidmmi, 272.
horsjieldii, 272.

Eutbalia
alpluda. 280.
a«_y<e, 251, 279.
appiadcs, 280.
bipunctata, 279.
Confucius, 278.
francits, 279.
jahuu, 281.

kesava, 279.—
,

var. discispilota.

281.

»«?•«, 251, 278, 279.
narayana, 278.
o»«f«, 279.

^ar^«, 280.

satrojmces, 279.
taooana, 255, 278.
zichri, 280.

Eutbria
cornea, 398.
lincafa, 437.
mayellani, 437.
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Everes
/cala, 251, 253.

nyseus, 251.
parrhasius, 251.

mnbriel, 2.51.

Everettia, subgen. nov.,

33.

aglaia, 35, 36.

bocki, 36.

consul, 34.

— , var. rufa, 36.

cutleri, 36.

hjfaUna, 35, 36.

jucunda, 34, 36, 46.

svbconsid, 35, 36.

Falco

fusco-cariilcscens, 135.

Fasciolaria

filamentosa, 435.

trapezium, 411.

Felderia

dimidiella, 516, 545,

649.

<?oen', 516.

Felis

ttdliana, 197.

!<»c«a, 197, 212.

Filistata

capitata, 553.

cidxecola, 553.

Fissurella

ruppcUii, 420.

Formica
fusca, 645, 647.

nigra, 640.

Fregata
aquila, 300.

wJHor, 290, 300.

Fregetta

albiqularis, 295, 298,

300.

Fringilla

Calebs, 472.

linaria, 628.

Fruticola

penangensis, 335.

Fulica

ardesiaca, 136.

gigantea, 132, 136,

Gaeotis

douvillei, 332.
Galago

aife(«, 453, 461.

crassicaudatus, 456.

j»e//, 461.
Galasa

rnbidana, 541.
GaleiehthjB \

fclicc2>s, 148.

Galeomma
sp., 430.

formosa, 430.

Gallinago
paragiuiicB, 137.

Gallinula

galeata, 136.

GastrochiBna
rf«6w, 395, 396, 398.
indistincta, 395.

lamcllosa, 395.

rilppellii, 395.
Gauris

biferana, 529. 546.

rimulalis, 629, 646.

Gazella
?w«o, 210, 211.

pdzehii, 211.

sxmmerringi, 210.

s/jc-tw, 209, 210, 211.

thomsoni, 211.

w««erj, 209, 210.

Gecinus
viridis, 123.

Gelechia

sp., 620, 545.

aniinosella, 526.

attenuatella, 519, 645.

fMjcfeo-cc;'(iM;a,519,546.

costipunctella, 519, 545.

donatella, 519.

exclarella, 519, 646.

rivulcUa, 519, 546.

robustella, 519, 545.

(Helcystograinma) o5-

seratella, 523.

(Tachytilia) desectella,

523.

Genidens
cuvieri, 234.

Geocaroinus
ruricola, 486.

Geogenia
natalensis, 174.

Geomalacus
maculosus, 221.

Georissa

montcrosatiana, 346.
scmisculpta, 346.

Geositta

cunicularia, 134.

./roicjii, 132, 134.

Geotroehus
perakensis, 334.

Gerres
argcnteus, 366.

rhombeiis, 356.

Giraffa

attica, 317.

camelopardalis, 316.

miorodoH, 317.

Giraffa

parva, 317, 320.

siualensis, 316.
vetusta, 317.

(Camelopardalis) 6j<!}-

riguni, 316.

Girasia

crocea, 225.

depressa, 225.
Globiocephalus

stiineval, 178.

Glyphidoeera, gen. nov.,

.531.

audax, 531, .547, 548.

Glyptosaurus
rugosics, 116.

Gobiesox
ccphalus, 356, 357.

Gobius
banana, 356.

Goneptery.x
zanecka, 251.

Gonyosoma
dorsale, 632.

Gracilaria

(sneocapiiclla, 639, 548.
apicepmictella, 540,

648.

Icuconota, 539.

Grapholitha
excitana, 605, 543.
^«ens, 504, 543.
subapicana, 541.

(Coptolouia) figurana,
505.

(Hedya) angmentaua,
502.

(Paedisca) longipal-

pana, 606.

Grus
cinerea, 212.

Gygis
Candida, 297, 300.

Gymnodactylu.'!
caspius, 629, 630.

fcdtschcnkoi, (i30.

scaber, 630.

Gymnophthalmus
luetketiii, 353.
^j/e/t, 353.

Gvnanisa
is?6-, 179.

Haliaetus
branickii, 374.
pelagicus, 374.

Halioarion

borncensis, 24.

Hulmaturus
bennctti, 142, 144.

thetidis, 140.
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Hamanumida
dadalus, 80.

Haminea
constricta, 421.

Hapalemur
griseus, 449, 450, 4.51,

452, 453, 454, 455,

456, 457, 458, 459,

460, 461.
Hapalus
Jousseaumi, 337.

Harma
Concordia, 77.

Harpa
ventricosa, 411.

Hegesipyle
hanno, 174.

Helcyra
hemina, 273.

Helcystogranima
obseraMla, 523, 546.

Helicarion
bocki, 225.

borneensis, 24.

cumingii, 225.

diynidiatus, 225.
Aj//i, 225.

keppelU, 22.5.

/owz, 332.

nucleaiua, 331.
ramsai/i, 225.

vitriniiia, 225.

whiteheadi, 24, 46.

zebra, 225.

Heliginocera, gen. nov.,

507.

calvifrons, 507, 508,
544, 548.

Heliodines
marginata, 535, 547.

Heliodrilus

lar/osensis, 173.

Helix
adnata, 38.

aglaia, 35.

albula, 33.

antiqua, 44.

afproxmiata, 41.

aspcrclla, 335.

hicolor, 42.

borneensis, 29.

bouryi, 335.
brookei, 27.

ceroconus, 42.

co^Ze^i, 314, 315.
conicoides, 42.

consul, 34, 36.

corrosa, 26.

delibrata, 335.

dcnsa, 26.

do9iovani, 27.

Helix

fallaciosa, 314, 335.

flexuosa, 43.

^«*a;'a, 335, 336.

germana, 44.

y/f^a.?, 27.

glutinosa, 24, 25, 26.

gobansi, 314,

hardouini, 335.
hiigonis, 29
huttoni, 43.

itifans, 37.

isabella, 32.

janus, 31.— bifrons, 31.

jucimda, 34.

labuanensis, 42.

martini, 31.

mindaiensis, 32.

mosambicensis, 310.

naninoides, 32, 334.
nasuta, 32.

nobilis, 27.

obliquata, 27.

obsrurata, 42.

ochthoplax, 28.

orientalis, 32, 44.

penangensis, 335.

pera/ccnsis, 334.

planorbis, 41.

fomatia, 28.

proctmibens, 335.
pulvisculnin, 45.

qiiadrivolvis, 43.

regalis, 31.

resplejidcns, .34.

rtigi7iosa, 335.

schumachoriana, 26.

skanica, 314, 315.

souleyetiana, 27.

striata, 32.

swettenhavii, 334.
<^aw, 42.

thieroti, 334.

tomasinelliana, 489.
tomentosa, 42.

tradita, 42.

tropidophora, 42.

unguicidastra, 43.

vitrea, 42.

vittata, 31.

(jEgista) grumuliis, 43,
46.

(—) piidica, 43, 46.

(— ) tomentosa, 42.

(Camena) germana, 44.

(Carocolla) planorbis,

41.

(Chloritis) »?ert«£fer',43,

46.

(—) jofewa, 44, 46.

Helix
(Chloritis) quadrivolvis,

43.

(Geotrochus) niahensis,

44, 46.

(—) subjlava, 45, 46.

(— ) tigaensis, 44, 46.
(Macrochlainys) A^a-

/nifl:, 35.

(— ) stephoides, 332.

(Papuina) agnochcilus,

488,491.
(— ) antiqua, 44.

(Plectotropis) wjw-
teriana, 43.

(Tracliia) /nalagana,335.

Helladotheriura
duvernoyi, 323, 324.

Heloderma
Aomci!»H, 109, 110, 111,

112, 115, 116, 119,
120, 121.

suspectum, 109, 110,

]11, 112, 115, 116,
119, 120, 121.

Hemidactylus
mabouia, 306, 351, 353,

354, 356.

Hemiplecta
crossei, 334.

c^wa !?«»!, -334.

detisa, 2().

donovani, 27.

humphreysiana, 26.

leechi, 334.

naninoides, 32.

nobilis, 27.

obliquata, 27.

sakaya, 334.

schumackcriaiia, 26.

soideyetiana, 27.

striata, 334,

vjeinkauffiana, 334.

Henucba
smilax, 179, 180.

Heptopterus
mustelinus, 233.

Herpaenia
eriphia, 61, 96.

— , var. melanarge, 96.

HerpeBtes
aiirnpunctatus, '245.

gracilis, 182.

mimgo, 245.

Herpetodryaa
carinattis, 355, 448.
— , var. vincenti, 355.
fuscus, 355.

grandisquamis, 355.
melas, 355.

sexcarinatus, 355.

46*
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IIerpyllu3

variegatiis, 573, 574.

Hesperia
borhonioa, 104.

fon-.sfaii, 107.

mohopwini, 104.

moritili, 104.

phisfrafiis, 107.

(Oxyrietra) zambesina,

105.

Himautopterus
dohcrtyi, 257.

Himatione
(fo/ci, 166.

sanguinea, 166.

Hipparehia
7ncdiira, 268.

Hirundo
sp., 476.

riistica, 473.

Histia

flahellicornis, 2ol.

Hoiuoeosaurtis

major, 167, 16S.

majciiniliani, 167, 168.

Homosteus
,

»j//Ari, ]98, 199.

HoplobatracUus
reiiihardti, 376.

Hyaliiuax
viridis, 218.

Hvalina
Vow/, 37.

perlucida, 37.

Hybocystis
elepkas, 346.

Jousseaumi, 346.

Ilydaspitlierium

megaccphahun, 322,

325.

Hydatina
circulata, 421.

phgsis, 421.

Hydroclioerus

capybara, 236.

Hydi-osaiiru3

k'sincnsis, 115.

Hvla
ac/^orcfl, 596, 600, 602,

603, 604, 610, 611,
619, 625, 627.
—, var. meridionalis,

611, 62.5.

baryfonus, 611.

cceruka, 158, 159.

perezi, 611.

rubra, .354.

Hylambates
rnandatus, 308.

Hylodes
mariinicensis, 355.

Hyomoschus
aquaficus, 3S5.

Hypmis
acholoia, 78.

ilithyia, 78.

Hyperiodrilus
africanus, 173.

Hypochera
w, 179.

Hypocbrysops
alyattes, '.ibT.

architas, 357.
crafevas, 357.

senfhes, 357.

Hypolye£eaa
cmculm, (il, 85, 107.

eryhis, 85.

Hypolymnas
poggei, 79.

Hyponomeuta
confusdla, 527.

makalabellus, 532,
547.

pattcelbis, b'27.

triangularis, 532, 547.
Hypselostoma

bensonianum, 3-38.

crossei, 338.

dayan /cm, 338.

hungerfordiamim, 337,
348.

luzonicum, 338.
transitans, 338.

tubifcnim, 338.

Ilyrax
capensis, 465.

dorsalis, 465.

Hyreus
cordatus, 636, 638.

/»6a, 636, 637.

lanthina
fragilis, 435.

troohoides, 414.

Iguana
tubermdata, 355, 466.

Ilerde

androcles, 251.

brahma, 251, 257.
epicks, 251.

;*«?««, 251.

loluus

bowkeri, 85.

ceeculus, 85.

pallene, 86.

Iridina

oblonga, 312.

Ischnaspis, gen. nov.,

562.

peltifer, 502.

Jamides
amarauge, 366, 372.
cainpanidata, 367.
ccphinn, 367, 372.
morphoidcs, 368.

samia.t, 367, 373.

woodfordii, 367, 368.
Janella

papillafa, 217.

Junonia
artaxia, 75,

boopis, 74.

ccl)rene. 74.

e^c^/a, 74.

ciiama, 74.

Kaliella

perakcnsis, 333.
Kallima

alompra, 283.

i(a'/ow/,283.

inachus, 283.

liiyveffi, 283.
limhorgii, 28.3.

paralckta, 283.

Lacerta
ac/ifig, 11.3.

^r'a/fo;"/, 202.

muralis, 630.
ocellata, 169, 170, 201,

202.

simony i, 201, 202.
Lacbesia

mutus, 448.

Lfelaps

acw;-;/.;, 644, 052, 6.53.

euneifcr, 643, (547, 649,
6.51, 652, 653.

eqidfans, 641, 649,

653.

flexiiosa, 644, 650,
65.3.

hilaris. 650.

Z(gi'/s, 642, 648, 653.

mi/rnwphiliis, 642,649,
'653.

vacuus, 644, 650, 651,
653.

Lagochilus
swettcnhami, 341.
townscndi, 341.

Lagoiny.s

sa.rdus, 468.

Lagostoiniis

trichttdactylus, 244.

Lama
.(//a»ja, 386, 387.
'haanarhns, 386, 387.
pacos, 3S(», 387.

vicugna, 386, 387.
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Lampides
(slianus, 368.

aratus, 3fiS, 373.

areas, 3(i8, 373.
astarfe, 359.

eas&ioides, 369.
celeno, 368.

o(£ri<liiia, 368.

coruscans, 369.

evanesccns, 368.

pseiidocfansius, 369.

Laojprocjstis

comilhia, 333, .348.

mulayana, .'133, 348.

molecula, 333.

Lampiisia
(Priene) murrayi, 436,

444.

Lanistes

a#?j/.S 310.

nyasnanus, 310.
ovum, 310.

ptirptcreus, 310.

sotidus, 310.

Larus
icktht/defus, 464.

maculipinnls, 373.

serraniis, 137.

Lasioinuiata

hhudra, 265.

mvirheadi, var. bkima,
2(i6.

pidaha, 265.

satricus, 266.

Lasius
^«yi(s, 640.

Latirus

polygomis, 411.

(Peristernia) forsJcalii,

411.

(— ) patducciis, 411.

Laxita
damajanti, 287.
orphna, 287.
telesta, 287.

Lebadea
austenia, 278.

Leioptilus

paleaceus, 495.

thoma, 495.

Lemur
alhifrons, 454.

anjuanensis, 454, 455,
456, 457.

hruniieus, 454.

nigriji-ons, 457.

psilodactylus, 458.

rujifrons, 454.

varius, 454.

Leptasthenura
agithaloides, 135.

Leptodactylus
caliginosus, 3.55.

pcntadacfglus, 354.
validus, 355.

Leptodira
semianmdata, 307.

Leptopoina
aspirans, 341.

Leptoptilus

Javanicus, 477, 479.

Lepus
cuniculuf!, 153, 158,

161, 1()4, 244.

tirnidus, 164.

Lestes

elatus, 206.

gracilis, 206.

Lethe
hhairava, 262.

briaanda, 2(i3, 264.

chandlca, 264.

dinarbas. 263, 264,
disians, 263.

gulnihal, 263.

kanna, 263.

latiaris, 262.

mcJcura, 263.

minerva, 264.

purana, '2f^8.

serbonis, 264.

siderea, 264.

sidonin, 264.

sinorix, 263.

vindhya, 263.

Leucocliitouea

leviibu, 105.

paradisea, 10.5.

ummolensis, 105.

Leucoiiia

denticulata, 392, 396.

Libellula

camaiica, 204.

niarcia, 203.

pruinosa, 203.

trivicdis, 203.

Libyodrilus, gen. nov.,

175.

violaccus, 173, 174,

Libytbea
leva II a, Tar. prorsa,

285.

«fflr«wa, 250, 258, 285.

ro/««/, 250, 251, 258,

285.

Lima
australis, 444, 445.

M^^a^-a, 393, 396,

398.

loscombii, 444.

murrayi, 444, 445.

pectinata, 444.

Lima
rotundata, 393.

squamosa, 393.
Liiuax

agrestis, 223.

cinereoniger, 222.

flavus, 222.

hcmphilli, 223.
maximus, 222.

meyalodontes, 215.

Limeiiitis

auffenia, 250, 251,
278.

danava, 277.
disippiis, 180.

<^i^rfi<, 251,276.
eurynome, 276.

seknophora, 281.
say/a, 276.

Liuina'a

natalensis, 309.

Limopsis
fnrskalii, 433.

Liophis
andrcce, 354.

fugiiivus, 353,

regincB, 354,
Liparis

dispar, 180.

Lita

crocipuncieUa, 520,
546.

Lithocraniiis

walleri, 197, 207.
Littorina

acutbipira, 487, 491.
glabrata, 416.
grano-cosfata, 416.

/«/«»«, 488, 491.
insularis, 416.
natalensis, 416.

pyramidalis, 416.
Lomvia

z!roi/e, 176.

Lophopborus
impeyanus, 327,
Ihuysi, 212,

Lophotes
capellei, 484.
cepedianus, 483, 484,
crisfatus, 484.
^s>t«, 484.

Loi'icaria

a?i;«, 234.

cadeee, 234.

/iwa, 234.

strigilata, '2B4:.

Loris

gracilis, 451.

Lucina
tigerina, 435.



692 INDEX,

Lucina
tiyrlna, 430.

(Codakia) cxaspcrata,

429.

Lumbricus
capensis, 174.

etiycnice, 173.
Lutra

Icptonyx, 1V1.
Lycajiia

adonis, 180.

aquatorialis, 637, 638.
alsulus, 366.

«&««, 180, 366.
asopus, 81.

bioccUata, 366.
baetica, 82.

caliee, 83.

cissus, 82.

corydon, 180.

dioiiisius, 358.

gaika, 82.

glauca, 81.

icarus, 180.

inops, 365.

jesous, 83.

johates, 82.

Itccida, 82.

lysimon, 82.

mahallokocena, 82.

melcena, 83.

moriqiia, 83.

osiris, 81.

palemon, 637, 638.

parsimon, 81.

sichela, 82.

sybaris, 83.

telicanus, 82.

Lycffiuesthes

amarah, 83.

emolus, 357, 358.

otacilia, 83.

Lycodon
aiiamallensis, 632.

striatus, 628, 631,

632.

travanconcus, 632.

Ljcosa
nigra, 181.

jjorfo-santana, 181.

Lygosoma
nundevalli, 306.

Mabuia
anea, 355.

agilis, 353.

— , var. Z«cj«, 353.
aurata, 355.

/«« /tf-, 353.

Maclia'ra

japoHica, 429.

MachfEra
radiata, 435.

Macrochlamys
aglaja, var. emargi-

nata, 35.

bartoni, 332.

consepta, 332.
consul. 34.

cutleri, 36.

glutinosa, 25.

hatchongi, 332.

jousoiiji, 332.

jucunda, 33.

kiimahcnsis, 332.

pataniensis, 333.

l)erinqundensis, 313,

315.

plicifera, 314.

stephoidei, 332.

Macroglossa
bombyliformis, 180.

Macropus
giganteus, 579.

major, 143.

Macrorbaruphus
grisc'us, 627.

Mactra
decora, 428.

fauroii, 428.

jickeiii, 428.

olorina, 397.

pulchra, 428.

(Mei'ope) (Bgyptiaca,

428.

Malacoliuiax
nyotcliics, 223.

valcntianus, 223.

Malleus
fl/6«s, 433.

(Malvufundus) rcgula,

434.

Manchaiia
avitella, 618.

Marginella
brazieri, 440, 445.

carinata, 440, 445.

/aAa, 435,

lactea, 435.

monilis, 435.

obscura, 411.

Martanda
janardana, 262.

Martesia
striata, 430.

Megalixaliis

fornasinii, 308.

Melanagria
ga/athca, 180.

Melania
episcopalis, var. ptrak-

ensis, 348,

Melania
infracostata, 348.

inalaijana, 347.

nodicincta, 310.

nyassana, 310.

polymorpha, 310.

jnipiformis. 310.

sinwnsi, 310.

tubcrculata, 310.

— , subsp. malayana,
347.

— , var. 'malaya7ia,'^7

.

turritispira, 310.

variabilis, subsp. fpi-

scopalis, 347, 348.

(Melauoides) episco-

palis, 347.

(Striatella) malayana,

347.

(— ) truncafiila, 347.

(—) tubcrctdata, 347.

Melanitis

2Mina, 270.

pcnanga, 269.

Melanoeyina
faunula,'iT2.

Melauoides
malayanus, 347.

truncatulus, 347.

tubcrctdata, 347.

Meleagriua
fucata, 434.

maruaritifera, 434.

varia, 435.

Melongena
martini, 405.

paradisiaca, 40.5.

Melopelia
leucoptera, 194.

Meroe
menstrualis, 422.

Mesodesma
striata, 435.

Mesoliujax
brazcni, 223.

Mesoprion
(/risei/s, 356.

Miagrammopes
scoparius, 555.

MicTochfeta
beddardi, 174.

rappii, 49, 174.

Microcystina
cavernee, 39.

w/a«s, 37, 46.

piidens, 38.

scclusa, 38.

st.johni, 38,46.
townsendiana, 333.

Microcystis

dyakana, 37, 46.
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Microcystis

luwi, 37.

macdoiigalli, 37.

miliacea, 37.

perbicida, 37.

tersa, 36, 37, 46.

Microinerus

fiiialis, 204.

Micronympha
aurora, 205.

Milvago
rneyulopterus, 135.

Milvus
ceyyptiacus, 4G9.

ictinus, 46U.

mil/runs, 469.

regalis, 469.

Mimeseoptilus
pimiilio, 495.

Mitra
amphorilla, 410.

ferruyinea, 410.

yranatina, 410.

literata, 410.

miranda, 440, 445.

ruhritincta, 410.

scabriuscula, 410.
scutulata, 410.

Mitromorpha
brazier i, 487, 491.

Mitrularia
cicatricosa, 417.

Modiola
auric^ulata, 430.

Modiolaria
ca-nobiia, 393, 394,

395.

cuminyiana, 394.

cuneata, 394.

marmorata, 393, 394,

395.

Monopeltis
sphenorhynchus, 306.

Montaciita
acu7ninata, 442.

Monticola
cyanus, 472.

Mugil
brasiliensis, 357.

Murex
admicospinosus, 404.

cyacantha, 405.

haustelhim, 405.

lycacantha, 405.

macgillivrayi, 404.

martimanus, 404.

06'ca, 404.

scolopax, 404.

temispina, 404.

tribulus, 435.

troscheli, 404.

Murex
(Chicoreus) anyuli-

ferus, 405.

(— ) ramosus, 405.

Mus
arborarius, 18C.

aryillosua, 186.

blanfordi, 326.

dolichuriis, 186.

orthodon, 468.

rutilans, 186.

(Isoinys) abyssinicus,

186.

(— ) pumilio, 186.

Miiscicapa
parva, 628.

Miiscisaxicola

albifrons, 134.

rufivertex, 134.

Mycalesis
anapifa, 262.

anaxias, 259.

anaxioides. 259.

ch'xraka. 260.

diniche, 261.

dohcrtyi, 261, 262,

289.

fusca, 261.

fuscum, 261, 262.

yopa, 260.

gotama, 260.

jaiiardana, 262.

khasiana, 260.

maianeas, 262.

malsara, 260.

malsarida, 260.

mnasides, 262.

nicviia, 260.

oculata, 260.

oroates, 261.

perdicias, 260.

rudis, 260.

sanatana, 260.

surkha, 261.

ustidata, 261.

Mygale
yuyanen&is, 551.

sancti-vinceiiti, 553.

Mylothris
agathina, 95.

Clarissa, 189.

jacksoni, 190, 194.

mackemiana, 190, 194.

narcissus, 190.

rueppelli, 190, 191.

wintoniana, 189, 194.

Myodes
lemmus, 655.

Myrina
Isabella, 372.

/otojs, 372.

Myrina
pallene, 86.

Myrinecozela
ochraceella, 517, 545.

Mytilus
a/er, 430.

pcrna, 430.

pictus, 430.

seneyaleiisis, 4.33.

taprobanensis, 430.

variabilis, 397.

Nacaduba
amawra, 361, 362, 372.

ancyra, 3(>1.

ardates, 366.

astarte, 359.

«iw», 363.

ei(?-e^e«, 360, 361, 372.

felderi, 3.59.

/te/r/a, 362, 372.

korene, 361, 372.

ligamenta, 361, 372.

lineata, 363, 364.

macrophthalma, 359,

360.

maniana, 361, 372.

Mora, 359,

palmyra, 363.

plumbata, 359, 360,

372.

prominens, 360.

ugiensis, 360, 372.

vincula, 363, 364, 372.

Naia
Aa^e, 308.

mossambica, 308.

nigricollis, 308.

Nais
elinguis, 51.

Nanina
albersi, 31.

amphidroma, 31.

atrofusca, 26.

borneensis, 29.

brookei, 27.

castor, 313.

consul, 34.

eorrosa, 26,

densa, 26.

donovani, 27.

glutinosa, 55.

herklotsiana, 26.

hyalina, 35.

infa7is, 38.

j'anus, 31.

jucunda, var. wawa, 35.

macdougalli, 37.

obliqiuda, 27.

producta, 32.

regalis, 31.
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Nanina
sotdet/etiana, 27.

striata, 32, 334.

stihcastor, 313, 315.
tcrsa, 36.

tritoniensis, 313.

(Ariophanta) sarawak-
ana, 32.

(Hemiplecta') hugonis,

29.

(— ) naswta, 32.

(MaiTochlamvs)«^/«ia,
35.

(

—

)juctinda, 35.

(Microcy.stis) townsend-

iaiia, 333.

(Rhyssota) borneensis,

29.

(_) irooZ-ei, 27.

(Trocliomorpha) ^!/^a^>,

42.

(Xesta) decrespiffnyi,

26.

(—)
glutinosa, 25.

Nassa
albescens, 408.
—, var. fcnestrata, 408.
albijiuncfata, 408.

coronafa, 408.

crenoUrafa, 408.

fissilabris, 408.

gciiimulata, 408.

grandiosa, 407.

lentiginosa, 407.

margi/mlafa, 435.

molUana, 406.

nodiccstata, 408.

jafj^i'MS, 407.

putictata, 407.

vclata, 407.

verrucosa, 408.

Natica
ch'mnitzi, 414.

furskalii, 414.

maroccana, 414.

pulicaris, 413.

r«/a, 414.

tan lata, 413.

vestalis, 435.

(Mauii 11a)/«e/a»osio?Ka

,

414.

(Naticina) papil!a,^\i.

(Neverita) 6?irf//«2a,414.

(Polinices) mamilla,
414.

Nemertoclrilus
griseiis, 173.

Neocoenyra
duplex, 62.

Neoinnella

Jm6«y, 217.

Neope
agrestis, 265.

armamlii, 265.

6Aa(//-a, 265.

iA;w«, 255, 257, 266.

khasiana, 265.

moorei, 2()6.

Muirheadi, 266.

pulaha, 265.

Neotragus
^«-A-i, 211, 212.

salfianus, 211, 212.

Neptis

accris, 27Q.
adara, 276.

agatlia, 78.

amba, 275.

— , var. carticoides, 275.

ananta, 274.

anjana, 21b.

bunnana, 21b.

cartica, var. burma7ia,

273.

carticoides, 275.

clinia, 276.

dindinga, 274.

disrupta, 276.

duryodana, 275.

eurymcnc, 276.

eurynome, 276.

hornoiiia, 256.

kamanqm, 276.

khasiana, 275.

mahcndra, 276.

mectana, 276.

miah, 274.

nandina, 256, 276.
««!«, 275.

radha, 274,

swinhoei, 276.

varmona, 256, 276.
Nerita

albicilla, 419.

arabica, 419.

chamcsleon, 419.
longii, 419.

polita, 419.

quadricolor, 419.

Neritina
crepidularia, 391.

Neurobasis
apicalis, 204, 206.

Neurosignia
doublcdayi, 256, 277,

289.

. st'yrt, 277.

Nigritella

conicoidcs, 42.

tropidophora, 42.

Nops
oocciiieus, b72, bib.

Noboryotes
typ'hlops, 327, 328, 466.

Nucras
fesscllata, 306.

Nucula
t^&c'^a, 442, 445.

umbonata, 443, 445.

Kumenius
tahitiensis, 299, 300.

Nycticebus

javaniciis, 451.

tardigradus, 453.
Nyeticorax

calfdonicus, 178.

griseus, 18, 178.

obsciirus, 136.

violaceus, 176, 177,178.
Nyctinomus

africanus, 182, 183.

cestoni, 182.

fo6a/«s, 182, 183.

miarensis, 183.

midas, 183.

taniotis, 182, 183.

ventralis, 183.

Nyiiiphalis

alpheda, 280.

caledoiiia, 284.

candiope, 80.

ephyra, 80.

giideriana, 81.

schreiberi, 283.

Odiyrocera, gen. nov.,

565.

arietina, 566, 575.
quinqMvittata, 566,

575.

Odenestis

potatoria, 180.

Odo3tomia
fauroti, 435.

fischeri, 441.

(Turbonilla) consan-

guiiica, 441, 44.5.

(—) constricta, 441,
445.

(—)7?«7jot, 441,445.
QLcodoma

ccphulofis, 462.

Oedeuiatophorus
basalis. 495.

Qistrelata

parvii-vstris, 295, 300.

turqiuita, 122.

CEta
compfa, 532.

fastuosa, 533, 547.

fulvigiittella, 532, 547.

punctclla, 532, 547.

siderea, 533, 547.
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Oliva

bulhosa, 435.

inflata, 411.

Omalonyx
patera, 218.

un'jids, 218.

Oiupijalotropis

carinata, i!47.

carolincnsis, 49H,

491.

Oonops
Jiguratiis, 564, 575.

fflobimanu.% 563, 575.
princeps, bbl.

piilwariiis, 5G4. 575.

spinlmanus, 563, 575.
Oopelta

iiir/ropunctata, 222.

Opeas
gracile, 337.

Oplriomorus
hlaiifordii, 631.

hrei'ipes, 628, 631.

Oplithalmidioii

fusi-um, 352.
Opistboporus

pena7i(/eiisis, 340.
solutus, 340.

Opisthostoma
pauhiccioB, 343.

pera/iensc, '.iAli.

Opopaa, gea. nov., 560.
ctipidus, 560.
dcsertkola, 560, 575.

Oreas
canna, 373.

Oreomys
typus, 185.

Oreotragus
saltator, 211,389.

Orneodes
eudactyla, 496, 542.

Orthetrum
carnaticutn, 203, 204,

206.

pniinosum, 203.

triatiffularis, 204.

Oryx
iewa, 207.

ffacella, 467.

Oscella

aneonivclla, 517.
Osteotemus

tetraspis, 151.

Ostrea
cormipina, 435.

crista-galli, 435.

limacella, 435.

Otaria
yilkspii, 326.

stellcri, 326.

Otiothops
amazonicus, Sib.

lapidicola, 574.

ohlongtis, 574.

walckenaeri, 575.
Otocinclus

affinls, 234.

tiiyricatida, 234, 235.
Otoiiiys

aiichict(e, 184.

hranfsii, 185.

irroratus, 184, 185.

jackgoni, 184.

unisulcattis, 185.

Ovis
argali, 321.

nahoor, 321.
/)o/«, 321.

Oxyptilus

2}tisillidactgliis, 495.
Oxyrhopus

2)iumbeus, 352, 354.
Osytes

sakaya, 334.

Pachydactylus
onhaughnessyi, 306.

Pachylouierus
asperulus, 551.

salebrosus, 550,

scrupens, 550.
Pachyornis

elephantopus, 480, 481.
immanis, 482.
rothschUdi, 481, 482.

Paedisca

longipalpa7ia, b06,b44.
Paleeotragua

roucnii, 319, 320.
Palaina

nei'illi, 343.

mperba, 344.
Palthis

arcasalis, 515.
mhnascdis, 515.

Paludina
bengalensis, subsp. joo/y»

gramma, 347.
sumatrensis, 347.

Pampliila
ayresii, 104.

bwbonica, 104.

callicles, 102.

fatuelhcs, 104.

hottentota, 103, 104.
mohopaani, lOi.

monasi, 104.

moraiiiii, 102.

moritili, 104.

obmnbraia, 61, 103,
107.

Paniphila

occM/;;a, 61, 103, 104.
Paphia

inachiis, 283.
piaralekta, 283.

Papilio

achme, 98.

agatha, 78.

agathhm, 95.

o;'ai', 180.

anthcus, 100.
aratus, 368.

arckirus, 251.
asterias, 180.

aKrelius, 270.
brigitta, 94.

celeeus, 81.

cleliu, 74.

cocoes, 282.

constantimis, 187, 188.

coriimeus, 100.

cresphontes, ISO.

cynorta, 188.

deedalus, 80.

<ZrtMt.«, 365.
demole us, 101.

echerioides, 189.

ehphenor, 250.

encedon, 72.

c?-a?j, 25 J

.

Jiirrella, 99.

forestall, 107.

gancesa, 251.

^yas, 251, 258.
haquinus, 287.
harpax, 89.

ilifhyia, 78.

jacksom, 188, 194.

krishna, 251, 258.

lurlinus, 100.

lysimnn, 82.

machuon, 180, 258.
mackiunoni, 187, 194.
meleagris, 80.

meseiitina, 95.

mincrva, 264.
morania, 61, 100, 107.
octavia, 75.

pa»7s, 251.

parsbnon, 81.

periander, 282.
podalirius, 180
poh/nice, 284.

pylades, 100.

rhetenor, 251.

sakontala, 250,
severhia; 96.

sulpitia, 281.

telearckus, 260.
telicanus, 82,

vindex, 101.
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Paradrilus
roscB, 173.

Paraliroax

intermittens, 224.

Parniacella

valencicnuii, 224.
Parmarion

heccarii, 24, 224.
doria, 24, 224.

jmpillaris, 34.

Patella

chitonoidcs, 420.

Patula
(Macrocjcloides) oh-

scurata, 42.

Pecten
challcngeri, 443, 445.

lividus, 4.">4.

luiiilentus, 434.

^//ca, 434.

sanguineus, 435.

sanffuiiioleutus, 435.

senatoriiis, 392, 393,

395, 434.

splcndididus, 43.5.

i;a/7«s, 392, 393, 395.

Pectinator
spekii, 244.

Pectunculus
ainboinensis, 433.

'pectiniformis, 432,
433.

'pcctim.cidus, 432.

sithmmtm, 432, 433.

Pelargodes
magiiiis, 477, 479.

Pelargopsis

Tiiognus, 477.

Pelias

herns, 579.

Pelicinus, gen. nov.,

559.

marmoratus, 559, 675.
Pelobates

cultripcs, 601, 603,
604, 615, 616, 626,
627.

/«sf««, 593, 601, 602,
603, 604, 605, 614,
615, 616, 626, 627.

Pelodytea
punctatits. 594, 595,

597, 598, 599, 601,

603, 604, 617, 619,
626, 627.

Penthema
darlisa 276.

Peraineles

nasufa, 140.

Perichasta

capcnsis, 174.

Perionys
sp., 174.

Perna
femoralis, 435.

Perodicticiis

^orto, 453, 455.

Petricola

hipartita, 394.

chinensis, 394.

hemprivhi, 394, 435.

lithophuqa, 394, 396,

398, 435-

typica, 394.

Petrodromus
tetradactylus, 182.

Pexicnemidia
mirella, 518, 545.

Pliaedusa

filicostata, 339.

Pha3nothele

gavjoni, 551.

insidm-is, 551.

Phaethusa
magnirostris, 301.

Phaeton
mthercus, 300.

ruhricaitda, 293, 298,

300.

Phalacrocorax
varius, 465.

Phalyena
(Tinea) punctella, 532,

Phalangista

vulpina, 140.

Phascolarctos

cinereus, 142.

Philidora
hardouini, 335.

wrayi, 335.

Philine

angasi, 392.

flj'jcrra, 392, 396,

398.
oricntalis, 392.

Philotbamnus
irregidaris, 306.

punctatus, 307.

semivariegaius, 307.

Phlegoenas

tristigmata, 327.

Plicenicopterus

andimis, 136.

jamesi, 132, 136.

Pbolas
dactylus, 395.

en/thrcea, 395.
Phos

roseatus, 408.
PLoxopteris

virididorsana, 504,

543.

Phrygilus
atriceps, 132, 133.

coracinus, 132, 133.

fruticeti. 133.

Pbrynocephalus
raddii, (i28.

Phrynoraantis
hifasciafa, 308.

Phylloscopus
s/iperciliosus, 628.

Physa
nyassana, 309.

siwcinoides, 309.
Pbysop.sis

africana, 309.

Pieumnus
viinutus, 125.

Pieris

eriphia, 90.

mesentina, 95.

severi7ia, 96.

Picuelodus

huckleyi, 232.

btifonius, 233.

chai-us, 233.

cottoides, 233.

maeulafus, 233.

valenciennis, 232.

(Pimelodella) eigen-

7nanni, 232.

(—) lateristriga, 232.

(—) nigribarbis, 232,
235.

(Pseudopimelodus) eo^-

toides, 233, 235.

(Pseudorbamdia) M/yn-
*ar6?«, 232.

(Ebamdia) hilarii,

233.

Pinna
aftenuata, 435.
bicolor, 433.

nigrina, 435. ;

pcnna, 435.

rigida, 433.

rudis, 435.

«erra, 433.

Pirula )

decussata, 435.
/ci(6-, 413.

nodosa, 435.

Pisania
j^'jica, 405.

tissoti, 409.

tritoiioides, 405.

Pitbecops
dionisius, 358, 372.
•— , var. steirema, 358,

372.

fulgens, 250.

hylax, 358.
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Pithecops

steircma, 358.

Placostylu8

cuius, 489, 491.

eddtjstonensis, 489.

giijjp>/i, 489, 491.

marfarlandi, 490.

macgillivrayi, 490.

Plagiaulax
dawsoni, 585, 586.

minor, .585.

Planaxis
brei'iculus, 416.

Planema
euri/fa, 635.

latifasciata, 635, 63S.

Planispira

brevisefa, 335.

Plaiiorbis

exiistus, 339.

Platiilea

cfttt, 327.

Platycercus

erythropepliis, 130.

eximius, 130.

icterofis, 129.

pennant i, 130.

xanthogcnys, 129.

Platynota
repandana, 499, r)43.

rostrana, 499, 543.

Platyptelia

sp., 495, 542.

pusillidactyla, 495, 542.

tecnidhm, 495.

Platysticta

^rccwi, 204, 206.

kilaris, 205.

maculafa, 205.

Plecostomus
commersotii, 234.

Pleurotoma
tuberculata, 404.

violacca, 403.

(Drillia) haynhami,

404, 435.

(

—

^challenger i,438,444.

(— ) crossei, 439, 444.

(_) Ao^fe/, 439, 444.

(-7-) Virginia, 404.

(— ) watsoni, 439, 444.

(Surcula) catena, 403.

Pleurotoniaria

adansoniana, 485.

beyrichi, 485.

quoyana, 484.

rumphii, 485.

Plicatula

sp., 434.

Plutella

cruciferarmn, 518, 545.

Plutella

xglostella, 519, 545.
Podiceps

caliparmus, 137.

Poecilia

extranea, 521,546.
Poephila

mirabilis, 465.
PolyUymiio
yodmani, 525, 546.
tenuis, 525.

Pol3omniatiis

amarah, 83.

cisMis, 82.

cleotas, 358.

Jc'sous, S3.

Polytoreutus
eaindctiS, 173.

Pontia
en's, 97.

tritogenia, 96.

Porphyrio
caruleus, 47, 48.

chloronotus, 48.

hyacinthinns, 47.

vmd,agascaricn!sis, 48.

poliocepkahts, 47.

pulverulentus, 47.

smaragdonotus, 47, 48.
vetcrum, 47.

Posena
melanoptera, 255.

Precis

amestris, lb.

artaxia, 75, 76.

cuama, 74, 75.

nachtigalii, 76.

octavia, 75.

pclasgis, 75.

petersii, 75.

sesamics, 75.

Preussia

siphonochmta, 173.

Priene
inagellanicm, 436.

Pristipoma
crocro, 356.

Propelargus
cayluxensis, 477, 479.
edwardsi, 478, 479.

Prosopeas
tchekelense, 337.

Prosotas, geu. nov., .366.

caliginosa, 366, 372.

Prosymna
ambigua, 306.

Proteles

cristatus, 207.

Prothoe
angelica, 284.

Caledonia, 256, 284.

Prothoe
frcMckii, 284.

uniformis, 284.

Protopace
Carolina, 180.
celcus, 180.

Protoptenis
annectcns, 147.

PsaiiiLuobiii

elongaia, 435.
malaccana, 425.
maxima, 435.

pallida, 425.

suffusa, 425.

(Heteroglypta) corru-

gata, 425.

Psammophis
angolensis, 307.

sibilans,YaT. subtcsniata,

307.

Psaiumotaea
ohlmiga, 425.

Psamiuotella

oblonga, 425.

Psecadia

abraxasella, 528,
546.

adustella, 528, 546.

aureoapioeUa, 528.

confusella, 527, 516.

exornata, 528, 546.

gelidella, 528.

ingricella, 527, 546.

^iVAyj, 528, 546.

nivosella, 528, 546.

notatella, 528, 546.

paucella, 527, 546.

xanthorrhoa, 528.

(Cryptoleehia) strigosa,

527.

Psephophorus
rupcliensis, 8.

scaldii, 8.

Pseudacraea

boisduvalii, 79.

lucretia. 79.

poggei, 61, 79.

trimenii, 79.

Pseudanaphora
arcanella, 516.

PseudochloriB
aureiventris, 133.

Pseudocyclopliis

walteri, 632.

Pseudonympha
4«ra, 62.

duplex, 62.

natalii, 62.

neita, 62.

Pseudophaja
splendcns, 204.
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Pseudopimelodus
parahiha, 233.

Pseudonenia
kapayanensis, 339.

Pterocera
brijonia, 419.

Pterocyclus

alhersi, 340.

regelspergcri, 340.

Pteropborus
sp., 496, 542.

ayraphoductylus, 496,

642.

aspilodactylus, 496,

542.

hipuncfatus, 496.

oxydactylus, 494.

paleaceus, 495.

participafiis, 496.

praeudits, 496.

Pterygospidea
bhayaiM, 106, 107.

jamcsoni, 106, 107.

j/ioi-o.-j, 105, 106.

Ptycliamorbia, gen. nov.,

41)7.

catenana, 498, 543.

exustana, 497, 548.

PufEnus
anylorum, 476.

assimilis, 300.

chlororhynchus, 300,

475, 476.

cinereus, 475, 476,

dickrous, 300.

fuliyinosus, 475,

476.

gavia, 627.

na/ivifulis, 295,

300.

obsciirus, 475.

tenuirodris, 476.

yelkouan, 475.

Pupa
huriancnsis, 338.

palnura, 337, 338.

plicidens, 338.

salwiniana, 338.

strophostoma, 338.

(Bovsidia) palmira,

337.

(Scopelopliila) ;ja^-

««//•«, 337.

Pupina
ar/tti'a, 345, 346.

ariiia, 345.

aureola, 345.

hrenchleyi, 490, 491.

fo«'i, 345.

tuhatensjs, 345.

icheheletisis, 346.

Pupina
(Registoma) compla-

nata, 490.

Purpura
ayroia, 409.

echinata, 409.

f/rt^'fl, 409.

hippocastanum, 408.

muncinella, 409.

rudolphi. 408.

iSiMo;;/, 409.

wahlhcrgi, 436.

Pygmaeodrilus
quiliinanensis, 173.

Pyrameis
cardui, 74.

Pyrgus
diomiis, 101.

dromus, 101.

^»«/rt, 101.

names, 102.

sataspes, 102.

seccsstis, 61, 102,

107.

vindcx, 101.

Pyrrhula
europaa, 472.

Pythia
borneensis, 339.

Querquedula
cyanoptera, 136.

oxyptera, 136.

ijzwa, 132, 136.

Bagadia
cmw, 253, 266.

cTJi'o, 266.

Rail us

rkytorhynchus, 136.

Eana
fl^ife, 597, 598, 600,

602, 603, 604, 606,

608, 609, 610, 619,

625, 626.

armfe, 600, 601, 603,

604, 605, 606, 625,
626.

cachinnans, 375.
caucasica, 375.

dentex, 376.

esculcnta, 374, 375, 376,

381, 600, 601, 603,

604, 605, 606, 609,

619, 625, 626.
— , var. lessonce, 376,

382.

—, var. marmorata,
376.

— , var. nigromacidata,

376, 383.

Rana
esculevta. Tar. rij?/-

bunda, 376, 625.

— , var. silvatica, 376.
— , var. typica, 376,

380.

/ori!d«, 375, 376.
— , var. percci, 376.
^r(Bca, 600, 602, 603,

604, 607, 625, 626.
Mspanica, 376.
— , var. bcdriaya, 376.
— , var. lataitii, 376.
lionnorati, 607.
jie/'wft, 600, (502, 603,

604, 608, 625, 626.
japonica, (ilO.

Zaf-aifij, 597, 600, 602,

603, 604, 608, 609,
625, 626.

maritima, 376.
marmorata, 376.
ridibunda, 375.
— , var. lessonce, 375.
scotica, 376.

temporaria, 374, 376,
600, 601, 602, 603,

604, 605, 606, 607,
608, 609, 610, 625,
626.

tigrina, 376.

viridis aqiiatica, 376.
Raaella

crumcna, 435.

granifera, 413.

sjjhiosa, 413, 435.
Rapana

bulbusa, 408.

Raphicera
safriciis, 266.

Rappia
concolor, 308.

Recluzia
rollandiana, 414.

Recurvirustra

andina, 132, 137.

Rhauidia
parahibcB, 233.

Rhea
darwini, 132, 137.

Rhinoceros
bicornis, 246, 327.
keitloa, 246.

lasiotis, 655.

sumatrensis, 654,
655.

Rhinochetus
Jubafiis, 9, 10.

Rhinopalpa
/«i(-a, 249, 284.

polynive, 284, 285.
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Kliinopalpa
sahina, 285.

vasuki, 285.

Ehiostoma
jousseaitmi, 340.

Rhizoruys
annecfens, 18(5, 187.

macroccphalus, 186.

splcndeiis, 186, 187.

Ehodina
peraAmgis, 337.

Ehyotheinis
marcia, 203.

Rhysota
sp., 334.

brookei, 28, 29.

bidfa, 28.

dvifija, 28.

owwi, 28, 29.

^/«fo, 334.

porphi/ria, 28.

semif/lohosa, 28.

Ricinula
chri/sosfoma, 409.

e/a^a, 409.

spectiiim, 409.

Eosfcellaria

curta, 4-35.

ciirvirostris, 419.

Eotula
AZ/w^a, 332.

Rotularia

*/;«//«-, 332.

Evssota
'6ro6/teJ, 27, 28, 29, 47.

Jann.t, 31.

nasuta, .32.

regalis, 31.

Saccogaster

maculata, 226, 227.

Sanianta
riidis, 260.

Samia
ccanothi, 179.

cecropia, 179.

Saniotbpriura

bousieri, 317, 318, 319.

Sardaga
of2(/ai'«, 260.

Satsunia

perakcnsis, 334.

Saturnia
carpini, 180.

joyri, 180.

Satyriis

armanclii, 265.

foAa, 266.

padma, 266.

Sealaria

distincta, 441, 445.

Scapharca
natalensis, 435.

Scaphiella, gen. nov.,

561.

cymhallaria, 561.
Scardofella

(;/ca, 194.

Scintilla

pustulella, 532.

Sciurus

aiinulatus, 184.

ccpapi, 184.

madagascariensis. 458.

rufobrachiatus, 183.

mdgaris, 244.

Scopelophila

patmcra, 3.37.

Scoptononia
iipuloides, 493, 542.

Scopus
umhretia, 18.

Scorpana
frondosa, 482.

ScrobiculMria

scychellanmi, 427
Scytodes

bajula, 569, 575.

ftisca, 571.

globida, 668.

guyanensis, 571.

hebraica, 568, 575.

lineatipes, 570,
575.

longipes, 667, 575,
manda, 568.

marmurata, 567.

tacsanowskii, 567.
Seniele

chinensk, 427.

(laera) seychcllarum,

427.

Sephisa

chandra, 273.

Septifer

excisus, 430.
Sergiolus, gen. nov.,

573.

elegans. 574.

variegat'us, b1^.

Serinus

hortulamis, 472.

Seniiyla

chaperi, 348.

episcopalis, 347.

perakciLsis, 348.

Setina

irrorcUa, 180.

Setomorpha
riipicella, 511, 544.

Sicyclium

'

plumieri, 356.

Sigaretus

planulatus, 414.
Siliqua

japonica, 429.
polita, 435.

pidchra, 429.
SimiEthis

aurofaHciaim, 529.
ri/mda/is, 529.

(Chordates) aurofas-
ciana, 529.

Simla
inorio, 301.

satgrns, 301.

Simoceplialus

nyasgce, 306.

Siphonogaster

(Bgiiptiaciis, 48, 50,
174.

millsoni, 48, 49, 50,

51, 174.

Siptornis

modesfa, 135.

Sistruio

chrysostoma, 409.
elatiim, 409.
Jisce/lnm, 409.
tuberculatum, 409.
mulatum, 409.

Sitala

angulata, 39.

aftcgia, 39.

carinifera, 40,
333.

evcretti, 39, 46.

gromatica, 40.

inftda, 39.

kusana, 23, 40,
46.

orchis, 40, 46.

recondifa, 40.

singidaris, 39.

subbilirata, 23, 40.

tricarinata, 23, 40.
uvida, 40.

Sitbon
chromis, 372.

phocides, 372.
Sivatheriutn

gigaideum, 321, 325.
Smerinthiis

occllatus, 180.

populi. 180.

if/fe, 180.

Solarium
atkinsoni, 441, 445.
discus, 442.

IcBvigatum, 415.
ferspactimmi, 415.
(Pbilippia) hybridum,

415.
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Solea

inscripta, 357.

Solen
ceylanicus, 435.

truncatus, 428.

Sorex
cooperi, 349.

minutus, 349, 350.

persona/us, 349.

pyytncBrts, 349.

similis, 46.S.

vulgaris, 349, 350.

Soriculus

caudattis, 350.

Sospita

neophron, 286.

Spatha
aZfli'a, 310.

nyasnacnsis, 310.

Speotyto
citnicv!aria, 135.

Sphaerodaetylus

eopiz, 352.

microkpis, 351, 353.

vincenti, 354.

Spheniscus
demersus, 326.

Sphingurua
prehensilis, 236, 244.

Sphinx
^MS!*?-?, 180.

oreodaphne, 180.

Spilotes.

varidbiKs, 448.

Spiraculum
regchpcrgeri, 340.

Spondylus
sp., 434.

aculeaftif, .393, 395.

gaderopus, 393,
395.

Starnoenas

cyanocephala, 194, 196.

Steiiobasis

occipitalis, 206.

Stcnogyra
sweifenhumi, 337.
tchtheknsis, 337.

(Opeas) tvrebralis,

337.

(Subulina) ichehelensis,

337.

Stenoonops, gen. nov.,

564.

scabriculus, 565.

Sleuops
javanicus, 457.

Stenoptilia

pumilio, 495, 542.
Slercorarius

parasiticus, 486.

Sterna
A(?r5'//, 298, .300.

fuliginosa. 296, 300.

/i^wai-rt, 296, 300.

melanmwhen, 298,

300.

panaya, 300.

trudeaui, 373.

Stibochiona

coresia, 273.

Mtcca, 273.

Stiboges

nymphidia, 288.

Stictophthalma
camadera, 271.

howqv.a, 271.

louisa, 253, 271.

Stilochirus

rovenneiisis, 651.

Stothis

affinis, 552.

cenobita, 552.

Strepsiceros

^•«ii<, 145.

Strepsicrates

ejectana, 507.

smithiana, 506, 544.

Strepsilas

interpres, 297, 299,

300.

Streptirxis

X-Zr/tz/, 310.

lemyrei, 330.

phissensis, 330.

Strombus
canceUatus, 418.

dentatus, 418.

elegans, 418.

floridus, 418.

fnsiformis, 419.

gibberulus, 418.

luhuanus, 418.

riippellii, 418.

tricornis, 418.

yerburyi, 418, 436.

Struthio

molybdophanes, 465.

Stuhlmannia
variabilis, 173.

Subulina
kaughtoni, 337.

rocpstorfi, 337.

Sula
c/yanop.s, 293, 291,300.

leucogastcr, 293, 294,

300.

piscairLv, 293, 294,

300.

Sunetta
alicia, 422.

contcmpta, 422.

Sunetta
cumingii, 423.
excavaia, 422.

menstrualis, 422, 423.
subqiiadrata, 422.

vaginalis, 422.

Sybilis

glaucopidella, .532.

Sycalis

aureiventris, 133.

Sylvia

ctimcca, 628.

Symbrenthia
niphanda, 282.

Tachyraenis
nofota-nia, 30^.

Tachyptilia

descftella, 523, 546.

Talicada
cleotas, 358.

Talpa
tyrrhcnaica, 468.

Tamarrha
gelidella, 528, 546.

nivosella, 528.

Tapas
arancosus, 425, 435.
deshayesii. 424.

gratus, 425.

nf/af-a, 424.

lentiginosiis, 424.

malabaricits, 424.

obscuratus, 424, 425.

quadriradiatus, 425.

sulcarius, 424.

virgincus, 424.

Tapinaucbenius
sancti-vincenti, 553.

TarsolepLs

fulguriferu, 258.

Tarucu.s

pliniiDs, 357, 369.

pulchra, 369.

telicanus, 369.

Taxila

(=;9eo«, 289.

fasciaia, 287.

/y/fo, 287.

Jiaquinus, t&t. fasciaia,

287.

orphna, 287.
ianita, 287.

ielesia, 287.

thuisto, 287.

Telea

angulifera, 179.

polyphemus, 179.

promethea, 179.

Teleudrilu3

ragussii, 173.
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Tellimya
siuhacuminata, 442, 445.

Tellina

adenensis, 426.

a7)gulata, 427.

armata, 426.

balaustina, 39.5, 399.

duhia, 427.

faiista, 435.

'me/j, 395, 399.

radiata, 435.

. rhomhoidcs, 427.

woodii, 425.

(Anguliis) adenensis,

426, 436.

(—) suhpallida, 426,

436.

(Macoma) duhia, 427.

(Metis) cdentida, 427.

(Phylloda) foliacea,

427.

(Tellinella) 2»?/«;'a,426.

(— ) madagascariensis,

426.

(

—

") sulcata, 425.

Tennentia
pMlippinensis, 34.

Teracolus

achine, 98.

«;9'o;ye, 97,

antevippe, 98.

antigone, 99.

(Z«i"ra, 98.

elgonensis, 191, 194.

cm, 97.

cvcnina, 97.

gavisa, 98.

r/elasinits, 98.

intcrruptus, 98.

2Mcgetonia, 99.

reglna, 97.

simplex, 98.

suhfasciatus, 61, 96.

theogone, 99.

Teras
connexana, 499.

jamaicana, 497.

rcstitutana, 499.

rostrana, 499.

Teratodes
deprcssus, 553.

TeratosclncLis

scincus, 629.

Terebra
decorata, 403.

duplicata, 403.

lamareJcii, 403.

ligata, 403.

tei'sMata, 403.

(Impages) ccerulcscens,

403.

Terias

hrigiita, 94.

butleri, 95.

desjardinsii, 95.

floricola, 95.

regtUaris, 95.

^oe, 94.

Terinos
Clarissa, 273.

roberfsia, 273.

teuthras, 273.

Testudo
microtympanum, 4, 5.

triserrata, 4, 5.

Tetramoriutn
cmspitum, 641, 642.

— , var. meridionale,

641, 650.

Thais
cerisyi, 180.

polyxcna, 180.

Thaumantis
diores, 271.

louisa, 271.

lucipor, 271.

noiircddin, 271.

pseudaliris, '2f)b, 271.

ramdeo, 271.

Tbecadactylus
rapicauda, 353, 354.

Thecla
alcestis, 372.

licinia, 84.

Tlielecboris

gm/ancnsis, 551.

rutenhergi, 552.

Tbelotornis

kirtlandi, 307.
Theoclia, gen. nov.,

567.

radiata, 567, 575.

Tbinocorus
orhignyamis, 137.

rumiciwrus, 137.

Tbylaoinus
cynocephalus, 141.

Tbysonotis
calydonica, 364.

cepAeis, 364, 373.
'

chromia, 365, 373.

hymetns, 364.

kruera, 364, 372.

piepersii, 364.

schaejfera, 364.

sperchins. 365.

Tinatnotis

pentlandi, 132, 137.

Tinea
sp., 509, 544.

ochraceella, 517.

plumeUa, 508, 544.

Tiquadra
sp., 518, 545.

aspera, 518, 545.

inscitella, 517.

lentiginosa, 518, 545.
Tivela

damaoides, 435.
Toccus

erytkrorhynchus, 327.
Tomopterna

porosa, 376.
— , \cir.Japonica, 376.

Toi'inia

perspectivitmcula, 415.

Tortrix

coluhrana, 497, 498.

effuetuna, 497, 543.
exiistana, 497.

insignifana, 497, 543.

lanccola.na, 501.

(CEuectra) exiistana,

498.

Tortyra
aiiriferaUs, 528, 546.

spectabilis, 529.

Totanus
flavipes, 137.

incanus, .300.

Tracbia
penangcnsis, 335.

Trachydosaurus
rugosics, 113.

Tragelaphus
angasi, 387.

decula, 388.

eiiryceros, 387.

^r«V;w,213,327,387,388.

scrijitus, 388.— decula, 388.
— roualeyni, 389.
— sylvaticua, 389.
— typicus, 388.

sp«/.-ez, 387, 388.

sylvaticus, 388, 389.

Tragulus
javanicus, 385.

kanchil, 385.

meminna, 385.

napu, 385.

stanleyanus, 385.

Trap'eziophora, gen. nov.,

529.

gemmula, 529, 530,
54:7, 5i8.

TriiBris, gen. nov., 561.
stenaspis, 561.

Trichomycterus
bradliensis, 235.
minutus, 235.

Tricboptilus

centetes, 492, 494.
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Trifboptilus

(Aciptilus) califomicus,

494.

Trichostibas

caUifjcra, 5.33, 547.

iophlchia, 534, 547.

ovafa, J>33, 547.
sordidata, 534,547.

Trichotaphe
trigonclla, 523, 546.

Trigouocephalus
lanceulatus, 352.

Triuga
bairdi, 137.

macidata, 137.

Triouyx
barhartB, 7.

hcnrici, 7.

hiirum, li, 7.

hicrassatus, 7.

plantis, 6, 7.

Trisis

fauroti, 435.

Trithemis
ccesia, 204.

trivMis, 203.

yerhurii, 203.

Triton
chlorostoma, 413.

chiffiilatus, 413.

gallinago. 413.

labioius, 413.

pilearis, 413.

ranjaiiii, 413.

tigrinus, 413.

trilineatus, 413.

vespacetis, 413.

Tritonidea

nifina, 435.

v.ndosa, 405.

Trocboniorpha
angidata, 39, 46.

appropi)iqiiufa, 41.

approximafa, 41.

bicofor, 42.

ccroconus, 42.

conicoides, 42.

javanica, 41.

hiisana, 40.

nigriiella, 314.

platiorbis, 41.

— , var. appropinquata,

41.

— , var. Icssim'i, 41.

— , var. numinus, 41.

stdinigrUel/a, 314, 315.

tinwroiais, 334.

tropidophora, 42.

Trochus
noduUferus, 420.

virgatus, 435.

Trochus
(Bernbix) abyssorum,

438, 444.

(Clauculus) pharaonh.
420.

(Euchelus) atratus,

420.

(Infuudibulops) ery-

thi-eeus, 420.

(—)j;r,nus, 420.

(Monodonta) australis,

420.

(Tectum) dentalis,

420.

Trogoutberium
cuvieri, 247, 248.

Tugonia
anatina, 429.

compressa, 429.
nobilis, 429.

semisulcata, 429.

siphonata, 429.

Tupinambis
nigropunctatus, 114.

Turbo
elegans, 419.

granulatus, 419.

radiatus, 419.

(Marmorostoma) coro-

natus, 419.

Turdus
chiguanco, 132,

menila, 473.
miiiicHs, 472, 476.

torquatus, 473.

Turris

intermedia, 410.

Turritella

columnaris, 417.
hookeri, 437.

imbrkafa, 435.

incolor, 437, 444.

macidata, 417.

Typhlops
ftiscus, 352.

obitistis, 306.

pkdycephalus, 352.

TJloborus

penicillatus, 554.
Umbrella

indica, 421. •

Unio
cylindricus, 56.

nyassaensis, 310.
perakensis, 348.
triangularis, 56.

Upucertbia
.7"eM-J/, 132, 134.

Uraniscodon
p/iOT, 448.

Uriechis

capcnsis, 308.
lunulata, 308.

Uropoda
cancstriana, 641.

corcinea, 64<>, 053.

/estiva, 646.

forniicarite, 640, 641.

lamellosa, 646.

Urotrichus
talpoides, .3.51.

(Xeiirotricbus) gibbsi,

351.

rta
elegans, 467.

nigricans, 467.

Yaginula
bleekeri, 23.

hasselti, 23.

wallacei, 24.

Vaginulus
prismatica, 220.

Vanellus
resplendens, 136.

Vanessa
antiopa, 180.

eudoxia, 284.

w, 180.

levana, 180.

pelasgis, 75.

prorsuides, 285.
urticcB, 180.

Varanus
albigularis, 306.

Venericordia

antiquata, 429.

canaliculata, 429.

cuminyii, 429.

Yenerupis
cordicri, 425.

m«, 394, 396, 398,
425.

macrophylla, 394, 425.
Venus

reticulata, 424.

Veronicella

birnianica, 220.
Jluridana, 218.

tei'is, 218.

marianiia, 219.
moreleti, 219.
olivacca, 219.
schivelyiB, 218, 219.
so/ca, 219.

taiinaysi, 218.
Vertagus

vcrtagm, 435.
Vitriua

borncensis, 24.

nttcleata, 331.
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Vitrinopsis

douviUei, 332.

Viviparus
capillatus, 310.

jeffreysi, 310.

politics, 310.

rohertsoni, 310.

sumatrensis, 347.

Voluta
scabricula, 410.

Volvula
acuminata, 392, 395.

angustata, 392, 395.

cylindrica, 392.

Vulsella

assabensis, 435.

pulchella, 435.

spongiarum. 435.

vulsella, 434.
Vultur

monachus, 469, 470.

Xanthidia
jloricola, 95.

Xanthotaiiia
husiris, '212.

Xenospingus
roncolor, 132, 133.

Xerus
eri/thrnpus, 1S4.

Xesta
belangcri, 25.

ftroift"/, 26.

citrina, 25.

decrespignyi, 2.5, 2'>.

— , var. pallida fa,-:ri-

ata, 26.

— , Tar. rubra, 25.

distincta, 28.

glntinosa, 24, 25. 4ii.

mindanaensis, 25.

nobilis, 27.

obliqnata, 27.

Xesta
tranqueharica, 25.

Xiphosoma
horttdanicm, 355, 356,

417.

Yoma
vflSM^?, 258, 285.

Yponomeuta
mahalebella, 532.

Yp3olophus
indignus, 526, 54{').

inanelliis, 525, 546.

pauciguttellus, 527.

pipcratus, 526, 546.

rusticus, 525, 546.

Ypthinia
asterope, 61.

6era, 62.

eorticaria, 268.

granulosa, 62.

marshalU, 267.

mcthora, 267, 289.

motsrhuk/ci/i, 267.

narasittgha, 257, 20^!.

289.

ncita, 62.

nikcea, 268.

pandocus, 268.

philomela, 267.

sakra, 267, 2(58.

Zamenis
caudeelineatus, 633.

elegantissimus, 632.

dahlii, 632.

diadema, 633.

fcdtschenkoi, 633.

gcmoncnsis, 632.

karelinii, 632.

ladacensis, 632.

niicrolcpis. 633.

miicosus, 632.

Zamenis
neglectm, 633.

numnufcr, 633.
ravergieri, 633.

rkodorhachis, 632.

ventrimacidatus, 632.
Zarathra

insulella, 538, 548.
Zemeros

albipimctata, 286.
emesoides, 286.

Jleggas, yar. albipunc-
tata, 286.

Zenaidura
macroura, 194.

Zeritis

amanga, 90.

aranda, 90, 94.

da?narensis, 60, 90, 91,

107.

leroma, 90.

molomo, 90, 91, 94.

picrus, 91.

Zethera
diademoides, 255, 259.

Zeuxidia

amethyslus, 270.
aureliiis, 270.

jnasoni, 256, 270,

271.

Zizera

gaiJca, 357, 358.

phcebe, 358.

pygmcea, 358.

Zonotrichia

pileata, 133.

Zophoessa
andersoni, 26.5.

s«w, 257, 264.

yawfl, 257, 264.

Zygaena
Jilipendul<e, 180.

THE END.

•/
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This Society was instituted in 1826, under the auspices of Sir

HuMPHKEY Davy, Bart., Sir SrAJiFORD Raffles, and other eminent

individuals, for the advancemeat of Zoology and i nimal Physiology,

and for the introduction of new and curious subjects of the Animal

Kingdom, and was incorporated by Rojal Charter in 1829.

During the period which has elapsed since the opening of the

Gardens in the Regent's Park in 1828, a very large number of

species of Mammals, Birds, and Reptiles has been obtained, detailed

lists of which will be found in the published Catalogues of the

Collection. To these were added, in 1853, collections of Pishes

and of the Lower Aquatic Animals, both marine and freshwater,

and in 1881 a House for the breeding and exhibition of Insects and

other Articulata.
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LIST OF THE PUBLICATIONS

OF THB

ZOOLOGICAL SOCIETY OF LONDON.

The scientific publications of the Zoological Society of London
are of two kinds— "Proceedings," published in an octavo

form, and "Transactions," in quarto.

According to the present arrangements, the "Proceedings"

contain not only notices of all business transacted at the scien-

tific meetings, but also all the papers read at such meetings

and recommended to be published in the " Proceedings " by the

Committee of Publication, A large number of coloured plates

and engravings are attached to each annual volume of the

"Proceedings," to illustrate the ntvf or otherwise remarkable

species of animals described in them. Amongst such illustra-

tions, figures of the new or rare species acquired in a living

state for the Society's Gardens are often given.

The "Proceedings" for each year are issued in four parts, on the

first of the months of June, August, October, and April, the part

published in April completing the volume for the preceding
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The "Transactions" contain such of the more important

communications made to the scientific meetings of the Society

as, on account of the nature of the plates required to illustrate

them, are better adapted for publication in the quarto form.

They are issued at irregular intervals.

Fellows and Corresponding Members, upon payment of

a Subscription of One Guinea before the day of the Anni^

versary Meeting in each year, are entitled to receive all the

Society's Publications for the year. They are likewise entitled '

to purchase the Publications of the Society at 25 per cent, less

than the price charged for them to the Public. A further rC'

duction of 25 per cent, is made upon purchases of Publications

issued prior to 1871, if they exceed the value of five pounds.

The following is a complete list of the publications of the

Society already issued. They may be obtained at the Society^s

Office (3 Hanover Square, W.), at Messrs. Longmans', the

Society's publishers (Paternoster How, E.C,), or through any

bookseller.
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