












TRANSACTIONS

OF

THE ZOOLOGICAL SOCIETY

OF LONDON.

VOLUME XVII.

LONDON:
PRINTED FOR THE SOCIETY :

SOLD AT THEIR HOUSE IN HANOVER-SQUARE;

AND BY MESSRS. LONGMANS, GREEN, AND CO., PATERNOSTER-ROW.

1903-06.



PRINTED BX TATLOE AND FRANCIS,

BED T.ION COURT, FLEET STREET.



CONTENTS.

I. A Revision of the Amblypodia Group of Butter/lies of the Family Lycsenidse. By
George T. Bethujse-Baker, F.L.S., F.Z.S., &c. (Plates I.-V.) . . . page 1

II. Notes on the Transformations of some South-African Lepidoptera. (Continued

from the ' Transactions of the Zoological Society of London,' vol. xv. pt. 6,

April 1901.) By Lieut.-Colonel J. Malcolm Fawcett. (Plates VI.-VIII.) 165

III. A Monograph of the Fishes of the Family Loricariidae. By C. Tate Regan, B.A.,

F.Z.S. (Plates IX.-XXI.) 191

o; IV. A Contribution to our Knowledge of the Varieties of the Wall-Lizard (Lacerta

dj muralis) in Western Europe and North Africa. By G. A. Boulenger, F.R.S.,

V.P.Z.S. (Plates XXII.-XXIX.) '

351

V. On the Intestinal Tract of Mammals. By P. Chalmers Mitchell, M.A., D.Sc,

Secretary to the Society 437

VI. Fourth Contribution to the Ichthyology of Lake Tanganyika.—Report on the

Collection of Fishes made by Br. W. A. Cunnington during the Third

Tanganyika Expedition, 1904-1905. By G. A. Boulenger, F.R.S., V.P.Z.S.

(Plates XXX.-XLI.) 537

List of the Papers contained in Vol. XVII 601

Index of Species, &c 603





TRANSACTIONS

or

THE ZOOLOGICAL SOCIETY

OE LONDON.

Vol. XVII.—Part 1.

LONDON:
PRINTED FOE THE SOCIETY,

SOLD AT THEIR HOUSE IN HANOVER-SQUARE

;

AND BY MESSRS. LONGMANS, GREEN, AND CO., PATERNOSTER-BOW.

August 1903.

Price 30s.

Taylor and Francis, Printers,] [Red Lion Court, Fleet Street.



TRANSACTIONS OF THE ZOOLOGICAL SOCIETY

OF LONDON.

VOLUME I. (1833-1835, containing 59 Plates) . . Price 3 13 6

VOLUME II. (1835-1841, containing 71 Plates) . . „ 4

VOLUME III. (1842-1849, containing 63 Plates) . . .

VOLUME IV. (1851-1862, containing 77 Plates) . . .

VOLUME V. (1862-1866, containing 67 Plates) . . ,.

VOLUME VI. (1866-1869, containing 92 Plates) . . „

VOLUME VII. (1869-1872, containing 73 Plates) . . ,.

VOLUME VIII. (1872-1874, containing 82 Plates) . . ,.

VOLUME IX. (1875-1877, containing 99 Plates) . t ,.

VOLUME X. (1877-1879, containing 95 Plates) . . „

GENERAL INDEX, Vols. I. to X. (1833-1879) . „

VOLUME XL (1880-1885, containing 97 Plates) . .
,.

VOLUME XII. (1886-1890, containing 65 Plates) . .
,,

VOLUME XIII. (1891-1895, containing 62 Plates) . . ,

To Fellows. To the Public

£ s. d. £ s. d.

3 13 6 . . . 4 18 0*

4 . .566*

3 8 3 . . . 4 11 0*

6 2 . . . 8 2 6t

5 4 3 . . . 6 19 Of

11 5 . . . 15 Of

10 4 . . . 13 12 Ot

9 8 3 . . . 12 11 Of

12 1 6 . . . 16 2 Of

10 3 . . . 13 7 Of

7 6 . . . 10

9 12 . . . 12 16

5 8 . ..740

6 8 3 . . . 8 11

* No copies of these volumes remain in stock.

t Only complete copies of these volumes are left in stock.

Continued on page 3 of Wrapper.



TRANSACTIONS
OF

THE ZOOLOGICAL SOCIETY
OF LONDON.

I. A Revision of the Amblypodia Group of Butter/lies of the Family Lyceenidoe.

By George T. Bethune-Bakek, F.L.S., F.Z.S., &c.

Eeceived October 22, 1901 ; read March 4, 1902.

[Plates I.-V.]

THE large division of the Lyccenidce usually known as the Amblypodia group has

been in a more or less unsatisfactory state for many years. Hewitson was the first to

make any really important contribution to our knowledge of the species; but his

descriptions are so meagre that without his types combined with his figures (the latter

are not quite satisfactory without the former) they would be useless. About the same

time the brothers Felder, in their valuable work the ' Reise der osterreichischen

Fregatte Novara,' added more species to the group and adopted the generic name

ArhojKila given by Boisduval for the largest section thereof, recognizing that they

were structurally different from the genus Amblypodia. This name, however, not

having been diagnosed, was practically ignored until de Mceville again adopted it in

his ' Butterflies of India,' since then it has been coming more generally into use.

I divide the group into six genera, viz. : Surendra, Iraota, Amblypodia, Mahathala,

Thaduka, and Arhopala, the last of Avhich alone contains over 200 species and

varieties without considering many synonyms. Mr. Moore has tried to split up these

into several subgenera ; but I cannot see the use of adopting them, for reasons given

below. When even a large number of species like this falls naturally into one

vol. svii.—part i. No. 1.
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2 ME. G. T. BETHUNE-BAKEE : A EEVISION OE THE

genus so that even a tyro could recognize them, and when there is no good dividing-

line, I cannot see that any object is gained by attempting to split up the genus.

Mr. de Niceville has suggested spelling the word " Arhopala " with two " r's,"

but, according to the strict canon, I prefer to leave it as it was spelt at its first

institution.

The section dealing with this group in de Niceville's work, already referred to, is by

far the most valuable treatise we have, but there are so many extra-Indian species and

so much material has been received since the publication of that book, the descriptions

of which are scattered throughout many periodicals, whilst a good many new ones

appear in this monograph, that the present seems an appropriate time to gather up these

fragments and present them as a whole for the student.

With the exception of one or two species found in China and Japan and in some of

the Pacific Islands, the whole group is confined to the Indo-Malayan region, in which

I include N. Australia : the insects appear to be confined, to a very large extent, to

forest districts—de Niceville says they seldom or never go down to streams for moisture,

neither do flowers attract them ; and the only way to collect them is to beat the bushes

and catch them as they fly up ; their flight is rapid but always short. In the present

paper I have described a dozen new forms, whilst in 1896 I described thirteen new

species in the ' Proceedings ' of this Society, and I am figuring a considerable number

of species that are in an unsatisfactory and doubtful condition.

Primaries :

1. 1 a, 1 b. Disoal or cell-spots.

2. Costal spot.

3. Transverse band or fascia.

4. Submarginal row.

Secondaries :

0. Costal basal spot.

1. Basal row (of 4).

2. Median row (of 3).

3. Transverse band.

3 a, first spot ; 3 b, second spot ; 3 c, third spot ; 3 d, fourth

spot ; 3 e, fifth spot ; 3/, sixth spot ; 3 g. angular spot. 3&

4. Submarginal row. Diagrammatic sketch of wing of butter-

fly of the geuus Arliojxtla.

When I undertook this work I had no idea that it would be so heavy, and I have to

thank many entomologists for valuable help. My most hearty thanks are due to

Mr. de Niceville (whose death I deeply regret and in whom India loses a very valuable

observer) and to the late Dr. Staudinger—the former having sent me from India the

whole of his valuable collection of this group, including all his types, whilst my old
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friend Dr. Staudinger likewise sent me the most important portion of his collection
;

these two alone furnished me with considerably over 2000 specimens, without

which my task would have been well nigh impossible, for, with species so closely related

as are many of these, it is extremely difficult to differentiate them without the types,

especially when they are not described on the same plan. I have therefore in this

revision adopted a uniform plan of description for the genus Arliojiala, which will

be easily understood on reference to the accompanying figure (Text-fig., p. 2). I

have further examined nearly all the most important collections in the kingdom, and

through the kindness of Herr Georg Semper, who sent me all his Philippine specimens,

I have been able to examine this valuable collection, so that my grateful thanks

are due to him, as also to many other entomologists both on the Continent and

at home ; and I would specially thank Mr. Hamilton Druce, who has helped me

frequently on various difficult points.

The genitalia have had my careful attention, and have often proved a real help in

settling the specific value of certain species, especially in the green division of the

genus Arhopala. The subgroups, as a rule, follow the main lines of a certain pattern,

and in all cases that I am aware of they have a definite specific value.

Surendka Moore.

Surendra Moore, Proc. Zool. Soc. Lond. 1878, p. 835, et 1879, p. 142 ; id. Lep. Cey. vol. i. p. 112

(1881) ; de Niceville, Butt. Ind. vol. iii. p. 218 (1890).

Both wings short and broad. Primaries with the costa evenly arched, more strongly

in the female, apex acute. Posterior margin excavated below the apex, then strongly

convex, especially so in the female. Inner margin waved : costal nervure ending about

the apex of the cell ; second subcostal nervule with its base midway between the first

and upper discoidal ; third subcostal short, rising nearer the apex of the wing than the

cell ; discocellular nervules upright, concave, the middle rising from the upper discoidal

close to its base and rather shorter than the lower, submedian nervure straight.

Secondaries with the costa strongly arched at the base, then almost straight in the

male, but slightly arched in the female ; posterior margin evenly rounded to the tail,

then deeply excavated and oblique to the lobe, but in the female it is excavated up to

the outer tail ; abdominal margin excavated above the lobe, then rounded ; first sub-

costal nervule rising somewhat near the apex of the cell ; discocllular nervules with a

slight oblique tendency outwards, straight ; the second median nervule rises just at the

lower end of the cell ; submedian nervure straight, internal nervure straight, then

strongly arched. The male has a shortish tail at the end of the first median nervule.

The female has likewise, and in addition has another at the end of the second median

nervule. Antennae of moderate length; eyes smooth; palpi long, slender ; legs short.

I have been unable to trace any record of the life-history of any species of this

genus, but Mr. Doherty was apparently acquainted with their eggs, for he writes
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(J. A. S. B. vol. lviii. pt. 2, p. 409, 1889) that the genus Surendra Moore and a

number of species of Arliopala have hemispherical eggs covered with white globular

tubercles and triangular reticulations, six of which radiate from each tubercle.

De Niceville says (Butt. India, vol. iii. p. 220) " that Mr. P. W. Mackinnon has seen

the female of 8. quercetorum laying eggs on a species of mimosa in the Dehra Dun."

The genitalia in this genus are more of the usual " Lycwna " shape, the tegumen

being less ample. The hooks, however, are short and stout, whilst the clasps are not

so reduced as in the genus Arlwpala. The penis is long and slender, with the

extremity slightly extended (see Plate IV. fig. 1).

After examining a very considerable series of this genus (nearly two hundred are

now before me, and I must have examined nearly double that number) I find it is

quite impossible to retain the species described from India, Ceylon, and the Andaman

Isles ; they are, without doubt, one and the same variable species, viz. S. quercetorum

Moore, and I believe that this name should also give way to S. vivama Horsfield, but I

have not sufficient material from Java or Singapore to decide, and I therefore treat

them as distinct for the present. In a hundred specimens now lying before me I

cannot find one dividing-line, the ground-colour of the males ranging from a bright

purplish blue, extending over the greater part of the primaries, to an exceedingly dull

violet of small extent ; the pattern of the underside varies likewise, often tending

to disappear, these features obtaining in specimens from the same neighbourhood.

Then as to the females, Andaman specimens (as also the Javan S. vivama) are

entirely dull warm brown ; but I have several specimens from the Khasia Hills that

are quite indistinguishable from them, whilst from this locality 1 have also the

common form showing the slightly paler discal patch, and one at least which is quite

as pale as the average Ceylonese form named by Mr. Moore discalis. The outline

of the wings seems equally liable to variation, for I have males from the Khasias

with most decided " hook-tips " and others with an almost straight outer margin.

Turning now to the amisena group, I find, on careful comparison, that Staudinger's

types of paloivna (which I have before me) agree precisely with Hewitson's type of

amisena, the tail being but little different, but much exaggerated in Hewitson's

drawing. Florimel of Doherty has no tail, and therefore I retain it as distinct; it

is also bright and has a somewhat different underside. Stimula de Niceville is, without

doubt, referable to S. florimel Doherty, as there is no difference except in the larger

size of de Niceville's forms.

SURENDRA QUERCETORUM (Moore).

Amblypodia quercetorum Moore, Horsfield and Moore, Cat. Lep. Mus. E.I.C. vol. i. p. 42. n. 63,

pi. \a. fig. 7, J
1

(1857); Hewitson, Cat. Lyceenidse B.M. p. 14 (1862); id. 111. Diurn. Lep.,

Lye. p. 14 (1865).
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Ambhjpodia vivarna Hewitson {nee Horsfield), Cat. Lye. B.M. pi. vii. fig. 76, <$ (1862).

Surenclra discalis Moore, Proc. Zool. Soc. Lond. 1879, p. 142; id. Lep. Cey. vol. i. p. 112,

pi. xliv. figs, lc?, la? (1881).

Surendra latimargo Moore, Proc. Zool. Soc. Lond. 1879, p. 142.

Surendra quercetorum var. latimargo Wood-Mason and de Niceville, J. A. S. B. vol. xlix. pt. 2, p. 235

(1880).

Surendra biplagiaia Butler, Proc. Zool. Soc. Lond. 1883, p. 147. pi. xxiv. fig. 12, <$

.

Amblypodia quercetorum Staudinger, Ex. Schmett. p. 281, pi. xcvi. (1888).

Surendra quercetorum Moore, Proc. Zool. Soc. Lond. 1882, p. 251 ; Doherty, J. A. S. B. vol. lv.

pt. 2, p. 130 (1886).

Sw-endra quercetorum de Niceville, Butt. Ind. vol. iii. p. 220 (1890).

Surendra biplagiata de Niceville, op. cit. p. 221.

Surendra discalis and S. latimargo de Niceville, op. cit. p. 222.

Hah. Sylhet ; N. India ; Kangra Valley ; Bagheswar ; Lower Kamganga ; Gori

and Kali Valleys ; Kumaun ; Madras ; Ceylon ; Andamans ; Burma ; Assam ;

Kashmir.

Expanse, e 28-34, $ 36-39 mm.
<3 . Upperside : both wings violet-blue ; primaries with broad black costa, broader

posterior margin, and apex black from the termination of the cell; secondaries with

the blue extending only in the median area and just into the cell. Tail tipped with

white; lobe very much produced. Underside: both wings greyish brown : primaries

with an obscure dark dash in the cell and a narrow elongated spot at the close, two

other dark dots on the costa, a dark, very irregular, transverse line midway between

the end of the cell and the posterior margin from the costa to the submedian nervure,

beyond which is a row of small very dark dots, sometimes very obscure : secondaries

with a white dot below the costal nervure near the base, beneath which is an obscure,

dark, jagged, interrupted line ; from the apex to the centre of the abdominal margin is

an obscure band of dark shading, in which is an irregular whitish-edged fascia from the

costa (before the apex) to the abdominal margin ; a submarginal row of dark spots,

sometimes formed into a lunulated line ; lobe-spot very dark reddish brown ; anal area

sprinkled with greyish scales.

$ . Upperside : both wings entirely dark brown, with a pale dash beyond the cell in

the primaries. Tails edged with white. Underside exactly as in the male, but with

all the markings sharper.

On examining very carefully a large series of this species, I find it is quite impossible

for me to differentiate biplagiata Butler and latimargo Moore from Moore's original

species ; it is so very variable everywhere that it is useless retaining these names. The

same remark applies with regard to discalis Moore : this is a mere aberration which is

quite inconstant ; in some specimens the ochreous patch is very prominent, in others

less so, and I have others from the same locality in which there is no trace of it.
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Surendra vivarna (Horsfield). (Plate I. fig. 6.)

Amblypodia vivarna Horsfield, Cat. Lep. Mus. E.I.C. p. 99. n. 31 (1829) ; Hewitson, Cat. Lycsenidse

B.M. p. 13. n. 61, pi. vii. figs. 73, 77 <?, 75 ? (186.2).

Surendra vivarna de Niceville, Butt. India, vol. iii. p. 221 (1890).

Hob. Java ; Sumatra.

Expanse, S 29-33, ? 31-34 mm.

<3 . Upperside: both wings rather intense deep blue: primaries with the costa

broadly, posterior margin more broadly, apex still more broadly black
; secondaries

with the blue limited to just over the median area, the rest of the wings black. Tails

two, black, the longer one white-tipped. Underside : both wings very dark greyish

brown : primaries with an obscure dark dot near the centre of the cell and a small

dash closing it, costa with three dark dots ; transverse blackish line curved irregularly

and scalloped from the costa to the submedian nervure, a submarginal row of blackish

dots, margin obscurely dark, internal area quite pale: secondaries with a small white

spot about one-third along the costal nervure, below which is an obscure dark short dash

in the cell ; from two-thirds along the costa to the middle of the abdominal margin is

a narrow, indefinite, obscure band of dark shading edged externally and sharply with

white, a submarginal row of dark spots forming an almost lunular line ; on each side

of the long tail is a slight grey scaling.

?. Upperside: both wings entirely dark brown. Underside as in the male, but

decidedly paler.

In this species the outer margin is much produced in the median area, both in the

male as well as in the female, but is a somewhat unusual feature in the former, whilst

in the female the tip is much less produced outwards, forming less of a hook-tip.

Surendra amisena (Hewitson). (Plate I. figs. 3 i , 4 & 5 $ ; Plate IV. figs. 1 & 1 a.)

Amblypodia amisena Hewitson, Cat. Lycsenidse B.M. p. 13, pi. vii. figs. 74-78, ? (1862) ; Kheil,

Rhop. Ins. Nias, p. 33. n. 123 (1884).

Rapala amisena Distant, Rhop. Malay, p. 277. n. 1, pi. xxiii. fig. 13, £ (1885).

Surendra amisena Doherty, J. A. S. B. vol. lviii. pt. 2, p. 424 (1889).

Amblypodia palowna Staudinger, Iris, vol. ii. p. 131, pi. ii. fig. 3 (1889).

Surendra amisena de Niceville, Butt. Ind. vol. iii. p. 222 (1890).

Surendra palowna Druce, Proc. Zool. Soc. Loud. 1895, p. 588.

Hah. Sumatra ; Borneo ; Palawan ; Balabac ; Nias ;
Malacca.

Expanse, <s 40-43, $ 39-45 mm.

6 . Upperside : both wings dull violet to purplish blue : primaries with apical area

very broadly dark brown, tapering very narrowly to the anal angle and less narrowly

on the costa : secondaries with blue confined within the upper discoidal and

submedian nervures ;
posterior margin narrowly brown. Underside : both wings

warm slightly rufous brown. Primaries with the least trace of a most obscure spot
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in the cell and an equally obscure line closing the cell, often entirely obsolete

;

transverse band dark, sharply defined, with its centre curved outwards, thus giving

it somewhat the shape of a strung bow, the line slightly interrupted at the

nervures ; a submarginal row of moderately distinct dark dots ; internal area pale.

Secondaries with a white spot below the costal nervure ; a third along it, below which

is an obscure, irregular, short line across the cell ; transverse line not far beyond

the cell, very irregular, composed of short, white, interrupted marks from the costa

(a third from the apex) to near the end of the internal nervure ; these white marks

have all a dark diffused internal shading ; the dark submarginal row is lunular,

interrupted at each nervure and edged internally with whitish or palely ; the anal

angle has more or less metallic scaling, occasionally entirely wanting, often very

slight, but sometimes consisting of two large patches of bluish scales with a small

spot at the extremity of the fold. The tail of the type specimens is very short, the

margin scalloped on each side of it ; this is very variable, however. I have before

me some without any tails at all which appear from several localities with the

tailed form ; then I have others in which the tail is reduced to a short tooth-like

excrescence.

2 . Upperside : both wings glossed all over with slightly lustrous dull violet-mauve,

which makes the species immediately recognizable from all others of the genus.

I have a second form which is entirely glossed with steel-blue ; both have precisely

the same underside as the male just described. This is evidently a case of a dimorphic

female.

Dr. Staudinger's types of S. palowna are before me, and they are absolutely the

same as the specimen labelled amisena in Hewitson's collection, each having slight

tails. Mr. Druce is correct in saying, in his Bornean paper (P. Z. S. 1895, p. 588),

" that the characters he mentions, of the tails, will be found to be insufficient to separate

amisena and paloivna."

Hewitson's figures show the tails very considerably longer than appears in any

specimen that I have seen. I hope that my figures of both forms of the female of

this species will prevent further confusion.

Surendra florimel Doherty.

Surendra florimel Doherty, J. A. S. B. vol. lviii. pt. 2, p. 424, pi. xxiii. figs. 17 <$ , 4 ? (1889);

de is'iceville, Butt. India, vol. hi. p. 223 (1890).

Surendra stimula de Niceville, Journ. Bomb. Nat. Hist. Soc. vol. ix. pi. O. fig. 23 (1895).

Hah. Wagung, Tavoy District ; Burma; Sumatra; Java.

Expanse, d & ? , 35-39 mm.

<5 . Above rich purple-blue from the costal vein to the hind margin, the blue

area outwardly angled at the upper median vein, and occupying nearly half of the
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fore wing; on the hind wing it extends from just below the lower subcostal to

the submedian vein, leaving the upper part of the cell dark; a narrow black marginal

line. Below the ground is light fuscous brown, as in amisena, but with the cell and

disc of the fore wing much darker and the basal and apical half of the hind wing

deep violet-brown. Fore wing with a short oblique dark streak in the middle of the

cell, a larger one across its end, and one or two costal streaks ; a transverse discal line

of joined lunules (separated in amisena) from the second subcostal to below the lower

median, projecting outwardly below the lower radial vein ; apex widely, and outer

margin narrowly, pale fuscous. Hind wing with the transverse discal fascia consisting

of a broken dull silvery line on a deep brown ground, an obscure, outer, discal,

transverse band, pale on the dark apical, and dark on the pale abdominal ground ; an

obscure metallic patch in the lower median space.

2 . Above dull brown, a slightly paler area in the middle of the disc. Below the

dark area of the fore wing is confined to the neighbourhood of the median spaces on

the disc, that of the hind wing to a band across the wing from the apex to the hind

margin, crossing the end of the cell ; a distinct whitish spot basally between the

costal and the subcostal veins; the inner transverse line united, crossing the dark

area subapically ; the outer one consisting of pale lunules, bordered, especially

outwardly, by a dark band in which there are two dark subapical spots, the second

larger.

This species has the hind wing strongly angled at the end of the middle median

vein, and quite straight thence to the anal angle ; there is no trace of tails or lobes.

The fore wing is not falcate in either sex. The egg and venation are as in amisena

and quercetorum. It is a very distinct species, and the male is very richly coloured.

One male and several females taken on the pass near Wagung, Tavoy District, at

1500 feet altitude.

8. stimula de rsiceville, the type of which is before me, is, without doubt, only a

large example of this species.

Ieaota Moore.

Iraota Moore, Lep. Cey. vol. i. p. 101 (1881) ; Distant, Rhop. Malay, p. 253 (1885) ; de Niceville,

Butt. India, vol. iii. p. 213 (1890).

Wings less ample, but strong. Primaries with the costa curved at the base,

excavated slightly in the middle, then straight ; apex rounded ; outer margin convex

at apex, then concave ; inner margin straight. Costal nervure of medium length,

ending about the apex of the discoidal cell : first subcostal nervule curved upwards

near the base ; second subcostal rising midway between the first and the upper discoidal

nervule ; third subcostal long, from the subcostal nervure nearer to the apex of the

wing than to the origin of the upper discoidal; fourth subcostal (not present in

the female) very short, rising close to the apex of the wing ; the end of the
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subcostal nervure terminates just below the apex of the wing in the male, but at the

apex in the female ; the lower discoidal nervule rises from the upper discoidal not very

far from the origin of the latter ; the upper and middle discocellular nervules absent

;

lower discocellular upright, slightly concave, rising directly after the origin of the

discoidal nervule; second median nervule rising just before the lower end of the

cell ; submedian nervure straight. Secondaries with the costa evenly curved ; the

outer margin in the male is slightly scalloped and inwardly oblique, in the female

rounded and decidedly scalloped ; the submedian nervure is produced into a short

tail, generally much longer in the female than in the male, sometimes with a second tail

at the end of the first median nervule in the male longer than the other—this tail is

always present in the female, but is shorter; sometimes there is a third tail at the

termination of the second median nervule, which is the shortest of the three. Anal

lobe large and well formed. The costal nervure is curved throughout, but very

strongly near the base ; first subcostal, rising close to the end of the cell, is likewise

curved ; upper and lower discocellular nervules slightly concave and outwardly oblique,

second median nervule rising near the lower end of the cell ; submedian nervure

slightly recurved, the internal nervure strongly recurved and long. Antennae rather

long, over half the length of the costa. Eyes smooth. Palpi porrect. Thorax stout.

Body fairly robust. The male has a small tuft of hairs just before the middle of the

inner margin of the primaries, and a very slight glandular space between the bases of

the costal and the subcostal nervures.

Larva onisciform, smooth ; head small ; second segment small, then increasing rapidly

to the fifth, afterwards decreasing to the anal segment. Pupa smooth, humped on the

thorax ; abdominal segments very broad at first, but rapidly decreasing to the tail.

De Niceville says he has only taken specimens of this genus on or near the banian

tree, on the leaves and small branches of which they alight. He describes the flight

as very powerful and rapid, though the insects soon settle after being disturbed. The

triangular shape and strong texture of the wings would lead one to expect that all

members of the genus were powerful and rapid fliers. The genitalia are specialised,

the tegumen being of a very simple hood-like shape (like a sun-bonnet) with long-

slender hooks attached very simply to its lower extremity ; the lateral supports are

slender and the clasps well developed.

Ieaota timoleon (Stoll). (Plate IV. figs. 2 & 2 a.)

Papilio timoleon Stoll, Suppl. Cramer, Pap. Ex. vol. v. pi. xxxii. figs. 4, 4-d, $ (1790).

Amblypodia timoleon Horsfield and Moore, Cat. Lep. Mus. E.I.C. vol. i. p. 44. n. 67, pi. xii. figs. 3

larva, 3 a pupa (1857) ; Marshall and de Niceville, Butt. Ind. vol. i. pi. ii., larva and pupa

(1882).

Iraota timoleon Moore, Proc. Zool. Soc. Loud. 188.2, p. 249 ; StaudiDger, Exot. Scluuett.

p. 279, pi. xcvi., $ (1888).

vol. xvn.

—

part i. No. 2.

—

August, 1903. c
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Thecla nila Kollar, Hiigel's Kaschmir, vol. iv. pt. 2, p. 413. n. 3, pi. iv. figs. 5, 6, g (1844).

Iraota iimoleon de Niceville, Butt. Ind. vol. iii. p. 215. n. 775, pi. xxvii. figs. 192 S , 193 ?

(1890).

Hab. China ; Bhutan ; Kangra District ; Masuri ; Dalhousie ; Chumba, Dagshai,

Faizabab ; Julpigori ; Sikkim; Cachar ; Pachmarli; Orissa; Ganjam ; Puitnagherry ;

Khandala; Poona; Nilgais (found only at low elevations).

Expanse, 6 48, $ 48-56 mm.

6 . Upperside: both wings black: primaries with a large patch of brilliant deep

lustrous azure below the cell, extending from the base across three-quarters of the

wing: secondaries with a larger patch of lustrous deep azure between the upper

discoidal and the submedian nervure, and extending but little into the cell, and

leaving a rather broad black posterior margin ; lobe brick-red, the single fairly long

grey-tipped tail adjoining it. Underside: primaries blackish, with the whole of the

submedian area grey, and the costa and upper half of the posterior margin broadly

red ; beyond the centre of the costa is an obscure pale greyish patch ; a silvery-white

club-shaped stripe extends rather over halfway along the upper edge of the cell, which

is closed by a similar white spot ; a straight, interrupted, very obscure, whitish-spotted

fascia extends from the costa to the lower median nervule, the lower part of which

consists of two lunular white spots, the upper part being very obscure; in the red

apical area there is a trace of another short whitish-spotted row. Secondaries clouded

orey-black and brown, dusted all over more or less thickly with red irrorations ; from

the base of the cell up to just beyond the middle of the costal nervure an irregular

white patch extends which is narrowed in the middle, and also has a certain amount

of red irroration therein ; cell partly closed by a short white dash from the middle of

the lower median nervule to the abdominal edge ; there is a very irregular whitish line,

outside which are three longish red spots touching each other, below which is another

white stripe ; there is a broadish orange patch in the middle of the posterior margin

;

lobe velvety red, with grey fringes.

$ . Upperside : both wings brown, with two tails ; the primaries only with a sub-

lustrous violet patch. Underside as in the male, but altogether paler.

Horsfield and Moore figure the larva as onisciform and smooth, with a very small

head ; second segment largish ; third and fourth each larger than its predecessor, then

decreasing evenly to the tail. Nearly one inch long. Pinkish, shading off into greenish

on the sides ; the terminal segments entirely green, with three rows of lateral dots.

Pupa dark brown, striped with darker brown. Short and thick; head distinct;

abdomen slightly constricted below the thorax, and roundish at the end.

De Niceville (I. c.) writes that both /. timoleon and mcecenas present the same

apparent dimorphism in the female, and he continues :
" though these two species are

apparently so distinct, I hold to the opinion that breeding will probably prove them to
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be but one variable species." The same opinion is held by Mr. W. Doherty, who

writes of I. mcecenas, " an extremely variable species wherever I have found it."

I think it by no means improbable that this " variability is due to seasonal causes, and

"that it will hereafter be found that i". timoleon is the rains form and i". mcecenas the

dry-season form of one species."

The dimorphic female referred to by de Niceville is very curious, it being occasionally

found that some females are as brilliantly and as extensively metallic blue as the males.

The prehensores are among the most simple in shape of any that I know ; the tegumen

is a quite plain hood, with long slender hooks attached to the lower extremities ; the

lateral supports long and slight; the clasps fairly developed, ham-shaped, with square

extremities whose upper corner is produced. Penis long, with the lower portion ot

the tip extended considerably beyond the upper half.

Iraota Maecenas (Fabricius).

Hesperia mcecenas Fabricius, Ent. Syst. vol. iii. pt. 1, p. 271. n. 45 (1793); Donovan, Ins.

China, pi. xxxix. fig. 2, <? (1798).

Deudorix mcecenas Hewitson, 111. Diurn. Lep., Lye. p. 25. n. 27 (1863) ; Butl. Cat. Fab. Lep.

B.M. p. 180. no. 2 (1869).

Iraota mcecenas Moore, Lep. Cey. vol. i. p. 102, pi. xl. figs. 2 $ , 2 a ? , 2 b larva and pupa (1881)

;

Doherty, J. A. S. B. vol. lv. pt. 2, p. 126. n. 123 (1886).

Deudorix timoleon Hewitson, 111. Diurn. Lep., Lye. pi. viii. fig. 21, ? (1863).

Iraota mcecenas de Niceville, Butt. Ind. vol. iii. p. 216 (1890).

Had. China ; Hongkong ; North India ; Ceylon ; Jhulaghat ; Eastern border of

Kumaun ; Tanna, or Nasik District ; Egutpura, or the Thul Ghat (October), Bombay
;

Bhutan, Sikkim (April, November, and December) ; Mundi, Maswin ; Dinapore ;

Bholahat ; Calcutta ; Orissa ; Bangalore.

Expanse, 6 36-48, 2 42-54 mm.

c? . Upperside : both wings very dark purplish brown, with blue patches deeper

in tone than in timoleon, and perhaps rather more extensive in the primaries.

Underside : both wings almost precisely as in timoleon, but not quite so dark, and

with no silvery-white patch below the costa of the secondaries ; the outline of this

patch is, however, quite distinct as a rule.

5 . Upperside : both wings brown, with a violet or purplish patch of considerable

extent on the primaries, whilst on the secondaries this colour is reduced almost to the

disc. This species, like timoleon, has another occasional form of the female just like

the male, and I conclude it was from one of this form that Mr. Moore described the

species with the male and female similar in colour. The common form is as described

here. I have one specimen also in which the violet-blue colour of the primaries is

reduced almost to the discal area.

The earlier authors mixed up this and the previous species considerably, but I believe

c2
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that cle Niceville (I. c.) has quite correctly elucidated them. This species may be known

from all others by the absence of the silvery-white patch at right angles to the body,

just below the costa in the secondaries. It seems to obtain in precisely the same

district as Umoleon. It would be an interesting life-history to work out, and so prove

the correctness of de Niceville's theory that it is the dry-season form of that species.

Iraota rochana (Horsfield).

Amblypodia rochana Horsfield, Cat. Lep. Mus. E.I.C. p. 108. n. 40 (1829) ; Horsfield and Moore,

Cat. Lep. Mus. E.I.C. vol. i. p. 44. n. 68, pi. i a. fig. 10, S (1857).

Iraota rochana Moore, Journ. Linn. Soc. Lond., Zool. vol. xxi. p. 43 (1886) ; de Niceville, Butt.

Ind. vol. iii. p. 217. n. 777 (1890); Druce, Proc. Zool. Soc. Lond. 1895, p. 587;

de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 463. n. 383 (1895).

Thecla thnoleon Boisduval {nee Stoll), Sp. Gen. vol. i. pi. xxii. fig. 4, $ (1836).

Deudorix thnoleon Druce, P. Z. S. Lond. 1873, p. 352.

Iraota boswelliana Distant, Rhop. Malay, p. 258. n. 1, pi. xxii. fig. 23, ? (1885) ; Staudinger,

Exot. Schmett. p. 279, pi. xcvi., $ (1888).

llab. Mergui ; Java, Borneo (Kina Balu and Labuan) ; Penang ; Singapore

;

Philippines (Felder) ; Sumatra.

Expanse, <? 38-44, 2 43-50 mm.

6 . Upperside : both wings brownish black, with the blue patches of a pale metallic

azure, not the deep blue of the previous two species. Two tails, tipped with white, one

at the lobe and one from the end of the lower median nervule ; there is also a tooth-like

excrescence at the end of the second median nervule. Underside : primaries dark grey

with the internal margin quite pale ; a silvery-white stripe along the upper discoidal

nervure terminating a third before the end of the cell, which is closed by a like-

coloured spot, beyond which is a curved row of three silvery-white spots, the lowest

being the most outward and forming at the same time the uppermost of a row of three

straight, very oblique (inwardly), white spots ; the ground beyond the curved row is red

up to the submarginal row of white spots, which row is curved outwards in the centre,

while beyond this the margin is slightly rufous, and the costal area is also somewhat

rufous. Secondaries with the basal half brightly rufous, the extreme basal costa being

shortly white ; from the base there is a very broad band of creamy silvery touching the

costal nervure at and beyond its middle, which sends a creamy stripe to the upper

median nervule, thus closing the cell ; a toothed whitish stripe runs from the base of

the second median nervule to the upper part of the abdominal margin. This rufous

area is edged by an irregular, somewhat interrupted, curved stripe of whitish, on the

outer margin of which is a row of four or five very deep red, lunular, small spots

extending as an interrupted red stripe to the abdominal edge, beyond which is a broad

band of neutral grey tapering and narrowing towards the costa and ending in a small red

patch; outside this is a marginal row of spots, the lobe-spot and three beyond it being
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velvety-black, while above these the other four are red, the central three being the

smallest ; all are entirely encircled with white, and the spot next that on the lobe

is almost entirely obsolete with superimposed submetallic bluish-grey scales.

$ . Upperside : both wings of a somewhat dark golden brown, darker at the

extremities, with three distinct white-tipped tails, the upper one being short and

broad ; lobe-spot black. I have one specimen before me with a trace of violet scaling

on both wings ; the brown line in this specimen is quite dark all over. Underside

:

both wings like the male, but all the silvery-white spots and markings are very much

enlarged and intensified throughout, and the submedian area and internal margin in

the primaries are whitish, whilst the broad tapering band of the secondaries is ochreous

rather than grey.

In the specimens with violet scaling on the upperside the costal and subcostal

margin of the primaries is orange rather than red, and in the other specimens there is a

tendency towards this tone of colour. This species has two tails in the male and three

in the female. It may easily be distinguished from the preceding species by the distinct

black spots in the anal area, the greater extent of white in the secondaries, and by the

pale delicate brown subcostal band preceding the black anal spots.

Iraota lazarena (Felder). (Plate I. fig. 2, ? .)

Myrina lazarena, Felder, Wien. ent. Monats. vi. p. 293.

Iraota lazarena, Semper, Schmett. Philip. Ins. Bd. v. p. 195.

JIab. Borneo; Celebes; Philippine Islands (Coll. Semper).

Expanse, 6 & ? , 51 mm.

d . Upperside : both wings brownish black, with a patch of brilliant metallic emerald-

green scales, that on the primaries occupying the subdiscal area, but only extending

slightly over the submedian nervure, and but little beyond the cell ; on the secondaries

these scales are more extensive, extending in a line down the median nervure, increasing

slightly towards the end of the cell, where it suddenly expands and occupies a good

part of the median area ; three tails, tipped with white ; lobe well developed, with

a black eye-spot. Underside : both wings greyish brown : primaries with a white

slightly increasing streak occupying nearly the full length of the cell, beyond which is

a white spot ; transverse band composed of five spots, the first three inclined very

obliquely outwards, the first, nearest the costa, being very small, the fourth and fifth

inclined very obliquely inwards ; a narrow submarginal line of continuous spots ;

submedian area pale. Secondaries with a short white edging to the base of the costa,

followed by a broad stripe of the ground-colour ; a broadish white oblique stripe

extends from the base to the apex of the costa, interrupted near the apex ; in the

large area of the darker ground-colour there is a horizontal irregular shortish white

stripe ; cell closed by a narrow white line ; this dark area is edged yet lower down by
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an irregular indistinct whitish line, this is followed by a very broad paler band of the

ground-colour tapering towards the apex, edged outside by a fine, irregular, white line,

beyond which is a row of marginal spots, all of which are indistinct except those

adjacent to the tails, that by the first short tail being quite black, whilst the lobe-spot is

intense velvety black; these are edged above, and the space between them is filled in,

with a sparse scattering of submetallic green scales.

2 . Upperside : both wings entirely warm darkish brown, with three tails, all white-

tipped. The costal area of the secondaries is pale. Beneath, the pattern in both wings

is like the male, but all the white markings are greatly accentuated and are brilliantly

pearly white, and the darker ground-colour is rich reddish brown.

This species is nearest rochana Horsfield, but is very much larger, and the male has

three distinct tails, a unique feature in the whole group; the metallic colour is

distinctly green in all lights, not blue ; and in the secondaries below the white marks

are distinct stripes and lines, and not broken up as in rochana.

I figure a female from Celebes in my own Collection.

Ieaota nila Distant.

Iraota nila Distant, Rhop. Malay, p. 462. n. 2, pi. xliv. fig. 24, $ (1886) ; Druce, Proc. Zool.

Soc. Lond. 1895, p. 588, pi. xxxiii. fig. 1, $ ; de Niceville and Martin, J. A. S. B. vol. lxiv.

pt. 2, p. 463. n. 384 (1895).

Bah. Malacca ; Borneo ; Sumatra ; Perak.

Expanse, 6 39-40, ? 41-42 mm.

6 . Upperside : both wings blackish with a steely-blue lustre in certain lights, with

bright deep blue stripes in the cell, the median interspaces, and the submedian area
;

in the secondaries these stripes are confluent, forming a goocl-sized patch intersected

by the blackish nervures, the two tails short tipped with white ; lobe small, but well

defined ; antenn.Ee unusually long and tipped with whitish. Underside : both wings

pale ochreous with white spots. Primaries : cell closed by a white spot above and

below which are confluent, white marks extending to the costa and lower median

nervule, beyond which there is a patch of reddish, edged exteriorly by three white spots,

beyond which are three more smaller white spots in the apical area ; below the centre

of the red patch are two white spots, followed exteriorly by two larger black spots with

indefinite reddish margins ; submedian area dark grey, below which the ground-colour

becomes whitish. Secondaries with three white spots below each other encircled with

black rather near the base, beyond which are four more white spots encircled with

black, below the lowest of these and nearer the anal angle is an irregular black mark

pupilled with white extending to the internal nervure ; at the apex is a good-sized red

patch, at the outer edge of which are four small white spots encircled with black ; a

marginal row of five white dots in the nervule interspaces and an isolated black spot
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in the lower submedian interspace somewhat near the outer margin ; tails and lobe

velvety black, above which are two ill-defined white marks.

2 . Upperside : both wings steely lustrous bluish ; costa and outer margins of

primaries narrowly brown ; costa of secondaries broadly, outer margin narrowly, brown
;

two tails, brown tipped with white. Underside exactly like the male.

This is a very beautiful and distinct species. Mr. H. H. Druce has figured, in the-

' Proceedings Zool. Soc. Lond.' for the year 1895, a male from Borneo with metallic-

green interspaces ; this is a very beautiful local race. Two males now before me from

Sumatra have no trace of the green in any light, but are deep bright blue.

,
This species may be recognized at a glance from any others ; it is very much smaller

in size.

Ambltpodia Horsfield.

Amblypodia Horsfield, Cat. Lep. Mus. E.I.C. p. 98 (1829) ; Moore, Lep. Cey. vol. i. p. 113; Distant,

Rhop. Malay, p. 275 (1885) ; de Niceville, Butt. Ind. vol. iii. p, 208 (1890) ; Staudinger,

Exot. Schmett. (in parte), p. 281 (1888) ; Schatz and Rober, Exot. Schmett. p. 275 (1892).

Wings broad. Primaries with base curved, apex pointed and acute, costa arched

more strongly at base ; posterior margin almost straight or very slightly convex in the

male, in the female slightly excavated just below the apex, then decidedly convex

;

inner margin produced, slightly excavated in the centre. Costal nervure of moderate

length, ending just beyond the apex of the cell; first and second subcostal nervules

with their bases close together ; third subcostal nervule rising nearer to the base of the

wing than to the origin of the upper discoidal ; in the female this ends at the apex of

the wing, but in the male only a fourth subcostal is present, which is very lono-,

terminating at the apex of the wing, its origin being much nearer the origin of the

third subcostal than the apex of the wing ; the end of the subcostal nervure terminates

in the posterior margin just below the apex ; the upper discoidal nervure rises from the

subcostal long before the apex of the cell, whilst the lower discoidal rises from the

upper, well beyond its origin, the base of which is deflexed; lower discocellular

nervule upright, slightly concave, twice as long as the middle discocellular ; second

median nervure rising some way before the lower end of the cell ; submedian nervure

straight at the base, then slightly deflexed towards the apex. Secondaries very consider-

ably more ample in the female than in the male; costa and posterior margin strongly

curved, the latter excavated before the submedian nervure, which is produced into a

short stout tail ; a moderate-sized anal lobe, above which the internal or abdominal

margin is somewhat excavated, but is afterwards convex. Costal nervure strongly arched,

long, ending at the apex of the wing ; first subcostal nervule rising some way before

the apex of the cell ; upper discocellular nervule shorter than the lower, straight and

outwardly oblique ; lower discocellular slightly concave, the second, median nervule rises

close to the lower end of the cell, submedian nervure almost straigm : internal nervure
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short, strongly recurved. Antenna? short, about one-third the length of the costa. Eyes

smooth. Palpi porrect, longish ; thorax stout ; body robust; legs short and thick. The

arrangement of the cliscoiclal nervules is quite remarkable, and I believe is peculiar to

this genus and to Iraota Moore—at least, I do not know of any other " Old World "

Lycsenidae which have it. Horsfield figures the larva? of the usual Lycsenid shape

with small head and second segment much larger, segments getting wider up to the

seventh, then decreasing ; the constrictions between the segments are fairly well marked,

the sides of the body being slightly bristled. Pupa attenuated in a very unusual

manner, with the head round, thorax humped, abdominal segments slender, and tail

sharply pointed.

Mr. Doherty in describing the egg of A. narada Horsfield says it is " large, coarse,

and overlaid with white, roughly tubercular, and indented with spaces obscurely

hexagonal. It greatly resembles that of most of the ' Tlieclinee.'
"

The tegumen and lateral supports of the prehensores are more fully developed in

this genus, whilst the clasps though smaller are very unusual in shape. Penis small.

Ambltpodia narada Horsfield. (Plate IV. figs. 3 & 3 a.)

Amblypodia narada Horsfield, Cat. Lep. Mus. E.I.C. p. 98. n. 30.

Thecla narada, Horsfield, op. cit. pi. i. fig. 8 $ ,
pi. iv. figs. 4 larva, 4 a pupa (1829) ; Horsfield and

Moore, Cat. Lep. Mus. E.I.C. vol. i. p. 39. n, 51, pi. i. figs. 4 larva, 4 a pupa (1857) ; Distant,

Ehop. Malay, p. 276. n. 1, pi. xxi. fig. 23, £ (1885) ; de JSIiceville, Butt. Ind. vol. iii. p. 210

(1890).

Amblypodia taoona Moore, Proc. Zool. Soc. Lond. 1878, p. 835 ; de Niceville, Butt. Ind. vol. iii.

p. 211.

Amblypodia narada Druce, Proc. Zool. Soc. Lond. 1895, p. 587 ; de Niceville and Martin, J. A. S. B.

vol. Ixiv. pt. 2, p. 463 (1895).

Hah. Mergui ; Penang ; Malacca, Java, Andamans, Mindanao, Palawan, Mindoro

;

Borneo ; Mas.

Expanse, <$ 51-56, 2 50-58 mm.

d
1

. Upperside : both wings bright purplish blue (I cannot call any male Amblypodia

that I have seen true ultramarine-blue, as all had a tinge of purple). Primaries with a

moderately broad blackish apex, decreasing in width along the posterior margin ; costa

rather narrowly black, but variable. Secondaries with costa and apex very broadly

(but variably) brown, tapering down narrowly to the upper median nervule, whence to

the anal angle the margin is quite narrow; internal margin very broadly brown.

Underside : both wings rufous brown ; a dark sinuous line passes from the apex of the

primaries obliquely through both wings, terminating above the centre of the abdominal

margin ; from this line to the base the whole of the ground is dark blackish brown
with no definite markings therein. In the primaries midway between this line and

the posterior margin there is a row of obscure reddish spots darkly edged, those nearest
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the apex being only dark dots ; the ground-colour is darker at the apex and anal angle.

Secondaries with a similar broad row of confluent spots darkly edged, beyond which
edging there is a whitish diffused internal and external scaling ; lobe reddish ; the lobe

is very well developed and adjoins a short stout tail ; marginal area dark.

2 . Upperside : both wings brown, primaries with a good-sized pale azure patch,

secondaries with the azure patch very much reduced in size. Underside : both wings

ochreous grey, with the oblique stripe passing through both wings, the ground-colour

being rather darker up to the base ; the other markings as in the male, but approaching

evanescence.

This species is most variable, individuals from every island apparently presenting

minor differences which it would be absurd to name. A form found in Nias has the

female of the same blue colour as the male, an almost unicolorous dark underside

with the oblique stripe as usual, but the lobe has a large velvety-black spot with two

or three black marginal spots beyond, all the spots being broadly encircled with

glaucous : this form I also have before me from Borneo, but the underside is paler.

A form found in several of the Philippine Islands has the male with a pale violet

patch on the upperside, while the female is not quite so blue as in the type-species,

but the underside is strongly tinged with olive-green or olive-brown and is also almost

unicolorous. Specimens of this form occasionally present a trace of the black spots at

the anal angle.

I have no doubt at all that A. taooana Moore is merely a bright specimen of this

species, the blue colour of which varies a good deal. The width of the black border

not only varies a good deal in the female but in the males also. The clasps of the

prehensores are very peculiar, being small for the size of the insect, but the extremities

are strongly serrate and produced upwards into a long straight extension and attached

to the laterals by a fine covering of thin chitine ; the penis is short and stout.

Amblypodia andeksomi Moore.

Amblypodia andersonii Moore, Journ. A. S. B. vol. liii. pt.2, p. 43 (1884) ; id. Journ. Linn. Soc. Lond.,

Zool. vol. xxi. p. 44, pi. iv. fig. 4, £ (1886) ; de Niceville, Butt. Ind. vol. hi. p. 211 (1890).

Hab. Sampu ; Sullivan Island, Mergui (January).

Expanse, <y , T75 inches (de Niceville).

"
<s smaller than A. taooana Moore. Upperside : both wings of a similar tint of

ultramarine-blue, with much narrower marginal border. Underside : both wings much

darker coloured, but similarly marked " (Moore, I. c). The unique type of this species

is in the Indian Museum at Calcutta. De Niceville says that the blue colour is rich and

beautiful, and is unlike anything else in the genus, except that he has one specimen of

the true A. narada Horsfiekl with which it entirely agrees. The probability is that

this therefore is only an aberration of Horsfield's insect. I keep them separate, as I

have been unable to see the type.

vol. xvn.

—

part i. No. 3.

—

August, 1903. D
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Amblypodia axita Hewitson.

Amblypodia anita Hewitson, Cat. Lycaenidae B.M. p. 14. n. 66, pi. viii. figs. 90, 91, S (1862) ;

Butler, Proc. Zool. Soc. Lond. 1883, p. 147. n. 8; Elwes, Trans. Ent. Soc. Lond. 1888,

p. 403.

Amblypodia narada var. ericksonii Wood-Mason and de Niceville, J. A. S. B. vol. xlix. pt. 2, p. 234.

n. 53 (1880) ; et vol. 1. pt. 2, p. 250. n. 74 (1881) ; de Niceville, Butt. Ind. vol. iii. p. 211

(1890).

Amblypodia naradoldes Moore, Proc. Zool. Soc. Lond. 1879, p. 141; et Lep. Cey. vol. i. p. 114,

pi. xliii. figs. 1, 1 a, ? (1881) ; de Niceville, Butt. Ind. vol. iii. p. 212 (1890).

Amblypodia darana Moore, Proc. Zool. Soc. Lond. 1879, p. 141; et Lep. Cey. vol. i. p. 114,

pi. xliii. fig. 2, ? (1881) ; de Niceville, Butt. Ind. vol. iii. p. 212 (1890).

Ambhjpodia arracana Grose-Smith, Ann. & Mag. Nat. Hist. ser. 5, vol. xx. p. 268 (1887) ;

de Niceville, Butt. Ind. vol. iii. p. 213 (1890).

Ambhjpodia anita Druce, Proc. Zool. Soc. Lond. 1895, p. 587.

Hal. Siam, Madras, Sikkim, Sumatra, Ceylon, Arracan Hills ; Mangioli, Sula Island.

Expanse, 6 & 2 , 50-57 mm.

d . Upperside : both wings dull violet. Primaries with the posterior margin rather

broadly blackish, and the costa less broadly so. Secondaries with costa very broadly

and posterior margin narrowly blackish, lobe dull red. Tail stout. Underside : both

wings rufous brown, with an oblique transverse black line from the apex of the

primaries going right through both wings to the middle of the abdominal margin ; from

this line both wings are more or less suffused with dark scales—this, however, is very

variable indeed, the wings being occasionally almost uniform in colour. The primaries

have a very obscure submarginal spotted row, frequently almost obsolete, and the

secondaries, as well as the lobe-spot of the secondaries, are black, and there is also an

obscure black marginal spot between the second and lower median nervules.

? . Upperside : both wings blackish brown, with the submedian and discal areas

dull slightly lustrous violet ; in the secondaries this colour is confined to the discal and

median areas. I have before me another form of this sex in which the patches on the

wings are brightish purplish blue. Underside of both just like male, but with the

transverse lines more marked and a slight grey scaling at the anal angle.

I am quite unable to differentiate Mr. Moore's species and have most reluctantly

been compelled to sink his names, as I really cannot find any true points of distinction.

When the males are quite indistinguishable I do not consider it wise to make a species

on account of the female being of a different form to that usually found : this surely

points to nothing else than a dimorphic female, the original one probably being brown,

whilst the purplish one is a more recent development.

The colour of §this species being so constant, it appears to be advisable to retain the

name as distinct from narada, it being an easily recognisable form.
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Amblypodia annetta Staudinger.

Amblypodia annetta Staudinger, Exot. Schmett. p. 281, Taf. 96, c? (1889).

Amblypodia annetta var. anna Staudinger, Exot. Schmett. p. 282 (1889).

Hah. Batchian ; Waigeoe ; Saparua ; Amboina.

Expanse, d 45-49, 2 53-55 mm.

6 . Upperside : both wings very dark brown, primaries with a discal and submedian

patch of submetallic purplish blue ; secondaries with the blue confined almost to the

discal and median areas. The colour of this patch is given to vary somewhat, as I have

a specimen in which it is metallic deep azure and another in which it is metallic blue

of lavender tinge. Underside : both wings uniformly rather dark brown, occasionally

with a purple tinge ; primaries without any mark at all : secondaries with a submarginal

lunulated whitish interrupted stripe, preceded internally by a most obscure dark line
;

there is also a marginal pale spotted row most obscure at the apex, but quite distinct

at and near the anal angle ; lobe-spot blackish. I have two specimens from Waigeoe,

in both of which there is a distinct trace of the transverse line extending through

both wings ; this is entirely wanting in the type specimens from Batchian.

? . Upperside : both wings dark brown, with a much more limited patch (even than

the male) of very pale greyish lustrous blue. Underside : both wings pale purplish

greyish brown, with a dark oblique stripe through both wings ; the posterior margin of

primaries broadly brown (not grey or purplish) ; secondaries with a submarginal tapering

spotted row palely edged on both sides, lobe-spot blackish. This description is taken

from Waigeoe specimens, as I do not possess a male from Batchian.

The var. anna Staudinger is really not worthy of a name, the only difference being that

the blue has a slightly lavender tinge, and this, as we have seen, is variable, as also is

the pattern of the underside, or more accurately, I might say, absence of pattern ; the

female on the underside is precisely the same as the type female, but the blue of the

upperside has a slight greenish tinge, otherwise there is no difference.

The species may be recognised from the others by the very small expanse of blue in

the males and by the different shape of the wings.

Amblypodia paisina Ribbe.

Amblypodia faisina Ribbe, Iris, vol. xii. p. 252, Taf. iv. fig. 16, ? (1899).

Hal). Faisi Island (Bismarck Archipelago).

This species is very near A. annetta Stgr., having been described from a unique

female which is the exact colour above of a female of Staudinger's species ; but Ribbe's

insect is smaller and can also be recognised by the broad pale band on the underside

of both wings.

D2
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Ambltpodia hainana Crowley.

Amblypodia hainana, Crowley, Proc. Zool. Soc. Lond. 1900, p. 508.

Hah. Hainan.

Expanse 56 mm.

I have not been able to see this species, but it should be recognised without difficulty

by its large size, for it is about 10 millimetres larger than any specimen of the genus

that I have seen.

Mahathala Moore.

Mahathala Moore, Proc. Zool. Soc. Lond. 1878, p. 702 ; de Niceville, Butt. India, vol. iii. p. 282

(1890).

Jpporasa Moore, J. A. S. B. vol. liii. pt. 2, p. 38 (1884) ; de Niceville, Butt. Ind. vol. iii. p. 224

(1890).

Wings broad, short. In the primaries the costal nervure is less than half the length

of the costa, terminating well in front of the apex of the discoidal cell; the first and

second subcostal and the upper discoidal nervules all have their bases about equidistant ;

the third subcostal nervule is short, rising nearer the apex of the wing than of the

cell ; the middle discocellular nervule is very short, straight, and outwardly oblique

;

the lower discocellular is nearly four times as long as the middle, concave, and nearly

straight. Second median nervule given off some little distance before the lower apex

of the cell ; first median bent downwards near the base. In the secondaries the costal

nervure is strongly sinuate and bent upwards at the end ; the first subcostal nervule

arises some -way before the end of the cell, and is strongly and somewhat evenly arched.

The upper discocellular nervule is straight and very oblique inwardly, whilst the lower

is likewise equally oblique inwardly, thus forming a < shape. The second median

nervule is given off almost at the juncture of the upper median, but just below it

—

i. e.

just in front of the lower end of the cell. The submedian nervure is nearly straight

;

the internal nervure short and sinuous. The abdominal margin is decidedly excised,

and thus forms a distinct anal lobe. The antennae are very short, about a third the

length of the costa. De Niceville (I, c.) says :
—" Although Apporasa atkinsoni possesses

a tail similar to Mahathala ameria Hewitson, and the costa of the hind wing is also

somewhat similar, yet it is, I believe, nearer to Thaduka muUicaudata Moore than to

that species. It has the costa of the fore wing arched as in T. muUicaudata (con-

siderably more so than in M. ameria)." Doherty (J. A. S. B. vol. Iviii. pt. 2, p. 423)

says that " the genus Apporasa differs from Mahathala in the less acuminate apex of

the hind wing, in the egg (which is covered with triangles and tubercles instead of

quadrangles and spines, a difference which in this group is of small importance), and

in the more undulate margin of the hind wing" ; and he continues :
—" But atkinsoni

when sitting on a tree-trunk has a marvellous resemblance to a patch of lichen, and
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the irregular outline adds to the effect. Mimicry of this sort is a sign of great flexi-

bility of structure, and such genera must be judged by severer canons than others, so

perhaps Apporasa had better be sunk in Mahathala."

I entirely agree with Mr. Doherty in this ; the neuration is the same, the arch of the

costa of the primaries is rather stronger than in M. ameria, but decidedly less strong

than in T. multicaudata ; the costa of the secondaries is precisely the same as in

Mahathala, and therefore I do not see what use there is in separating the two genera

—

in fact, I do not see what characters there are to enable us to separate them. The

prehensores are highly developed ; the tegumen is very ample, with strong straight

hooks, with a considerable muscular attachment ; the clasps are also unusually ample

and peculiar. The penis is short and stout. I have described and figured them under

the species M. ameria Hew.

Mahathala atkinsoni (Hewitson).

Amblypodia atkinsoni Hewitson, 111. Diurn. Lep., Lye. p. liff. n. 99, pi. iii b. figs. 48, 49 (1869).

Apporasa atkinsoni Moore, J. A. S. B. vol. liii. pt. 2, p. 38 (1884) ; de Niceville, Butt. Ind. vol. iii.

p. 224. n. 784 (1890).

Mahathala (Apporasa) atkinsoni Doherty, J. A. S. B. vol. lviii. pt. 2, p. 423 (1889).

Hah. Moulmein; Myitta (Tenasserim Valley), Tilin Maw, and Katha District,

N. Burma (Coll. de Niceville).

Expanse 42-45 mm.

d . Upperside : primaries very dark blackish brown, tinged with purple ; costa

lightly spotted, with the discoidal and submedian areas pale lustrous violet-blue (I

cannot possibly call it purple) ; secondaries dark brown, with a similar violet-blue

patch as the primaries. Underside : primaries dark brown, posterior margin densely

irrorated with grey ; costa irrorated and speckled with a similar colour ; a whitish dash

across the centre of the cell, which is closed by two broad, short, whitish dashes out-

lining a sort of spot, beyond which is a dark spot laterally edged with whitish ; below

this several indefinite whitish spots, and the submedian area is also whitish. Secondaries

paler brown, mottled and densely irrorated all over with reddish grey or grey tinged

with lilac ; the cell is closed by a dark mark, and there are one or two spots at the

base ; a very few metallic bronzy-green scales are scattered here and there over the wing

indefinitely. All the markings are most indefinite on both wings, and the few bronzy

scales would render the mimicry of lichen (to which Mr. Doherty likens the underside)

about perfect.

$ . Exactly like the male, except that the blue of the under surface is paler, bluer,

brighter, and more extensive.

This is apparently a very rare insect ; it has been described for more than thirty years,

and there are but few collections in which specimens appear. It is a beautiful and

very interesting species, and is readily separable from any others of the genus by the
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paler blue and broad margins of the male, as also by the curious colour of the under

surface.

Mahathala ameria (Hewitson). (Plate IV. figs. 4, 4a.)

Amblypodia ameria Hewitson, Cat. Lycsenidse B.M. p. 14. n. 64, pi. viii. figs. 85, 86, $ (1862).

Mahathala ameria Moore, Proc. Zool. Soc. Lond. 1878, p. 703 ; Rothney, Ent. Month. Mag.

vol. xix. p. 35 (1882).

Narathura ameria Distant, Rhop. Malay, p. 268. n. 13, pi. xxi. fig. 30, ? (1885).

Mahathala ameria de Niccville, Butt. Ind. vol. iii. p. 283. n. 848, pi. xxvii. fig. 200, $ (1890).

Arhopala (Mahathala) ameria de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 470 (1895).

Ilab. Northern India ; Siam ; Hainan ; China ; Barrackpur ; Mergui ; Perak ;

Beerbhum District ; Calcutta ; Goalpora ; Sibsagar ; Chittagong Hill Tracts ; Sumatra

(Paid Staudinger) ; Java.

Expanse, 3 & ? , 37-40 mm.

d . Upperside : both wings dull purple ;
primaries with costa rather narrowly, and

posterior margin less narrowly, black ; secondaries with apex and costa broadly, and

posterior margin less broadly, blackish. Tail rather long, broad, and spatulate,

scalloped on each side so as to form a sbort tooth-like projection. Underside :

primaries coffee-brown, with pale submedian area ; spots scarcely darker than ground,

laterally edged with greyish white, one in the centre of the cell and one more distinct

closing it; below these are two divided by the lower median nervule, above them are

often (not always) one or two obscure spots ; transverse band broken outwardly after

the first and after the second spot, and inwardly after the fourth spot, terminating on

the lower median nervule beyond this ; costa and apex sprinkled with grey irrorations ;

mar°inal row lunular. Secondaries dark brown, with all the ground between the fascia?

closely irrorated with greyish ; the basal area is very irregularly spotted and blotched

with reddish brown ; a reddish-brown irregular fascia from apex to near the base of

the abdominal margin, beyond which is another broad irregular fascia from the upper

discoidal nervule to the middle of the abdominal margin ; marginal row obscure but

dark; lobe well formed.

2 . Precisely like the male in every particular, except that the purple area of the

upperside is much more restricted.

The female of this species is subject to considerable variation both as to the colour

of the blue and as to its extent. I have specimens before me with the purple occupying

an area only just beyond the outer limit of the cell, and others which are bright rich

blue, with only a broad dark posterior margin and broader apex.

I believe that the male also varies in colour, for Mr. de Niceville says the male

is not purple but rich deep blue. The clasping-organs here figured are, however', from

a specimen which is quite purple and very dull in tone, and I may say that I have not

seen a really blue male. These organs are strongly specialised in this genus. The
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tegumen consists of a very ample and substantial hood, to the lower part of which are

affixed, by a strong muscular attachment, the hooks, which are very robust and

straightish, with a slight deflection at their tips. The clasps are unusually fully

developed, and are excised in the middle so as to form the extremities into two strong

points. The penis is short, with the hinder two-thirds very large.

Mahathala haikani, n. sp. (Plate I. fig. 1.)

Hah. Isle of Hainan.

Expanse 48 mm.

2 . Upperside : both wings very dark purplish brown
;
primaries with a good-sized

patch of violet-blue over the discal submedian and two-fifths of the median areas
;

secondaries with the violet-blue only a little beyond the discal cell. Underside:

primaries coffee-brown (more or less dark), with three very short and fine white dashes

in the cell ; cell closed by a spot laterally edged very finely with whitish, below which

is a longish spot edged above with white; basal area dark up to just beyond the cell,

whence the submedian area is quite pale ; transverse band of moderately equal

width, strongly curved from the costa to the upper discoidal nervule, from where it

descends almost straight to the lower median nervule, below which is an irregular

spot shifted inwards ; margin rather broadly dark purplish grey. Secondaries : basal

area to well beyond the cell very dark reddish brown, whence to the margin it is

of an indescribable reddish grey of a lustrous texture, having almost exactly the same

appearance as in an insect that is greasy, the separation between the two areas

being quite sharply defined ; in the basal area there are traces of a spot across the

cell, of one below it, and of a larger one closing the cell, but they are most obscure
;

in the lustrous outer area the dark thrice-broken transverse panel is quite distinct from

the upper discal to the internal nervure, and is of moderately equal width ; marginal

area broadly dark.

From M. anuria Hewitson this species may be distinguished by its much larger size

and by the blue of the secondaries being so much reduced in its extent, whilst the

general appearance beneath is quite different, owing to the uniformity of general

tone, though the pattern is very similar ; it is, however, much darker, with the whole

of the base dark chestnut, and there is a distinct satiny gloss over the whole of the

secondaries.

I have two females from the Isle of Hainan.

Mahathala gone Druce.

Mahathala gone Druce, Proc. Zool. Soc. Lond. 1895; p. 593.

Ilab. Mongolia.

Expanse 47 mm.
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This species is described from a unique type, and is certainly somewhat different from

ameria Hew. It would be very satisfactory if we were able to get other specimens

from the same district.

Thaduka Moore.

Thaduka Moore, Proc. Zool. Soc. Lond. 1878, p. 836 ; de Niceville, Butt. Ind. vol. iii. p. 225 (1890).

The neuration is almost the same as in Mahathala, but in the primaries the third

subcostal nervule is longer ; whilst in the secondaries the costal nervure is bent down-

wards, not upwards, the subcostal nervule is not nearly so strongly arched, and the

internal nervure is decidedly longer than in that genus. The two discocellular nervules

of the secondaries are each inclined outwards, being thus of exactly the reverse position

to that in Mahathala, and the lower discocellular nervule is very decidedly longer than

the upper.

The costa of the primaries is more strongly arched than in Mahathala. Palpi

slender. Antennas short. Body stout.

This genus may be known from all others by its species having three tails, two of

which are somewhat spatulate. Some species of Iraota have three tails, but they are

long and by no means broad. The genitalia approach closely to the pattern of

the genus Arhopala, with the fully-developed tegumen and the small clasps.

Thaduka multicaudata Moore. (Plate IV. figs. 5 & 5 a.)

Thaduka multicaudata Moore, Proc. Zool. Soc. Lond. 1878, p. 836, pi. Iii. fig. 7, ? ; de Niceville,

Butt. Iud. vol. iii. p. 225. n. 785, pi. xxvii. fig. 196, ? (1890).

Hab. Upper Tenasserim ; Nilgiris (January, August, and September).

Expanse, <s 38-44, ? 44-48 mm.

d . Upperside : both wings purplish black, with the basal, discoidal, and submedian

areas very pale silvery blue ; abdomen and fold greyish. Underside : both wings dark

vinous brown. Primaries with the posterior half and the submedian space hoary ; the

central cell-spot is indistinctly outlined by pale bluish, and the spot closing the cell is

grey with superimposed bluish scales ; the dark catenulated transverse band is

distinct and composed of six spots, the upper three oblique outwardly, the second and

third being dislocated, the fourth, fifth, and sixth dropping almost perpendicularly from

the third, while all are palely edged; submarginal row of <-shaped shading distinct.

Secondaries with the three dark, irregular, ill-defined, maculate, transverse bands palely

edged generally ; these markings are sometimes very indistinct indeed ; anal area

with a slight suffusion of bronzy-green or bluish scales, which are sometimes scattered

sparingly over other parts of the wing.

2 . Upperside : like the male, but with the blue not quite so pale (not silvery) and

bluer. Underside like the male, but not so dark and browner.', the markings decidedly

more distinct and the metallic-bronzy scaling more abundant.
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I am indebted to the kindness of Sir G. F. Hampson for being able to determine the

sexes of this species ; be kindly obtained for me a couple of specimens, which proved

to be a male and female, whose clasping-organs I mounted. The insect is recognisable

at a glance, but I have no doubt that the males have often hitherto been mistaken for

females, as the extent of blue is quite the same, and there is very little difference in

the colour.

In de Niceville's collection there is now a good series of this insect, the specimens of

which are labelled with dates ; some from the Nilgiris are dated January 1 ; from

Atarem Valley (Tenasserim) February; the majority from the Nilgiris, however, were

taken in August and September.

The genitalia are rather small. The tegumen is composed of a full hood, the hooks

having a strong muscular attachment, straightish as in Mahathala ameria, but with

a decided deflexion. The clasps are small, with the extremities projected well outwards,

which can be seen better in the figure (PI. IV. fig. 5) than it can be described. The

penis is unusually short and moderately robust.

Aehopala Boisduval.

Arhopala Boisduval, Voy. Astr., Lep. p. 75 (1832).

Narathura Moore, Proc. Zool. Soc. Lond. 1878, p. 835; Distant, Rhop. Malay, p. 259 (1885).

Mlasera Moore, Lep. Cey. vol. i. p. 114 (1881).

Panchala Moore, Proc. Zool. Soc. Lond. 1882, p. 251 ; Distant, op. cit. p. 272.

Satadra Moore, J. A. S. B. vol. liii. pt. ii. p. 38 (1884).

Acesina Aloore, torn. cit. p. 41.

Darasana Moore, torn. cit. p. 42.

Flos and Ms Doherty, J. A. S. B. vol. lviii. pt. ii. pp. 411, 412 (1889).

Arhopala and Acesina de Niceville, Butt. Ind. vol. iii. pp. 226, 280 (1890).

Amblypodia (auctorum).

Wings broad and ample. Primaries : costa variable, nearly straight, slightly arched

or decidedly arched, sometimes somewhat depressed towards the apex ; apex acute or

subacute ; outer margin occasionally straight or sometimes evenly convex, and some-

times concave below the apex, then convex ; inner margin generally, not always,

slightly hollowed in the centre ; costal nervure short but variable, never reaching as

far as the end of the cell ; first and second subcostal and upper discoidal nervules with

their bases nearly equidistant. Third subcostal nervule rising nearer to the apex of the

wing than to the apex of the cell, variable in length, but generally short ; middle disco-

cellular nervule rising some little way beyond the source of the upper discoidal, very

short, straight, outwardly oblique ; lower discocellular nervule variable, sometimes twice

as long or up to four times as long as the middle discocellular, straight, generally but

not always slightly inwardly oblique. Second median nervule rising some way from the

lower end of the cell ; lowest median nervule bent downwards and curved. Median

vol. xvn.

—

paet i. No. 4.

—

August, 1903. e



26 ME. G. T. BETHUNE-BAKER : A EEVISIOX OF THE

nervure angled upwards to the origin of the latter nervule. Submedian nervure some

times straight, often waved. Hind wing generally ample, sometimes with no tail,

generally with a tail at the end of the first median nervule, which is sometimes little

more than a tooth, but vanies considerably, and is not unfrequently long ; sometimes

there is a second very short tooth-like projection at the end of the second median

nervule, and occasionally yet a third very short one at the end of the submedian nervure.

Anal angle sometimes round or sharply angled or sometimes distinctly lobed. Inner

margin variable, straight, emarginate, or rounded. Costa evenly arched, sometimes

flattened, sometimes waved. Costal nervure generally well arched, but sometimes con-

siderably straighter. First subcostal nervule well arched, rising generally well before

the apex of the cell ; upper discocellular nervule shorter than the lower, rather concave,

and somewhat oblique outwardly ; lower discocellular erect, or somewhat oblique

inwardly, or occasionally straight, rarely concave. Second median nervule rising just

before the lower end of the cell ; submedian nervure waved ; internal nervure recurved.

Antenna? short, generally less than half the length of the costa, with a slight graduated

club. Palpi rather long, porrect. Eyes smooth. Body generally decidedly robust.

The larva is said to be onisciform, flattened in the anal region, and bristly laterally.

Pupa of the usual Lycamid shape.

Boisduval created the genus Arhopala and placed in it two new species, one from

New Guinea and the other from the Aru Islands, which he named respectively

A.-plmjxus and A. meander. Unfortunately he did not diagnose the genus, and until

within the last decade the brothers Felder are the only authors who have used it. In

1S88 Dr. Staudinger drew attention to it in his ' Exotische Schmetterlinge,' and since

then it has been generally accepted in a more or less restricted manner ; de Niceville,

however, was the first who used it in its wide and, as I believe, correct sense. Distant,

in his ' Ehopalocera Malayana,' does not use it at all. Mr. Moore, however, has split

the genus up considerably, creating no less than seven genera out of it, of which I can

only retain one, viz. Mahathala. Acesina, which de Niceville retains with doubt, has

somewhat distinct markings below, but they coincide precisely with the general ArhojMla

pattern, and there is no structural difference whatever. As regards the structural

characters relied on by Mr. Moore in the genera that he suggested, there is not one

that is constant ; the whole are extremely variable, even in the species which are most

nearly allied, and no good can be gained by subdividing a large and well-marked genus

like this, merely for the sake of making it less unwieldy, when no definite and good

characters can be given. I feel, therefore, with all deference to so old and experienced

an observer, that 1 cannot adopt his ideas on this point. I have examined a considerable

number of the prehensores of the males, but do not find that they aid much in this

respect, and it seems very doubtful if the eggs will be sufficiently well known in our

generation to be of any use in the matter. The headquarters of the genus are India
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and the Malay region ; species occur, however, in China and Japan, also in Australia

and some of the small islands of the Pacific, such as New Britain and the Solomon

Group. In colour the species are nearly all blue or purple, though a few are of a

brilliant lustrous metallic green, whilst one or two are almost brown. In the case of the

green species, however, the females are all blue or purple, and were it not for the

pattern below coinciding precisely (as it does in every case) they would be, and occasion-

ally have been, looked upon as distinct species. Distant remarks upon the shade of

the blue varying considerably in the same species, whilst de Niceville disagrees with the

assertion. I think that now the latter author would probably have qualified this had

he been alive. I have found decided differences in the colour of the same species, but

how that difference has arisen I am not prepared to say. I think it is quite possible

that it is a chemical change, for the specimens look quite fresh, so that it is not unlikely

that it may have been thus produced. The colours of the whole of the group are

aniline—that is to say, they can only be compared to aniline colours,—and I believe

the majority of them could not be made up from the colours of the spectrum ; they

may therefore be more liable to change than otherwise.

I have not found the difficulty in recognising Hewitson's species that some have, and

I believe I have been successful in nearly every case ; all that I found necessary was

time and care.

De Niceville and Martin say (J. A. S. B. vol. lxiv. pt. ii. p. 470):—" This genus is one

of the most largely represented in Sumatra, which may perhaps be its headquarters,

though the Malay Peninsula may possibly possess quite as many species. All are

found in forests, but, nevertheless, their more or less metallic-blue, purple, and green

colours are not at all conspicuous, and they do little to enliven the sombre depths of

the forest, as the restless species of Lampides do. Arhopalas never come to small

streams or damp spots on roads to suck up the moistm-
e, or to flowers ; they hardly

ever fly unless disturbed, and as they always settle with folded wings, of which the

undersides present only dull brown, grey, or dull purple colour, little is seen of them.

They rest on leaves of shrubs of moderate height, and never fly for any length of time

to a distance, feeling themselves much more secure when at rest. There is therefore

only one way to see and capture them, and that is to walk through the underwood

and disturb them by beating the bushes and low trees, and thus to cause them to fly."

And, again, de Niceville says (Butt. Ind. 1. c.) :
" Many species seem to be common

where they occur, others, again, appear to be very rare. Owing to their skulking

habits, there is a good deal of difficulty in collecting them."

The genitalia follow one pattern very closely, having the tegumen composed of an

ample hood with strong muscular hooks straightish, i. e. not elbowed, the clasps

decidedly small, and the penis of a medium size.

e2
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Arhopala hercules (Hewitson). (Plate IV. figs. 6 & 6 a.)

Ambhjpodia hercules Hewitson, Cat. Lycaenidse B.M. p. 3. n. 14, pi. viii. figs. 92 & 93, <J (1862).

Arhopala tyrannus Felder, Reise Novara, Lep. vol. ii. p. 225. n. 247, tab. xxix. figs. 1 & 2, $
(1865).

Arhopala hercules Hew., Staudinger, Ex. Schmett. p. 280, Taf. xcvi., <J (1888).

Arhopala tyrannus Felder, Staudinger, Ex. Schmett. p. 280.

Arhopala hercules var. herculina Staudinger, Ex. Schmett. p. 280.

Arhopala leo Druce, Ann. & Mag. Nat. Hist. ser. 6, vol. xiii. p. 254 (1894).

Hal. Makassar; Java; (?) Halmaheira ; Waigeoe ; N. Guinea, Humboldt Bay;

Gilolo and Ati Ati (N. Guinea).

Expanse, <s & 2 , 62-75 mm.
This species is the largest and one of the handsomest of the genus, its wing-expanse

frequently reaching 75 mm. It has been recorded from many of the Malay Islands,

and extends as far as New Guinea, this being apparently its eastern limit. In the

figure of the genitalia, I would draw attention to the straight sword-like hook and the

peculiar upward extension of the clasp.

Var. leo Druce.

Differs from hercules on the under surface in that the colour is hoary and tinged

with very pale green, the transverse fascia on the primaries is more broken, and the

same fascia on the secondaries is quite broken up beyond the fracture at the lower

discal vein, and does not continuously extend to the internal vein.

This was described by Druce from Humboldt Bay, New Guinea, whence I have

several specimens ; it forms an excellent transition to Staudinger's form " herculina
"

from Waigeoe.

Var. herculina Stgr. (Plate I. fig. 9.)

6 . Upper surface blue, brighter with less purple in it than hercules. Under surface

with a very slight trace of green on the basal area of both wings, which is often

entirely absent, the whole surface being pinkish grey ; the transverse band in the

primaries is more or less broken into a continuous chain of spots, not an unbroken

band as in hercules, and this also applies to the same band in the secondaries, which

furthermore is sometimes fractured between the subcostal and the upper discocellular

veins, and at the upper and the lower median veins. At the anal angle there is

no metallic scaling as is usual in hercules.

$ . Brown all over, a shade lighter beyond the discal area of both wings. I have

another form brown, with a whitish patch beyond the discoidal cell in the primaries,

over which a number of fine pale lavender-coloured scales are very distinctly spread.

A third form before me is Staudinger's blue female, which, as he says in his original

description, is almost as blue as the male, the apical and costal areas being broadly

brown, the expanse of blue equalling that of leo.
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This is a very interesting form indeed, for it is an insect that I should say was in a

transitional state, either adapting itself to new conditions, or, finding itself hard pushed

for existence, seizing on certain advantages of colour ; for far from being of the very

constant form of the parent species, individuals of this variety differ inter se on the

underside in the pattern very considerably. They are in size rather smaller than

hercules. Staudinger described his variety from Waigeoe, but we have since received

examples from Halmaheira, from which island I have one without any transverse band

on the primaries.

Mr. Druce regards the entirely brown females as belonging, possibly, to a distinct

species ; I have some now before me, but they are without doubt of the same species.

It is no more than a case of reversion.

Var. tyrannus Felder.

<$ . Just like hercules Hew., except that the underside is brown with no trace

whatever of green, and the pattern is merely of a darker shade.

? . Upper surface entirely dark brown. Under surface like the male. I have one

specimen from Ati Ati, on the west coast of New Guinea, which forms a transition

from herculina to tyrannus.

This species is apparently confined to the Malay Archipelago, where it is evidently

dominant, setting up local forms in various islands. I have examined a very large

number of specimens and find small divergencies arising in many cases, and have

no doubt that the varieties described are local forms of Hewitson's species.

Arhopaia ate (Hewitson).

Amblypodia ate Hewitson, 111. Diurn. Lep., Lye. p. 8. n. 32, pi. i. fig. 4 (1869).

Hah. Amboina.

Expanse 47-49 mm.

d . Upperside : both wings purplish blue, very slightly lustrous in certain lights,

shaded with a brownish lustre. Primaries with costa and posterior margin narrowly

brown, but slightly increasing at the anal angle. Lobe fairly developed; tail brown,

white-tipped, and rather long, a tooth-like projection at the end of the second median

nervure. Underside brown, slightly lustrous, with darker spots and fascia palely

margined. Primaries with a small dot in the cell beyond the middle ; cell closed by a

rather small elongated spot, below the cell is an obscure darker spot ; transverse band

almost continuous, slightly oblique outwardly, rather narrow and tapering rapidly to

the lower median nervule where it ends ; submarginal row obscure, submedian area

paler. Secondaries rather darker than primaries, with three minute basal spots, the

upper one the darkest, followed by three more very small spots below each other ; cell

closed by a very narrow, elongated, curved spot; transverse band continuous, almost

straight, moderately broad to the spot between the lower and submedian nervures,
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which is shifted well inwards, and is almost confluent with the long spot extending up

to the internal nervure ; submarginal band broad and distinct to the second median

nervule. Lobe-spot black, and a black spot between each of the two following nervure-

spaces, each broadly edged above with brilliant, very pale, greenish-blue, metallic

scales, over which is greyish irroration.

Hewitson says : " Probably only variety of A. aclatha "
(1. a).

The species has no close affinity with adatha Hew. I have examined his type and

have a specimen also from the same locality (ex Mus. Dr. Staudinger) ; it is really more

like a miniature hercules, and will be best placed next to that insect. It has apparently

never been noticed by collectors since it was described, and the only specimens known

to me are in Hewitson's collection and one in Staudinger's collection, so that it seems

to be confined to the little island of Amboina.

Arhopala philander Felder. (Plate IV. figs. 7 & 7 a.)

Arhopala philander Felder, R.eise Novara, Lep. vol. ii. p. 226, tab. xxix. fig. 9, $

.

Arhopala periander Grose-Smith, Novit. Zool. vol. i. p. 582 (189-1) ; id. Rhop. Exot., Lye.

vol. iii. (1898).

Hob. Halmaheira, Batchian.

Expanse, d 47-50, $ 52 mm.

3 . Upperside : primaries and secondaries deep blue, slightly lustrous, with very

narrow black costal and posterior margins to the primaries ; in the secondaries the

costal border is broad, the posterior margin narrow, the abdominal fold entirely dark

brown up to the submedian nerve ; the lobe is very slightly developed and is black.

Underside : both wings uniform brown, internal margin of primaries paler. Disco-

cellular spots three, dark brown, encircled with grey, increasing in size, the last one

closing the cell, below which and the central spot is another spot palely encircled.

The transverse band from the costa to the lower median nervule, increasing in width to

just below the second median nervule, is bordered on each side with grey ; touching

this band below the third median nervule is another spot placed nearer the base

;

submarginal band distinct but ill-defined, with a narrow posterior and a broad interior

lighter edge. Secondaries with four small basal darker spots palely encircled below

one another, the second placed a little inwards, and the fourth on the outside of the

internal nervure, outside these are three larger ones corresponding in position to the

three upper basal spots. The cell is closed by a long quadrate spot, below which

is another small spot filling up the interior end space between the second and lower

median nervule. Band continuous, but somewhat fractured at the upper discoidal

nervure and also at the lower median, whence it is continued upwards to the

internal nervure following the course of the margin. There is an indefinite trace

of a submarginal darker shading, between which and the median band is a pale grey



AMBLTPODIA GROUP OF THE LYCJENHXE. 31

shading ; above the anal angle the lobe-spot is black, edged above with a green

iridescence, which is extended up to the second median nervule, and underneath

which black spots show through the green scaling. The margin has a very fine grey

border at the anal area. Tail brown, tipped with white.

? . Upperside : blue rather brighter than in male, extended almost all over both

wings; primaries have the costa blackish beyond the costal nervure; the apical area is

broadly black, narrowing to quite a moderate border both towards the costal vein and

the anal angle ; in the secondaries the blackish costal margin is broad, the posterior

margin is rather narrow, increasing a little at the anal angle ; the whole of the

abdominal fold up to the submedian nervure is brown.

This is another species that appears to have been unobserved and unrecorded since

its description by the Bros. Felder. When examining the Felder Collection in the

Tring Museum I found the unique type, and recognised it as close to some specimens

in Staudinger's and my own collections, and I find they are identical. I have before

me one female (coll. Staudinger) from Halmaheira, which I make the type female, as

it corresponds with Felder's type; I have also five males and one female from

Batchian.

From meander Boisd. it may be recognized by the uniform brown colour of the

under surface, and by the transverse band of the primaries being narrower at the costa

than at its termination.

I cannot really separate periander Grose-Smith from this species.

The genitalia have a most ample tegumen ; as usual in this genus, the clasps are

distinct, somewhat fan-shaped, but more extended on one side. The penis has a

somewhat boat-shaped orifice, as will be seen in figure 7 a.

Arhopala hylaxder Grose-Smith.

Arhopala hylander Grose-Smith, Novit. Zool. vol. i. p. 582 (1894) ; id. Rhop. Exot., Lye. no. vii.

pi. xv. figs. 6, 7, 8 (1898).

Hal. Biak.

Expanse 65-70 mm.

This species is a close ally of 'philander Feld., scarcely differing from it, the one

distinction being that in Felder's species the transverse band near the posterior margin

of the primaries is straight, whereas in the present species it is broken at the upper

median nervule.

Arhopala eukisus H. H. Druce.

Arhopala eurisus Druce, Proc. Zool. Soc. Lond. 1891, p. 370, pi. xxxii. figs. 11 $, 12 ? .

Hah. Aola ; Guadalcanal* Island ; Florida Island
;
(Solomon Islands) New Britain.

Expanse, $ 51, ? 48-51 mm.
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I have a female before me from New Britain, in which the blue is less silvery, but

deeper and richer in tone, and the underside is also rather darker. This species is near

philander Feld., but is smaller and is paler in colour above; whilst beneath it is more

uniform in tone, and the transverse bands are more irregular. The female is also

much paler and silvery in its blue.

Var. tindali Eibbe, Iris, Bd. xii. p. 251 (1899).

This variety appears to be merely a darker form of Druce's species.

Arhopala meander Boisduval. (Plate IV. figs. 8 & 8a.)

Arhopala meander Boisduval, Voy. ' Astrolabe/ Ent. p. 76 (1832).

Amblypodia meander Hewitson, Cat. Lycasnidse B.M. p. 4, pi. ii. figs. 4, 5, & 6 (1862) ; id. 111.

Diurn. Lep., Lye. p. 4. n. 6 (1869).

Arhopala meander Boisduval, Miskin, Annals Queensland Mus. no. 1, p. 70 (1891).

Arhopala meander Boisd., Bethime-Baker & Druce, Proc. Zool. Soc. Lond. 1896, p. 658.

Arhopala adherbal Grose-Smith, lihop. Exot. vol. iii. p. 10, pi. xxv. fig. 3 (1902).

Arhopala appianus Grose-Smith, Rhop. Exot. vol. iii. p. 11, pi. xxv. fig. 4 (1902).

Hab. Aru; New Guinea; Waigeoe ; Halraaheira; New Britain; New Zealand

(Mioko) ; Queensland and South-east Borneo ; Woodlark and Tergusson Islands

;

Duke of York Island.

Expanse, 6 & $ ,
47-59 mm.

6 . Upperside : both wings violaceous blue
;
primaries with narrow black costal

margin and rather broader posterior margin ; secondaries with broad costal and narrow

posterior margin ; abdominal fold brown. Tail black, tipped with white. Underside :

both wings pinkish lilac-brown, all the spots cinnamon-brown, margined with pinkish

grey. Primaries : internal area up to about the second median nervule paler and not

tinged with pink; three cliscal spots increasing in size, and the usual two below the

cell; transverse band continuous, inclined outwards as it nears the anal angle; this

band generally reaches the submedian nervure, but the last two spots are shifted much

inwards ; an indistinct submarginal shading. Secondaries with lour small basal spots

below one another, the bottom one shifted inwards beyond the internal nervure, beyond

which are three larger ones corresponding in position to the upper three ; cell closed

by a long quadrate spot, below which and touching is another small spot closing the

end of the space between the second and lower median nervures ; transverse chain-

band not absolutely broken, but consisting of two spots above the upper discal nervure,

and two spots shifted outwards below it, one between the upper and second median

nervure shifted slightly inwards, the next spot is outwards, and that between the

submedian nervure and the lower median nervule is moved inwards and forms an acute

angle on its interior edge, thus joining the long spot reaching the internal nervure
;

submarginal shading darker, with a faint pale outward border ; small spot at anal
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angle (there is no lobe) black, surmounted with a green iridescence, which is extended

slightly into the marginal area between the submedian nervure and the second median

nervule.

$ . Upperside : both wings as in male, but with a broad costal apical and posterior

marginal border to the primaries ; in the secondaries the costal margin only is broader

than in the male. Underside precisely as in male.

This is probably the most variable species of the genus ; the blue varies through

violaceous to purplish up to lustrous cobalt, and the underside presents some wonderful

divergencies. I have before me about 60 specimens, and have examined a considerable

number more, and find that the ground-colour underneath runs from the typical pinkish

through all shades up to deep rich purplish red and blackish red ; then, again, a not

uncommon form is rich reddish closely irrorated with bronzy-green scales, giving the

insect a very beautiful colour. The markings are also subject to very great exaggera-

tion, the spots being enlarged all over the wing, so that in the hind wing nearly all the

spots and bands touch one another. The richest example before me is one from South-

east Borneo, kindly lent me by Herr "Ribbe. The species is evidently common all over

the Malay Archipelago. I have specimens from New Guinea, Halmaheira, Waigeoe,

New Britain, Mioko, Aru, and Queensland.

Boisduval's description of this species would suit almost any of the group. It is

necessary therefore to take the first figure, which is Hewitson's (B. M. Cat. p. 4, pi. ii.

figs. 4, 5, & 6) ; he knew Boisduval's insect, and the figures 4 and 5 are good, so that

the insect can be recognised at once therefrom.

Mr. Grose-Smith has described two species, A. adherbal and A. appianus, both of

which must, I fear, be sunk under meander Boisd. As already mentioned, I have had

a very large number of specimens from the Malay Islands and elsewhere, showing a

most remarkable range of variation, specimens varying from the same locality, some of

which quite correspond with Mr. Grose-Smith's figures, and I cannot but regard them

as aberrations. The genitalia have subovate clasps, and the penis is rather slender.

Akhopala Constances de Niceville.

Arhopala constancece de Niceville, Journ. A. S. B. vol. lxiii. pt. 2, p. 34. n. 30 (1894).

Hob. South Andaman Isles.

Expanse, 2 , 48 mm.

Mr. de Niceville described this species from a unique example taken at Port Blair

by the late Mr. R. Wimberley. It may be merely an aberration of meander or one

of its allies.

Arhopala amytis Hewitson. (Plate IV. figs. 9 & 9 a.)

Arhopala amytis Hewitson, Cat. Lycfenidaj B.M. p. 4. n. 16, pi. ii. figs. 7, 8, & 9, ? (1862) ;
id

111. Diurn. Lep., Lye. p. 4. n. 4 (1869).

vol. xvii.—part i. No. 5.

—

August, 1903. f
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Amblypodia ribbei Bober, Iris, vol. i. p. 70, pi. v. fig. 5, J
1

(1886).

Amblypodia cryonthe Miskin, Proc. Linn. Soc. N.S.W. (2) v. p. 43 (1890).

Arhopala amytis Hew., Miskin, Annals Queensland Mus. no. 1, p. 70 (1891).

Arhopala cryonihe Miskin, 1. c.

Hal. Queensland ; Aru ; Waigeoe ; Woodlark Island ; Fergusson Island ; Tokal

Key ; and New Guinea.

Expanse, 6 47-54, 2 48-58 mm.

6 . Upperside : both wings brilliant morpho-blue, shading into purplish towards the

costal and posterior margins of the primaries and towards the posterior margin of the

secondaries. Costa of primaries narrowly black
;
posterior margin broader, increasing

in width at the apex. Costa of secondaries broadly blackish
;
posterior margin narrow,

abdominal fold entirely brownish ; tail black, tipped with white ; lobe scarcely deve-

loped. Underside: both wings reddish brown, with all the spots of a darker hue with

pale margins. Primaries : inner marginal area paler brown, apical area washed with

very pale pinkish lavender; three discal spots increasing in size, the upper portions of

each side of which are margined with pale silvery bluish, the usual two spots below the

discoidal cell ; transverse band continuous, inclined outwards, terminating on the lower

median nervule, below which, but unconnected with it, are one or two semi-coalescent

spots shifted well inwards ; submarginal row of darker spots very indefinite ; the upper

and apical areas are dusted over with grey. Secondaries with a broad subcostal streak

of pinkish lavender, with the four basal spots followed by the three large ones as

usual; cell closed by a large quadrate spot, below which is a small spot filling the

terminal space between second and lower median nervules. Transverse band unbroken,

extending round up to the internal nervure ; the outer edge of this band is very jagged

and irregular. Submarginal shading continuous, between which and the band is

a broad space of grey. Margin rather broadly and very darkly bordered ; anal spot

small, black, surmounted by slight green iridescence, which extends slightly over the

marginal area between it and the second median nervule.

S . Upperside : both wings brilliant, slightly greenish morpho-blue
; primaries, very

broad apical and outer marginal areas and a narrow costal margin black. Secondaries

with costa and apical margins very broadly blackish ; posterior margin not so broad,

but increasing in width at the anal angle ; abdominal fold brownish. Underside as

male.

I have another form of the female which has the blue darker, almost like the male,

but a shade paler perhaps.

The genitalia have the clasps peculiar, with excised extremities ; the penis has a

globular orifice.
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Var. eibbei Rober.

6 . Upperside rich purplish or violet-blue
; primaries with very narrow black

costal and posterior margins ; secondaries with broad blackish costa and very narrow

outer margin ; tail moderately long, stout, black, tipped with white ; lobe slightly

developed. Underside exactly as in amytis Hew.

? . Upperside paler than the male and more violet in tone ; primaries with very

broad costa, and much broader posterior margin and apex ; secondaries with very

broad margins all round. Underside exactly as in amytis Hew.

This insect is evidently a local form of Hewitson's species amytis, but it differs in the

deep tone of the blue of the upperside, and the very narrow margins of the males. I

have specimens of it before me from Aru (the types), Tokal Key, one male from

Waigeoe, and one male from Ati Ati Onin (New Guinea). Miskin has also recorded

two specimens of it from Cape York under the name cryonthe, but, as Rober described

it two years previously, Miskin's name falls. Amytis is somewhat variable as to the

tone of the blue, and decidedly variable as to the pale subcostal streak on the underside

of the secondaries, which is subject to obsolescence. I have several specimens in which

it is practically obsolete, and many where there is only a slight trace of it, and these

forms occur irrespective of locality.

Through the kindness of Mr. H. Druce, I have been able to examine some specimens

from Fergusson and Woodlark Islands, all of which have no trace of the pale sub-

costal streak ; one female from Fergusson Island is unusually large and robust.

Arhopala ^exone (Hewitson). (Plate III. fig. 22, a .)

Amblypodia cezone Hewitson, 111. Diurn. Lep., Lye. p. 5. n. 15, pi. iii. figs. 20 £ , 24 ? (1869).

Hob. Waigeoe; New Guinea ; Halmaheira; Aru; Kiriwini Island.

Expanse, d 44-51, $ 43-49 mm.

d . Upperside : both wings brilliant silvery morpho-blue, purplish at the costa and

apex of the primaries, which have a very narrow costa, rather broader posterior border

of black ; the secondaries have a broadish black costa, narrow black posterior margin,

and dark grey abdominal fold ; the tail is long, stout, and white-tipped, and above it

at the end of the second median nervule is a tooth-like projection. Underside : both

wings very dark ; the primaries have three discal spots traced out by silvery-bluish

edges, almost obsolete as to the internal edge of the third spot, which has a pale outer

edging ; otherwise the ground is very broadly quite pale, with more or less of a lilac

suffusion, the paleness extending throughout the submediau area. Below the second

and third discal spots are two other obscure spots divided by the lower median nervule.

The transverse band in the middle of the pale area is continuous, slightly curved,

broadish, and generally slightly tapering narrower to the lower median nervure, where

it terminates ; it occasionally has a distinct bend or angle. Submarginal row present

as usual. Secondaries: the basal three-quarters of the wing very dark indeed and

F 2
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markless, followed by a pale broad internal edging to the usual submarginal row, this

band of pale edging having a lilac tinge at the anal area; a black spot at the lobe and

between the second and lower median nervules, between and over which is a scattering

(more or less plentiful) of greenish metallic scales.

$ . Upperside : both wings blue, slightly paler and less lustrous than in male.

Primaries with costa broadly, posterior margin very broadly, and apex yet more broadly

black ; secondaries with costa and upper part of the posterior margin very broadly

black indeed, but the margin of the anal area much more narrowly black.

At first sight this unmistakable species scarcely looks in its right place here ; its size

and shape, however, bring it at once into this group, and a careful examination of

the under-surface pattern soon locates it ; the markings of the primaries are exceed-

ingly close to micale Blanch., whilst in a female in my collection the transverse band

of the secondaries is quite traceable, and in other specimens before me isolated spots

are discernible, so that I have no hesitation in fixing it here.

Arhopala sophrosyne (Grose-Smith).

Amblypodia sop>hrosyne Grose-Smith, Ent. Mo. Mag. xxv. p. 300 (1889).

Arhopala sophrosyne Grose-Smith, Druce, Proc. Zool. Soc. Loncl. 1891, p. 370, pi. xxxii. fig. 9, c? •

Hob. Guadalcanal- Island (Solomon Group).

Expanse 49-53 mm.
This species is described by Mr. Grose-Smith with tails, but figured by Mr. Druce

without tails, his specimen having the tails broken off. It is a tailed species and very

distinct.

Arhopala micale Blanchard.

Arhopala micale Blanchard, Boisd., Hombron & Jacquinot, Voy. Pole Sud, Lep. pi. iii. figs. 11, 12.

Amblypodia micale Boisd. MS., Hewitson, Cat. Lycsenidee B.M. p. 7 (non adatha Hew. pi. iv. <$

,

figs. 29, 30, 31) (1862) ; id. 111. Diurn. Lep., LycEenidse, p. 8 (1863).

Amblypodia superba Rober, Iris, vol. i. pt. 4, p. 199, Taf. ix. fig. 3 (1887).

Arhopala micale Blanch, et superba Rober, Staudinger, Ex. Scbmett. p. 280, Taf. 96, $ (1888).

Hab. (Amboina ]) ; New Guinea ; Batchian ; Iialmaheira ; Gilolo.

Expanse, 6 52-61, ? 45-59 mm.

cj . Upperside : both wings lustrous ultramarine-blue, shading into purplish in certain

lights on the costal and posterior margins in primaries ; costa in secondaries broadly

blackish, posterior margin narrow ; abdominal fold entirely fuscous up to submedian

nervure ; tail tipped with white. Underside : both wings darkish brown, all the

markings dark brown, with paler margins ;
primaries with three discoidal spots

increasing in size, partly margined with pale blue, this colour being confined to the

inner edge of the large spot closing the cell, the two usual spots just beneath the cell;

the transverse band, edged with whitish on the upper part of the inner edge, almost
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touches the third cell-spot and generally tapers down considerably to the lower median

vein, where it ends ; on the other side of this vein is another spot liable to obsoletion,

shifted well inwards ; outside this band is a pale grey shading, forming the inner edge

to the almost obsolete submarginal row of spots. Secondaries with four basal spots,

the second and fourth shifted inwards, beyond which are three larger ones ; cell closed

by a long quadrate spot, below which is a small one occupying the termination of the

space between the second and lower median nervule. Transverse band continuous,

extending round to the internal nervure ; this band has exceedingly uneven and

jagged margins, but it is unbroken, though fractured to a certain extent at the lower

median nervule ; outside this fascia, and following its exact course, is a line of unbroken

crescentic pale grey marks followed by a pale brown submarginal area. Anal spot

black, surmounted by a bluish or greenish scaling, which extends up to the second

median nervule and is margined by a whitish line ; there is also a small black spot at

the margin of the bluish scaling between the second and lower median nervule. Tail

stout, blackish, tipped with white. There is often a pale subcostal stripe more or less

developed.

2 . Upperside : both wings much paler than the male
;
primaries with costa of

medium width, posterior dark margin very broad, apical area broader still ; secondaries

with broad margins all round. Underside exactly as the male.

The form usually found in New Guinea, whence I have several specimens, is deep

purplish, almost the colour of A. hercules Hew., but not lustrous, with the underside

paler and more uniform. I have, however, one typical female.

In this species the underside pattern is somewhat liable to obsoletion, more

particularly in the secondaries ; this is caused by a darkening of the ground-colour and

a slight lightening of the markings. The insect should be easily recognised on

account of the brilliancy of the blue, whilst the under-surface pattern is also well

marked in tone of colour as well as pattern. Every author that has hitherto mentioned

this species has added a little to the confusion of its identification. The original figure

is bad beyond comparison, and Blanchard's description is much too vague to serve for

identification. We then come to Hewitson, who first confused it with his own adatha,

but afterwards discovered his error (111. Diurn. Lep., Lye. I. c.) and raised both to specific

rank quite correctly ; unfortunately, however, he did not separate the two species in

his cabinet, where they remain up to this moment mixed together. He knew

Boiscluval's specimens, and there is no difficulty whatever in separating the two species.

Staudinger next refers to it [l. c), and says that he regard? amytis Hew. as a synonym

of this insect ; but he is wrong in this, the two species being quite distinct : superba

Kober is, however, synonymous ; I have the type of this species before me, and it

is like typical micale, except that the underside of the wings is paler and the whitish

is more developed and the paler subcostal stripe of the secondaries strongly marked.

This form was described from Batchian, but I have it also from Halmaheira, Gilolo,
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and Ternate, with these characteristics more or less developed, and therefore the name

should fall, as it is quite impossible to draw a line between this and typical micale,

and all occur indiscriminately in the same districts.

Staudinger's reference of amytis to this species leads me to say that micale can be at

once separated from amytis by the rounder apex, narrow black outer margin, the fuller

secondaries, the intense blue of the upper surface, and the strong brown tint of the

under surface.

It appears to be confined to the Malay Islands. I have seen no specimens from

Queensland, where it may be replaced by Hewitson's species amytis. The figures given

by Hewitson (Cat. Lyceenidee, I. c.) do not belong to this insect, but to his adatha,

Aehopala kieiwinii, n. sp. (Plate I. fig. 10, 6 .)

Ilab. Trobriand and Fergusson Islands.

Expanse, 6 & $ , 54-58 mm.

6 . Upperside : both wings dark purplish blue ; primaries with linear costal and

outer margins ; secondaries with a broad costa and linear outer margin, fold ample,

greyish. Tail fairly stout, white-tipped. Underside: both wings warm brown washed

with purplish, with darker spots palely edged. Primaries with three increasing cell-

spots, the first one very small, below the third a largish one in the lower median angle
;

transverse band composed of six confluent spots, each increasing in size up to the fifth

spot, which latter is very large, the sixth spot tapers slightly towards the lower median

nervule, the first four spots are outwardly oblique, the fifth and sixth have their inner

mavgins shifted well inwards, and below these is another smaller spot shifted inwards
;

submedian area paler; submarginal row fairly distinct, marginal row dark and almost

coalescing with the submarginal in its upper part. Secondaries with a small spot at

the extreme base of the costa and four small basal spots, the third shifted well out-

wards, followed by three large spots below each other, the lowest one being elongated

somewhat outwardly ; cell closed by a large subquadrate spot, below which is another

in the submedian angle connecting it with the elongated spot just mentioned; trans-

verse band composed of eight large spots, the first two extremely large, touching the

spot closing the cell, the third shifted well outwards, fourth slightly out, fifth with its

inner margin shifted far inwards, touching the bottom edge of the spot closing the cell,

sixth spot shifted slightly outwards and larger, seventh angular spot very large and

confluent with the eighth very large rather long spot; submarginal row indefinite;

marginal row narrow, just below the apex is a patch of dark brown clouding; a black

spot at the anal angle edged above with bright metallic-blue scales, which are also

scattered more or less along the margin up to and just beyond the tail.

2 . Upperside : both wings brighter blue and paler than in the male. Primaries

with a broad blackish costa, increasing in width beyond the apex of the cell ; outer

margin very broad ; secondaries with a very broad blackish costa and a rather broad
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outer margin, this margin is decidedly less broad than usual. Underside just like the

male except that the ground-colour is paler, so that the markings stand out in greater

contrast.

I have before me three males and one female of this insect from Mr. Druce's

collection, and I have recently received other specimens from the same locality: it

will come before centauries Fabricius, but may easily be separated from that species by

the difference in the blue and by the remarkable transverse bands in both wings on the

underside ; the general pattern and appearance are also different, and there should be

no difficulty in recognising the species.

Arhopala centaurus (Fabricius). (Plate IV. figs. 10 & 10 a.)

Papilio centaurus Fabricius, Syst. Ent. p. 520. n. 329 (1775) ; id. Sp. Ins. vol. ii. p. 117. n. 523

(1781) ; id. Mant. Ins. vol. ii. p. 68. n. 646 (1787).

Hesperia centaurus Fabricius, Ent. Syst. vol. iii. pt. 1, p. 275. n. 63 (1793).

Polyommatus helus Godart, Enc. Meth. vol. ix. p. 65:2. n. 119 (1823).

Polyommatus centaurus Godart, Enc. Meth. vol. ix. p. 658. n. 138 (1823).

Amblypodia centaurus Horsfield, Cat. Lep. Mus. E.I.C. p. 102. n. 33 (1829) ; Hewitson, Cat.

Lycsenida; B.M. p. 3. n. 15, pi. ii. figs. 10, 13 S (? figs. 12 <$ , 11 ?) (1862) ; Moore, Proc.

Zool. Soc. Lond. 1865, p. 775; Butler, Cat. Fab. Lep. B.M. p. 179. n. 1 (1869);

Druce, Proc. Zool. Soc. Loud. 1874; p. 107 ; Butler, Trans. Linn. Soc. Lond., ser. 2, Zool.

vol. i. p. 548. n. 1 (1877).

Amblypodia pstudo-centaurus Doubleday, List Lep. B.M. vol. ii. p. 24 (1847).

Narathura centaurus Distant, Rhop. Malay, p. 261. n. 1, pi. xxi. figs. 4 <$ , 5 ? (1885).

Nilasera centaurus Moore, Journ. Linn. Soc. Loud., Zoology, vol. xxi. p. 44 (1886).

Arhopala centaurus, var. coruscans Wood-Mason and de Niceville, Journ. A. S. B. vol. xlix. pt. 2,

p. 234. n. 54 (1880).

Amblypodia nakula Felder, Wien. ent. Monatsch. vol. iv. p. 395. n. 4 (1860) ; Druce, Proc. Zool.

Soc. Lond. 1873, p. 353; Kheil, Rhop. Nias, p. 33. n. 121 (1884).

Arhopala nakula Felder, Reise Novara, Lep. vol. ii. p. 222. n. 224, pi. xxix. fig. 14 (1865) ;

Moore, Proc. Zool. Soc. Lond. 1877, p. 590, et 1878, p. 835; Wood-Mason and de Niceville,

Journ. A. S. B. vol. 1. pt. 2, p. 251. n. 77 (1881).

Nilasera pirama Moore, Lep. Cey. vol. i. p. 116, pi. xliii. figs. 3, 3 6 cf, 3a $,3c larvse and pupa

(1881).

Nilasera pirithous Moore, Proc. Zool. Soc. Lond. 1883, p. 531.

Arhopala centaurus de Niceville, Butt. Ind. vol. iii. p. 234. n. 786 (1890).

Narathura centaurus Fab., Hagen, Berl. ent. Zeit. xxviii. p. 152 (1892).

Arhopala centaurus Druce, Proc. Zool. Soc. Lond. 1895, p. 588, et 1896, p. 671.

Arhopala centaurus Fabricius, de Niceville and Martin, J. A. S. B. vol. lxiv. pt. ii. p. 464 (1895).

Hab. India, E. Himalayas ; Assam ; Bhutan ; Burma ; Malay Peninsula ; Siam ; South

India; Ceylon; Andaman Isles; Sumatra; Java; Borneo; Sumba and Sumbawa.

Expanse, cf & ? , 58-04 mm.
This species and its various forms are now so well known that I will only make
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reference to those forms in which I differ somewhat from the conclusions arrived at by

de Niceville regarding them.

Coruscans (Wood-Mason and de Niceville) and pirama Moore.—These two forms are

the same ; I can trace no difference whatever in the colour of either males or females

from Ceylon and the Andaman Isles.

<3 . Upperside: both wings brilliant ultramarine-blue, sometimes paler at the base,

but not always, with a very narrow black costa and outer margin.

2 . Like the male in tone, but with the bases of the wings beautiful silvery greenish

metallic blue extending over nearly half the surface, with costa and outer margin in

the primaries very broadly black, increasing towards the apex ; in the secondaries the

costa is very broadly black and the outer margin by no means broad, but increasing in

width towards the anal angle.

De Niceville (I.e.) says, referring to coruscans: "The male may be known from

A. pirama on the upperside by its more brilliant and lighter blue coloration, and in

the female the brilliant basal blue portion is lighter and also better defined from the

darker deep blue portion beyond." This is perfectly correct as regards de Niceville's

specimens, which, through his great kindness, I have before me ; but it is not so at all

with those I have had from my friend Dr. Staudinger and others, the males being

precisely the same in every respect, and I have only one female to which it would

apply—all the others from Ceylon are absolutely the same in each particular as those

from the Andaman Isles.

jPseudocentaurus Doubleday (amazona Pagenstecher).—This I take to be the Java

form of centaurus, of which I have a number of specimens before me : the blue of

some, not all, is rather brighter and bluer than ordinary centaurus Fabricius ; it is,

however, a curious fact that my only specimen, out of a great number, which is exactly

typical with the type specimen of centaurus in the Banksian collection is one from

Java, and is not of the dull purple of the common form, but rather brighter and bluer.

The blue of these Javan specimens is not nearly so bright as coruscans, but it is of

exactly the same shade as my Bornean specimens of centaurus Fab. and also as some

specimens I have from Singapore and the west coast of Sumatra ; the under surface

is somewhat more variegated, but this is so very variable throughout all the forms

that no name can be based on it ; pseudocentaurus and amazona must therefore be

sunk under centaurus Fab.

The species being a very common one is also very variable, and it appears to me to

serve no useful purpose to retain names for such a very slight variety as Doubleday's.

It is one of the most widely distributed species of the genus, but unfortunately it is

scarcely possible to state correctly the distribution of the type-form. Pirithous seems

id occur mainly in Sikkim and Assam and on the eastern side of India. Besides these

districts and Bhutan, I have it from Upper and Lower Burma ; the type-form occurs

with it in both these latter localities. Coruscans Wood-Mason and de Niceville, as far
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as I can trace, appears to be confined to Ceylon and the South Andaman Isles, though

a specimen I have from Nias comes very close to it.

The genitalia of all these are indistinguishable from each other, and they also are

exceedingly close to A. micale Blanch. ; the tegumen of centaurus is not so large and

the clasps less excised at the extremities.

Akhopala eupolis (Miskin). (Plate I. fig. 11, 6 .)

Ambhjpodia eupolis Miskin, Proc. Linn. Soc. N.S.W. (2) v. p. 42 (1890).

Arhopala eupolis Miskin, Annals Queensland Mus. no. 1, p. 70 (1891).

Hah. Queensland, Tokal Key Island.

Expanse, d & 2 , 52-58 mm.

c? . Upperside : both wings dull violet
;
primaries with the costa and outer margin

very narrowly brown ; secondaries with the costa widely and the outer margin very

narrowly brown ; abdominal fold grey. Tail longish, very broad, black, tipped with

white ; nervures on each side slightly elongated, so as to form very short tooth-like

projections. Lobe moderately well developed. Underside : both wings dull, very pale

brownish grey, uniform in tint, with darker spots palely encircled. Primaries with

three increasing cell-spots, the third quadrate ; below the second and third are two

large spots divided by the lower median nervule ; transverse band composed of six

confluent spots, forming an almost straight fascia of equal width placed somewhat

obliquely outwards ; below the band is a seventh spot shifted inwards ; marginal and

submarginal bands very obscure. Secondaries with four basal spots, the lowest shifted

inwards, followed by three smallish spots below each other ; cell closed by a narrow

subquadrate spot, below which is a small one ; transverse band highly irregular and

peculiar, composed of two large spots below each other which touch the narrow sub-

quadrate spot, below this and shifted outwards is a broad irregular fascia occupying the

place of spots 3-6 inclusive, the seventh angular spot is shifted inwards and is almost

confluent with the eighth long spot ; marginal and submarginal fascia very obscure

;

anal lobe blackish, edged above, and the space between it and the second median

nervule filled in, with bluish metallic scales.

? . Upperside : both wings bright pale shining blue, darker towards the edges

;

primaries with the costa broadly blackish, increasing towards the apex, where there is

a large blackish patch and the outer margin is very broadly blackish ; secondaries with

the costa very broadly dark brown and the outer margin narrowly so, but increasing

somewhat towards the anal angle. Underside as in the male.

This species is evidently the Australian form of centaurus Fab. The colour above

is duller and paler and the dark outer margin is of a width intermediate between that

of that species and of jjirithoits Moore. On the underside the colour is very much paler

and is altogether more uniform in tone, the pattern is smaller in the primaries, there

is no metallic edge to the cell-spots, and in the secondaries the lobe is more

vol. xvn.

—
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developed. The female closely resembles coruscans W.-M. & de N. in the coloration

of the upperside. This is an interesting species, forming as it does a good " transit
"

to the species amatrix de Niceville.

The hue of the underside varies somewhat, as in centauries Fab., being occasionally

washed with violet or grey, but it is always quite pale in tone. The species has been

known for years in the larger collections, having been placed either with amytis Hew.

or centauries Fab., but Mr. Miskin discriminated it in 1890. Until this year it has

only been recorded from Queensland, but I have just received from Dr. Staudinger a

perfectly typical female from Tokal Key.

Akhopala amatrix de Niceville.

Arhopala amatrix de Niceville, Journ. Bombay Nat. Hist. Soc. vol. vi. p. 370. no. 19, pi. G.

figs. 23 <?,24 ? (1891).

Hal. Burma.

Expanse, s & 2 , 52-58 mm.

This species is a close ally of amantes Hew., but can be immediately distinguished by

the broad black borders of the male, while the blue is not nearly so deep and brilliant.

So far as is yet known, it is confined to Burma, but probably replaces Hewitson's

species there ; de Niceville seems also to intimate this in his original description, for

he says " True amantes apparently do not occur in Burma."

Akhopala amantes (Hewitson). (Plate IV. figs. 11 & 11 a.)

Amblypodia amantes Hewitson, Cat. Lycaenidse B.M. p. 4. n. 17, pi. ii. figs. 2 & 3, g $ (1862).

Arhopata amantes Wood-Mason and de Niceville, Journ. A. S. B. vol. 1. pt. 2, p. 250. n. 76

(1881).

Nilasera amantes Moore, Lep. Cey. vol. i. p. 115, pi. xliv. figs. 2 a, 2b g , 2 $ , 2c larva and pupa

(1881).

Nilasera apella Swinhoe, Proc. Zool. Soc. Lond. 1886, p. 429. n. 64, pi. xl. fig. 4, ? .

Hah. India ; Ceylon ; S. Andaman Isles ; Makassar ; Sumba ; Timor ; Babber Isles

(Burma"?).

Expanse, s & 2 , 57-62 mm.
De Niceville (Butt. Ind. vol. iii. p. 240) says it is widely spread throughout India,

occurring " all along the foot of the Himalayas, in the plains of Bengal, the Central

Provinces, and in Bombay, thence southwards to Travancore and Ceylon. Its

flight is strong and rapid, and it conceals itself with wings always folded under leaves

(Hutchinson)"

It is readily recognisable from ordinary centaurus Fab. by the brilliancy of the blue

and by the brighter females, but it is not so easily separated from coruscans W.-M. &
de Niceville. The blue is, however, deeper and more brilliant and the underside
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is not subject to such violent contrasts as in that insect, the tone being much more

uniform and the pattern more compact. Hewitson pointed out that the fourth spot

of the transverse band of the primaries was projected outwards; this, however, is not

always so. I have specimens from Sumba, Timor, and the Babber Islands, and in each

of these the band is unbroken, though for all my specimens from the mainland and

from Ceylon his remark is correct; the anal lobe, moreover, is always very much more

developed and is deep velvety black beneath. I have seen no specimen from the

Andaman Isles. De Niceville says (I. c.) that he has seen one which is smaller and in

which the area of the blue coloration of the upperside is different (does this mean

the specimen was a female
1

?), and all the markings below are smaller, more compact,

and prominent. This specimen is not among those Mr. de Niceville kindly lent me, so

I can only record his note.

[Since writing the foregoing note on the Sumba, Timor, and Babber specimens, I have

very carefully re-examined them, and am inclined to regard them as a transit from

this species to araxes Felder ; the upperside colour is almost the colour of amantes,

but the underside pattern is that of Felder's insect. The range of true amantes will

therefore be restricted to the mainlands and the Andaman Isles, the Makassar specimens

I believe to be the transition form. In the genitalia the clasps assume a subtriangular

form, whilst the base of the penis is angular instead of being almost straight.]

Arhopala arases Felder.

Arhopala araxes Felder, Eeise Novara, Lep. p. 224, pi. xxix. figs. 3 & 4 J
1

, 5 ? (1865).

Amblypodia araxes Hewitson, 111. Diurn. Lep., LycfenidEe, p. 14 a.

Hal. Celebes, Mangioli, Sula Isles ; Banka Isle.

Expanse, s 53, $ 50 mm.

•5 . Upperside : both wings brilliant morpho-blue, shading into purplish near the

margins, in the costal, apical, and posterior marginal areas, costa itself finely black,

posterior margin less narrow. Secondaries : costa broadly blackish, posterior margin

narrowly black, abdominal fold grey. Underside : both wings pale brown, with darkish

spots with pale margins. Primaries with three discal spots increasing in size, all

margined with bluish or silvery white except on their costal edges ; below the spot

closing the cell is a triangular spot, touching the inner edge of which is a large spot in

the paler submedian area followed by another near the base ; transverse fascia ending

on or below the lower median nervule and consisting of six, seven, or eight confluent

spots regularly below each other with a slight outward tendency, the seventh and

eighth sometimes detached ; submarginal row indistinct ; the ground between these

two latter fasciae is greyish. Secondaries more uniform in colour with four basal spots,

the second shifted slightly, and the fourth considerably inwards, the latter beyond but

touching the internal nervure ; outside these are two large spots below each other; cell

G 2
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closed by a quadrate spot, below which is a small triangular one ; transverse fascia

consisting of the following spots—two large upper almost confluent ones, two others

below shifted outwards, fifth spot small, shifted inwards a little, sixth very slightly

outwards, the angular seventh spot well inwards and almost confluent with a long

eighth spot which touches the internal nervure ; submarginal row very indistinct

;

anal spot black, over which are scattered metallic-blue scales, as also over the marginal

area up to the second median nervule, and these have an internal edging of dark brown

bordered with white and following the course of the transverse fascia up to the

internal nervure.

The second median nervure is elongated a little, so as to form a short tail beyond the

white-tipped longish one.

? . Upperside : both wings rich dark brown ; the primaries with a bright pale blue

patch on the lower half of the wing, extending two-thirds along the inner margin,

while in the secondaries this blue patch extends almost to the posterior margin

below the lower discoidal nervure. Underside as in male.

This species is very close to amantes, but may be distinguished from it at once by

the very brilliant morpho-blue of the male, Hewitson's insect being very much darker ;

whilst in the female of Felder's species the blue is very much less in extent, is not

lustrous, and is paler. Felder also points out another distinguishing character, viz.

that the transverse band of the primaries is straight and not broken as in amantes Hew.

Araxes is also decidedly the larger insect of the two. I have specimens of it before

me from S. Celebes, N. Celebes (Minahassa), Banka Isle, and Mangioli, Sula Isles,

but I cannot trace it elsewhere, so that its distribution appears to be very confined

and local.

Arhopala aglais Felder.

Arhopala aglais Felder, Eeise Novara, Lep. vol. iii. p. 223, pi. xxix. fig. 11, S (1865).

Amblypodia aglais Hewitson, 111. Diurn. Lep., Lye. p. 14 a (1869).

Hob. Philippine Islands.

Expanse, S & ? , 56-64 mm.

6 . Upperside : both wings deep blue with a slight mixture of purple with narrow

black borders, the costa of the secondaries is rather broadly black. Abdominal fold

up to the submedian nervure brown. The submedian nervure and the second median

nervule is each elongated a little, so as to form a very short tail on each side the

usual tail. Underside : both wings brown, paler on the primaries below the lower

median nervule, all the spots very slightly darker brown and margined with whitish.

Primaries with three largish discal spots increasing in size ; below the spot closing the

cell is another small one, and below that a third larger spot occupying the terminal
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portion of the second median and lower median spaces, and below the lower median
nervule, beneath the second discal spot, is another spot, larger and more distinct than
nsual ; the slightly bent and uneven transverse band ends abruptly on the lower median
nervule; submarginal row fairly distinct, with the inner margin shaded with violet

in the upper portion, which shading extends to the outer margin of the transverse band,

Secondaries with four basal spots, the second and fourth shifted inwards and outside

these three large ones ; cell closed by a large subquadrate spot, below which is another

touching the lowest of the three. Transverse band irregular, extending to the internal

nervure and consisting of two large squarish spots touching the spot closing the cell,

four smaller ones shifted outwards ; the next spot forming the angle is shifted inwards

and touches the spot extending up to the internal nervure ; submarginal row obsolete, but

its position is indicated by the internal pale crescentic border ; a large black velvety

spot occupies the lobe and marginal space between the second and lower median

nervules sprinkled with brilliant metallic-green scales, which extend into the marginal

area between these two spots.

$ . Uppeiside : dark brown, with a large patch of deep blue (not a tinge of

purple in it) extending over a considerable part of the primaries, but restricted in the

secondaries almost to the area between the upper discoidal and submedian nervures.

Underside as in male.

In the colour of the upperside this species is near micale Blanch., but is darker ; it is,

however, better placed here on account of the underside pattern, which is very dark and

marked, the pattern being very prominently outlined with whitish and with no bluish

metallic outline to the cell-spots of the primaries, so that there will be no difficulty in

separating it from its near allies. Felder described it from Luzon and it appears to be

confined to the Philippine Islands. In the genitalia the clasps are more ovate and

the penis unusually short.

Aehopala acetes (Hewitson). (Plate III. fig. 18, d .)

Amblypodia acetes Hewitson, Cat. Lycseuidse B.M. p. 5, pi. hi. figs. 14, 15, ? (1862) ; id. 111.

Dium. Lep., Lye. p. 4 (1869).

Hah. Makassar, Celebes.

Expanse, d 64-67, ? 62-64 mm.

This species can at once be recognised from aglais Feld. by its larger size, duller

blue with merely linear black margins, and by its underside being much more uniform

in tone and more spotted in pattern. It is one of the largest of the group and appears

to be confined exclusively to Celebes and is a very distinct species.
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Arhopala camdeo (Moore).

Amblypodia camdeo Moore, Horsfield and Moore, Cat. Lep. Mus. E.I.C. vol. i. p. 41. n. 58, pi. i a.

fig. 6, ? (1857) ; Hewitson, Cat. Lycssemdse B.M. p. 5. n. 23, pi. iii. figs. 25, 26, $

(1862).

Arhopala camdeo Staudinger, Ex. Schrnett. p. 280, pi. xcvi., j (1888) ; cle Niceville, Butt. Ind.

vol. iii. p. 256 (1890).

Hob. Sikkim tarai ; Jalpaiguri ; Assam ; Chittagong Hills.

Expanse, 6 58-64, $ 60-66 mm.

This species can be recognised from any of its neighbours by the very pale lilac of

its npperside, and by the pale grey of its underside with decided black spots encircled

distinctly with whitish. It is a beautiful and very distinct species and is not very

closely related to any, but is probably best placed here ; de Niceville says {I. c),

" Occurs in Sikkim tarai (not in the hills) in July and August ; it is also found at

Jalpaiguri and eastwards throughout Assam, and the late Mr. H. M. Parish obtained it

in July in the Chittagong Hill tracts. It appears to be confined to the lower hills and

the country at their feet."

Arhopala padus Felder. (Plate I. figs. 12 <j , 13 ? ; Plate IV. figs. 12 & 12 a.)

Arhopala padus Felder, Reise Novara, Lep. vol. ii. p. 230.

Amblypodia viola Rober, Iris, vol. i. p. 199, pi. ix. fig. 4 (1887).

Amblypodia padus Hewitson, 111. Diurn. Lep., Lye. p. 14 6. n. 79 (1865).

Hob. Halmaheira ; Batchian ; Banka ; Mangioli, Sula Island.

Expanse, 6 50-53, $ 51 mm.

6 . Upperside : both wings pale lilac-blue, with fine black costal and posterior

margins ; in the secondaries the dark costa is rather broad. Abdominal fold pale

greyish. Tail black, tipped with white. Underside : both wings darkish brown, spots

precisely the same colour as ground, but broadly margined with whitish. In the

primaries the space below the lower median nervule is pale greyish. Primaries with

three discal spots increasing in size ; above the second are two very small confluent

spots and one small one above the very irregular and large spot closing the cell,

while touching it beneath is a large one ; the spot below the discoidal cell is large

and distinct. The transverse band consists of four distinct spots—the first on the

costa very close to the terminal discal spot, the other three shifted outwards and

outwardly inclined, below which are two large spots shifted much inwards but with an

outward inclination ; immediately below these is a very small detached dot ; the sub-

marginal row of somewhat quadrangular spots distinct, extreme margin whitish.

Secondaries with four largish basal spots below each other, the fourth shifted inwards,

followed by three longer ones ; cell closed by a large spot, below which and touching it

is another shifted a little inwards ; the transverse chain-like fascia is composed of four

pairs of spots, the upper of the costal two touching the upper one of the three larger
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spots mentioned before ; the second two are shifted outwards, the next two inwards, and

the final two further inwards again and quite detached from them ; the last spot of

these, touching the internal nervure and joining the angular one, is very long and

extends almost up to the lowest basal spot ; submarginal lunular row distinct. Lobe-

spot black ; spot between the lower and second median nervules black, ovpr which, as

also over the marginal space between them, are bluish or greenish metallic scales.

Extreme margin finely white.

S . Primaries : upperside blackish, with a large patch of very pale iridescent blue

extending a little beyond the discoidal cell to the inner margin and occupying about

two-thirds of the median area of the wing, in which area is a largish white patch showing-

through the iridescence. Secondaries : upperside greyish brown, with a pale slightly

iridescent blue central area from the submedian to just over the discoidal nervure.

Underside precisely as in the male.

These descriptions are taken from a male and female in my collection from Halma-
heira ; the male agrees quite with Felder's type. I have male specimens from Batchian

which agree entirely with the type from Mangioli: however, the males differ slightly in

having a broader suffused black posterior margin to the primaries ; in some specimens

this border is rather narrow, but in others it becomes very broad from the lower median

nervule up to the apex. The two female specimens I have before me are entirely

brown all over, with a few superimposed pale blue scales on the basal area, in one

specimen only just sufficient to be seen, in the other more or less over the cell, and

more thickly beneath the cell in the primaries only.

Herr Kober described his species viola from Bangka, which is evidently only a slight

variety of Felder's species ; the colour is quite similar, but the apex and outer margin of

the lower median nervule are broadly suffused with blackish. The insect is evidently

variable both as to the width of the border and the tone of brown beneath : I have

specimens from Mangioli in which the border is moderately narrow, and others in which

it is almost as wide as in the Bangka specimens of Rober ; whilst beneath in some

specimens the ground-colour is rather pale with the pattern slightly outlined with

whitish, and in others it is very dark with very marked whitish outlines. In Mangioli

specimens the female is entirely brown with a slight scattering of pale blue scales over

the basal area, and occasionally even these are almost obsolete.

This species has apparently not been recognised by anyone since Felder described it

:

all the specimens before me have been sent me as ericlanus Feld. (a species about two-

thirds its size), though the Felders in their work (I. c.) speak of it as reaching the size

of camdeo Hew., and on the previous page they speak of ericlanus as a third smaller

than camdeo.

There is now, however, no doubt as to the correct identity of each, for I have

examined the original types very carefully. The distribution is narrow ; I have only

seen specimens from Halmaheira, Batchian, Bangka, and Mangioli (Sula Islands), and
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can find no records of it at all. With a distinct species like this we may expect to

find the genitalia somewhat specialised ; as will be seen from fig. 12, Plate IV., the

clasps are peculiar, and the tegumen is not so ample, whilst the penis is small.

Arhopala elfeta (Hewitson).

Amblypodia elfeta Hewitson, 111. Diurn. Lep., Lye. p. 14 b, pi. iii a. fig. 40, ? (1865)

.

Hal. Sulu (Celebes).

Expanse, 2 , 54 mm.

$ . Upperside : both wings brown, with a slight scattering of very pale silvery-blue

scales over the basal area, not extending beyond the cell. Tail present but broken.

Underside dull brown, with all the spots but slightly darker than the ground and

distinctly encircled with pale greyish or whitish. Primaries with three large cell-spots,

the third very large and irregular, extending down to the lower median nervule, with a

very small spot above it on the costa. Transverse band consisting of six spots—first

spot small, second, third, and fourth evenly and obliquely inclined outwards and

shifted well out from the first small spot ; fifth spot shifted well inwards, almost touching

the third large cell-spot ; sixth spot below the fifth but with an outward inclination

;

below this is another very small spot ; subraarginal row fairly distinct, marginal row

obscure ; subdiscal area dark, submedian area pale. Secondaries with four large basal

spots, the fourth shifted inwards ; above the uppermost is another on the extreme basal

edge of the costa ; these are followed by three large spots below each other, the lowest

being prolonged outwards. Cell closed by an irregular spot, below which is a small

one in the lower median angle. Transverse band composed of eight distinct spots—the

second shifted outwards, the third and fourth shifted outwards, fifth inwards, sixth

outwards, seventh angular spot well inwards and touching the eighth which is unusually

long and straight ; submarginal row distinct and crescentic, marginal row fairly

distinct; three blackish spots at the anal angle, the middle one almost covered with

submetallic pale bluish scales.

This species is a very close ally of azata de Niceville, of which at present only the

male is known ; the spots are larger, especially that closing the cell, but the pattern is

similar, and I expect when more material comes to hand that de Niceville's name will

probably fall as a synonym of this.

Aehopala azata de Niceville.

Arhopala azata de Niceville, Journ. A. S. B. vol. lxiv. pt. ii. p. 466. n. 404 (1895) ; id. Joum.

Bomb. Nat. Hist. Soc. vol. x. p. 172. n. 21, pi. T. figs. 32 6> 33 ? (1896).

Hab. Malay Peninsula (Perak) ; Sumatra.

Expanse, <$ , 4S mm.

This species, coming between padus Felder and eridanus Felder, may be known

from the former by its much smaller size, the colour of the upperside is very much
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darker and duller, the underside is close in both colour and pattern. From eridanus

it can be separated in the same way as regards its upperside, whilst beneath it differs

much more, Felder's species having a great deal more white, whilst this insect is

more uniform and sombre in general tone.

Arhopala eridanus (Felder). (Plate I. fig. 14, 6 ; Plate IV. figs. 13 & 13 a.)

Amblypodia eridanus Felder, Sitzungsber. Akad. Wiss. Wien, xl. p. 453 (1860).

Arhopala eridanus Felder, Reise Nov., Lep. vol. ii. p. 229, pi. xxix. figs. 16 & 17.

Amblypodia polita Rober, Iris, vol. i. p. 199, pi. ix. fig. 14 (1887).

Amblypodia eridanus var. dilutior Staudinger, Iris, vol. ii. p. 123 (1889).

Amblypodia eridanus Feld., Hewitson, 111. Diurn. Lep., Lycaeaidse, p. 5 (1863).

Hah. Amboina, Palawan, Cagayan (a small island off the coast of N. Borneo), and

Balabak.

Expanse, S & ? , 46-50 mm.

6 . Upperside : both wings pale lustrous violaceous blue, with very narrow black

costal and posterior margins in primaries ; in secondaries the costa is broadly blackish,

posterior margin very narrowly black, abdominal fold to snbmedian nervure whitish

grey. Underside : both wings brown, spots scarcely darker than ground, broadly

encircled with white. Primaries with three discal spots increasing in size, that

closing the cell very large and irregular, at the internal upper extremity of which and

over the middle spot are one or two small white marks, indicating the trace of other

small spots ; on the costa directly over the large spot is a very small one and beneath

the cell-spot is another largish one ; below the middle discal spot is the usual one in the

submedian area which is large and distinct ; the transverse chain-like fascia is composed

of one small spot on the costa, beyond which and quite detached are three chain-spots

outwardly inclined, followed below by two more shifted inwards and detached from the

three above ; submarginal lunular row fairly distinct ; extreme margin finely white.

Secondaries with a half-spot on the extreme internal edge of costa, the white margin

of which extends into a white short line along the costa ; four longish basal spots below

each other, the fourth being shifted inwards, followed by three others beyond ; cell

closed by a longish reniform spot, touching which below is another long spot ; the

chain-like fascia is composed of two spots generally touching each other, but not always,

below which are four chain-spots, the third one shifted well inwards ; the angular spot,

detached and shifted inwards, touches the very long spot which almost reaches the

fourth basal spot ; submarginal lunular row distinct, a largish black spot occupies the

lobe and the marginal space, above which and over the space intervening are scattered

bluish-metallic scales. Extreme margin finely white. The second median nervule and

the submedian nervure are slightly elongated, so as to form the trace of a tail on each

side of the usual tail.

vol. xvii.

—

part. i. No. 7.

—

August, 1903. h
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$ . Upperside : both wings dark brownish, the primaries with a large patch of very

pale iridescent blue from the discoidal to the submedian nervure and slightly on to

the internal margin ; in the posterior area a patch of white shows through the blue

iridescence ; there is a large dark spot closing the cell, which also shows through the

iridescence and off which the blue scales are liable to get rubbed. Secondaries with

the pale blue iridescence not extending quite so far towards the posterior margin.

Underside as in male, but with paler ground and darker spots (in contrast) and the white

encircling broader. In the primaries the spots over the middle discal spot and up to

that closing the cell are quite distinct though irregular in shape, and the submedian

area is whitish. In the secondaries there is a half basal spot on the extreme internal

edge of the costa.

The type of this species, a single female, was described by Felder from Amboina. I

have therefore described a male from that island and also a female agreeing almost exactly

with the type ; the colour of the underside is not, however, constant in examples from

the same locality—some from Amboina being quite pale brown, others dark brown ; the

pattern, however, appears not to be subject to variation. In the female the pale upperside

patch occupies a greater or less area in different specimens quite irrespective of locality.

Dr. Staudinger has described a variety from Palawan as var. dilutior, of which I have

the type male and female before me; the male is precisely the same as Amboina

specimens of eridanus Feld., and the female differs only in the extent of the pale

upperside, which is slightly greater than in the type—this, however, varies in different

specimens. Herr Rober has also described his species polita from Ceram (Iris, I. c),

the type of which is also before me, and it is absolutely the same as a specimen from

Amboina, so that both these names must sink. I have before me, through the kindness

of Mr. Cator, a series of eight specimens, four males and four females, from Cagayan,

which present no differences from eridanus Feld., except that the tone of colour of the

male is distinctly bluer than usual. Dr. Staudinger calls his var. dilutior a small local

form of eridanus Feld. ; this remark no doubt arises from the fact that he had not

differentiated this species from the large padus of Felder, the two former being similar in

size as well as colour and pattern. The genitalia are very similar to those of A. padus

Feld., but the hooks attached to the lower part of the tegumen are recurved, as shown

in Plate IV. fig. 13.

Akhopala Carolina Holland.

drhopala Carolina Holland, Novit. Zool. vol. vii. p. 78 (1900).

Hah. Buru Island.

Expanse, <s & ? , about 40 mm.

I have not seen this species, which is described from specimens in Dr. Holland's

collection. I admit it with some doubt, believing it will turn out to be merely a slight
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variety of eridanus Feld. Dr. Holland says it is like polita Rober (a synonym of

eridanus), but the spots below, instead of being round, are elongated transversely. In

many species of this genus I have noticed that the spots are occasionally liable to this

curious malformation.

Arhopala opalina (Moore).

Nilasera opalina Moore, Proc. Zool. Soc. Lond. 1883, p. 531, pi. xlix. fig. 1, $

.

Arhopala opalina de Niceville, Butt. Ind. vol. iii. p. 257 (1890).

Hah. Khasia Hills.

Expanse, <s , 38 mm.
This species can be recognised at once from its neighbours by its small size and the

quite distinct pattern of the under surface. It was described from a unique male

specimen in the collection of Mr. Moore, which specimen is unique to the present

time.

Aehopala viola Semp. (non viola Rober). (Plate I. fig. 7, s ; Plate III. figs. 29 &
30, $.)

Arhopala viola Semp. Schmetterl. Philip, i. p. 196.

Hab. Mindanao.

Expanse, 6 36, ? 36-37 mm.

6 . Upperside : both wings violaceous blue, slightly lustrous ; primaries with a narrow

black costa and very broad apical area and posterior margin, the latter becoming

narrower at the anal angle ; secondaries with costa broadish black, and posterior

margin narrow ; abdominal fold grey ; from the submedian nervure up to the upper

discal nervule is a marginal row of black lunules decreasing in size. Underside : both

wings darkish brown, spots rather darker than ground, encircled, or partially so, with

whitish. Primaries with two basal spots ; the third closing the cell is not margined at

its costal or anal edge with white, but occupies a large irregular area from the second

subcostal to the lower median nervule ; the transverse fascia consists of four confluent

spots outwardly inclined, below which are three more confluent spots shifted inwards

and reaching almost to the inner margin ; submarginal lunular row distinct, extreme

margin finely edged with white ; there is a small light patch near the anal angle on

the inner margin. Secondaries with half a spot on the extreme upper basal edge, the

white border of which extends shortly along the costa ; beyond and below this are the

four basal spots, the lowest shifted inwards on to the internal nervure ; outside these

are three largish spots, the top one of which is not margined with white on its costal

edge ; cell shifted inwards. Chain-like fascia very irregular, the second spot shifted

outwards, the third still further outwards, the fourth outwards somewhat again, fifth

well inwards, sixth slightly outwards, the seventh spot at angle inwards, touching the

long final spot, which nearly reaches the lowest basal one. This fascia is not absolutely

h2
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fractured anywhere, though so irregular ; submarginal lunular row distinct. A black

spot occupies the lobe and the marginal space between the submedian and lower

median nervures and between the latter and the second median nervule ; the first and

last are slightly edged above with bluish-metallic scales, and the middle spot has its

entire central area filled with these scales, so that it appears as two little black spots

at each extremity. Extreme margin finely white. Tail black, tipped with white.

2 . Upperside : both wings pale azure-blue
;
primaries with very broad costal and

posterior margins. Secondaries with very broad costal and posterior margins, the

latter narrowing at anal angle ; abdominal fold grey ; anal angle with two black

spots, lobe with a small black spot. Underside as in male, but spots more broadly

encircled with white, and in the primaries the submedian area is all whitish, with the

usual spot below the middle discal spot. This area in the male is almost uniform in

colour with the ground. I have before me a second female in which the blue is deep

slightly lustrous ultramarine, and the markings of the underside are not so confluent,

and the ground darker brown.

A male and two females from Mindanao. Both these females are figured on Plate III.

figs. 29 & 30. E Mus. Staudinger.

This species is much smaller than eridamis Feld., and may be known by this fact and

also because the apex and outer margin are broadly blackish, whilst in the female the

pale central area is not white but blue and is very restricted. The under surface is

darker in both sexes, and with the white outlines of pattern narrower.

Aehopala annulata (Felder). (Plate IV. figs. 16 & 16 a.)

Amblypodia annulata Felder, Lep. Amboin., Sitz. Akad. Wiss. Wien, si. p. 452 (1860) ; Hewitson,

Cat. Lycffinidse B.M. p. 9 (1862) ; id. 111. Diuru. Lep., Lycfenidse, p. 5, pi. iii. fig. 21 (1865).

Amblypodia tristris R6ber, Iris, vol. i. p. 200, Taf. lx. fig. 9 (1887).

Amblypodia erebina Staudinger, Iris, vol. ii. p. 123, Taf. i. fig. 14 (1889).

Hab. Amboina ; Banka Island ; Palawan and Saparua and Mindoro.

Expanse, d 32-38, S 35 mm.
8 . Upperside : both wings brown, with a few blue scales scattered over the basal

half of the wings ; in one specimen before me these blue scales occupy the whole of

the basal, central, and submedian area, and in the secondaries the same area, but to a

more limited extent. Tail brown, tipped with white, not long. Underside : both

wings brown, with slightly darker spots encircled with whitish. Primaries with three

discal spots increasing in size ; below the spot closing the cell is another smaller one, and

in the submedian area is another beneath the second discal spot ; the transverse chain-

like band is composed of seven distinct spots, all touching each other, except that in

the submedian area, which varies much in size. The first spot on the costa is very

small, and is followed by three shifted outwards and outwardly inclined ; the fifth is
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shifted well inwards ; the sixth outwards again, immediately below which is the seventh

detached spot. Submarginal lunular row distinct, beyond which is a marginal row of

dark dashes interrupted at each nervure ; extreme margin pale ; subdiscoidal area

slightly paler than ground. Secondaries : a half-spot at the extreme basal edge of the

costa ; four basal spots below each other, the lowest shifted inwards, followed by three

large spots ; cell closed by a large, somewhat irregular spot, beneath which is a small

triangular one shifted inwards ; chain-like band composed of eight spots, the two costal

ones inclined outwards, the next two shifted well outwards, fifth spot shifted decidedly

inwards, sixth outwards, the angular seventh spot slightly inwards, whence the long

eighth spot runs upwards to the lowest basal one, which it sometimes touches ;

submarginal lunular row distinct ; marginal row less distinct ; extreme margin finely

paler ; a dark spot occupies anal angle, the marginal submedian space, and the marginal

space between the lower median and the second median nervule, over which are slightly

scattered, but more thickly in the central space, bluish-metallic scales.

2 . Upperside : both wings as in male, but with a large central and basal and sub-

median area of superimposed pale bluish scales ; this area is more restricted in the

secondaries. In one specimen before me this area is whitish, tinged with lavender. A
dark spot shows through, closing each of the cells. Underside as in male, but spots

darker and more broadly encircled with white.

Dr. Staudinger's species erebina, from Saparua, agrees precisely with annulata in

every particular, and so does Eober's tristis from Banka—in fact, Hewitson's drawing

might have been taken from Dr. Staudinger's type, they are so close. This species may

be easily recognised from viola Semp. by its brown colour and smaller size ; the shape

of the wings is also different, being narrower than in Semper's insect. The female is

variable ; I have one in which the blue is quite bright (almost ultramarine), others

almost brown, and one whitish. The superimposed blue scales are evidently rubbed

off easily in both sexes, and are often very sparse indeed. In the genitalia the same

recurved (at the base) hooks appear as in eridanus, with subtriangular clasps and

small penis.

Aehopala tephlis (Hewitson). (Plate I. figs. 15 & 16, 6 ; Plate IV. figs. 14 & 14 a.)

Amblypodia tephlis Hewitson, 111. Diurn. Lep., Lycsenidae, p. 14 c, figs. 57 & 58, $ (1865)

Amblypodia bicolora Rober, Iris, vol. i. p. 71, Taf. v. fig. 7 (1886)

.

Hah. Gilolo ; Celebes ; Halmaheira.

Expanse, 6 & 2 , about 47 mm.

<j . Upperside : both wings dull violaceous blue, with a not very narrow black costa

and a broadish black posterior margin to the primaries, and fringes tipped with snowy

white for the anal half. Secondaries with broad brown costa, and apex increasing in

width at the anal angle ; abdominal fold grey ; extreme margin in anal area bright blue

;
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tail black, tipped with white, fringes tipped with snowy white ; the submedian and

lower median nervures are slightly elongated, so as to form two more very short tails,

the upper one being the shorter. Underside : both wings brown, with spots marked

out by broad whitish margins, but in the primaries the spots are not encircled, though

in the secondaries most are completely encircled. Primaries with three discal spots,

the large irregular one closing the cell quite open above and below ; submedian area

whitish ; below the middle discal spot is another spot in the submedian space ; trans-

verse fascia marked out by three confluent spots, which are quite open above and

below—these have an outward tendency ; below are two more distinct confluent spots,

shifted so much inwards that their outer margins touch the inner margins of the

previous three—these two have a very broad internal white margin ; immediately below

them is a double crescentic dark spot ; submarginal line distinct, between which and

the upper three spots of the transverse fascia is a dusting of white scales. Secondaries

with a half-spot at the upper basal extremity of the costa ; four basal spots below each

other, the second and fourth shifted inwards, the latter being outside the internal

nervure ; beyond these are three large spots, the upper one of which is situated

in a large whitish patch ; cell closed by a large irregular spot, below which is a

smaller one shifted a little inwards. The transverse chain-like fascia is composed of

two very large upper spots, open above and below ; the third, shifted right out on to the

outer margin of the second, is very small indeed and entirely encircled with whitish
;

the fourth, equally small and encircled, is again shifted on to the outer margin of the

previous one ; fifth smaller, still shifted inwards, below which is the sixth ; the angular

seventh spot much larger and shifted slightly inwards, and confluent with the eighth,

which runs upwards to the internal nervure ; following the course of this fascia is a

dark submarginal line with an interior pale edging, and the space between the two is

more or less suffused with whitish. Lobe-spot black, between which and the second

median nervule the marginal area is covered with bright blue metallic scales, a very

few being also sprinkled above and below the lobe-spot.

? . Upperside : both wings blackish brown, with a small brightish blue patch

occupying the basal, submedian, and discoidal areas. Underside precisely as in male.

This is a common species in South Celebes, and is very distinct from all others, its

nearest ally being bazaloides Hew.

This insect is subject to great variation, the form found in Celebes and in Halma-

heira, named by Rober bicolora, being of a brighter blue and less violaceous ; it has very

narrow black borders, the underside of which has very much less white and the spots

are only margined very finely with white. I have, however, from S. Celebes specimens

exactly like the type-form also.

Herr Rober had evidently overlooked Hewitson's inadequate description and also

his figures ; the two insects are identical. The genitalia are compressed, with the

clasps larger and more rounded ; the penis, with a trumpet-shaped orifice, is small.
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Arhopala bazaloides (Hewitson). (Plate I. fig. 17; Plate TV. figs. 15 & 15 a.)

Amblypodia bazaloides Hewitzon, 111. Diurn. Lep., Lycsenidse, Suppl. p. 21, pi. vii. figs. 62 & 63.

Arhopala bazalus de Niceville, Butt. Ind. vol. iii. p. 249 (1890).

Hal. Palawan ; Mindanao ; Zebu ; Assam ; Travancore and Canara.

Expanse, s 37, $ 40 mm.

6 Upperside : both wings deep purplish, with broad costal and posterior brown

margins. In the secondaries these borders are decidedly broader than in the primaries

;

abdominal fold brown. Tail brown, white-tipped, the nervures on each side of which

are elongated and form two very short tails. Underside : both wings brown, with the

spots margined with whitish. Primaries with three discal spots increasing in size,

that closing the cell being open above and below ; beneath it is a short white dash

;

the transverse band is just discernible by the interior and exterior interrupted

white margins ; the upper three spots shifted outwards, the next two inwards, so that

their inner edge touches the white dash just mentioned ; below this is a small dark

submarginal row, fairly distinct ; below the second discal spot there is a trace of

another in the pale submedian area; apex with a few scattered whitish scales.

Secondaries suffused more or less almost all over with whitish scales, with half a spot

at the extreme basal edge of the costa, the usual four basal followed by the three larger

spots, the upper ones of these two series being confluent ; cell closed by a large spot,

beneath which is a small triangular one. Transverse band indefinite, consisting of four

pairs of spots: the upper pair being dark and large; second pair small, indistinct,

and projected outwards; third small pair shifted inwards, almost confluent with the

seventh angular spot, which is also confluent with the eighth long spot, which latter is

broken up into two, that touching the angular spot being small and round. There is a

distinct submarginal dark waved line ; anal spot black ; a black spot also between the sub-

median and lower median nervure, and between the latter and the second median nervule,

—these two being covered with bluish-metallic scales, which also edge the anal spot above.

2 . Upperside : both wings brighter purplish than in the male, with very broad, dark

brown apical and posterior margins, and broad costa in primaries. In the secondaries

the purplish is confined to nearly the area of the cell.

I have before me a male and two females of this Philippine form. There are decided

differences between them and licolora ; it is only about three-quarters its size, the white

margins of the spots below in the primaries are reduced so much as to become in some

cases almost olsolete—the colour is quite different above and below ; whilst in the

secondaries the colour is also different, and the chain-band spots decidedly larger,

though the insect is smaller.

In de Niceville's collection are quite typical specimens from the Khasia Hills

(Assam), Travancore, Canara ; but he mistook Hewitson's species bazalus (his teesta)

for this insect. The genitalia are similar to those of tephlis, but the clasps differ, as



56 ME. G. T. BETHUNE-BAKEE : A EEVISION OF THE

will be seen on reference to the figures (Plate IV. figs. 15 & 15 a), and the hooks

have a decided upward curve at their extremities.

Aehopala theba (Hewitson). (Plate IV. figs. 17 & 17 a.)

Amblypodia theba Hewitson, 111. Diurn. Lep., Lycsenidse, p. 6, pi. v. figs. 29 & 30 (1865).

Hab. Mindoro ; Mindanao.

Expanse, 6 41, 2 42 mm.

d . Upperside : both wings brilliant pale morpho-blue, primaries shading into rich

deep purple on the costa from the end of the discoidal cell to the apex and down the

posterior margin to about the lower median nervule ; costa narrowly black, posterior

margin rather broadly black. Secondaries with a broadish dark costa ; abdominal fold

grey
;
posterior margin very finely black, and dotted with black between each nervure ;

tail black, tipped with white. Underside: both wings very dark brown, with the spots

no darker than the ground, but marked out by broad white margins. Primaries with

two discal spots not margined on the costal edge ; the third spot, closing the cell, very

large and irregular, is open above and below, and extends from the second subcostal on

to the submedian nervule from the lower edge of the cell ; the inner white margin is

projected suddenly outwards so as to almost touch the outer margin on the lower

median nervule ; the transverse band is irregularly marked out by the white margins,

which rapidly taper from just below the lower discoidal nervure until they meet on the

lower median ; margin spotted with white between each nervule, with brown central

clashes ; submedian space whitish ; the usual spot in the subdiscal area is present

just below the second discal spot ; there is a short white dash on the costal nervure

up to the first discal spot. Secondaries with a half-spot slightly extended outwards on

the extreme basal margin of the costa ; four basal spots below each other, the lowest

shifted inwards beyond the internal nervure, almost touching the margin itself

;

beyond these are three larger spots, the upper one not margined on the costal edge

;

cell closed by a large subquadrate spot, open above and below, beneath which the

usual spot can be traced by its internal and external margins ; the transverse band

marked out only by the lateral margins of the usual spots, but the margins are very

irregular, thus the inner margin of what should be the second spot is projected well

inwards, the margins of the third slightly outwards, and the fourth more outwards, the

fifth well inwards, the sixth outwards, the angular seventh inwards and it is quite

confluent with the eighth long spot, running up to the internal nervure ; outside this

fascia there is a suffusion of white scales ; marginal row distinct the internal margin of

which is very finely white ; extreme margin white ; anal spot black ; spot between

the second and lower median nervule black, the space between being filled with

greenish-metallic scales, which are also scattered more or less over the spots.

$ . Upperside : both wings brown, with a large pale blue patch over the basal and
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central areas, extending right into the inner margin in the primaries ; this patch

in the secondaries is larger in extent, extending further towards the posterior margin.

Underside precisely as in male.

This very lovely species forms a natural connecting-link, by its underside pattern,

between bazaloides Hew. and the most beautiful (though not the largest in size)

subgroup of the genus. From bazaloides Hew. it is immediately separable by its

gorgeous colouring above, whilst below the pattern, though similar in character,

is equally distinct in the very marked contrast of almost pure white and very dark

brown. I have specimens from Mindanao as well as from Mindoro, so we may expect

it to occur in other islands of the Philippine group. The genitalia are very distinct

;

the tegumen is not a hood, but is open at the top, and the laterals are small, the side

supports being ample ; the hooks are double-jointed, with the terminal arm sharply

bent at the elbow ; the clasps are curved and rather small, whilst the penis is long,

slender, horn-shaped, with a trumpet-shaped orifice.

Arhopala argentea Staudinger.

Arhopala argentea Staudinger, Exot. Schmett. p. 281, pi. xcvi. (1888).

Arhopala clarissa Grose-Smith, Novit. Zool. vol. iv. p. 366 (1897) ; id. Rhop. Exot., Lycsenidse,

pi. xiv. figs. 4 & 5 (1898).

Hab. Minahassa and South Celebes.

Expanse, 6 45, 2 46 mm.

I have, through my friend Dr. Staudinger's kindness, his two types of this most

unusual and lovely insect. The best description of the colour of the male is to call it

mother-of-pearl, for it quite shows the greenish and mauve translucent tints of that

material. It is at once separable from all other species by this colour. Mr. Grose-

Smith has since described it from South Celebes, so that it occurs both in the north

and south of that island.

Arhopala sangira Bethune-Baker. (Plate I. fig. 20, d .)

Arhopala sangira Bethune-Baker, Ent. Mo. Mag. vol. xxxiii. p. 202 (1897).

Hab. Sangir.

Expanse, 6 , 44 mm.

This unique and beautiful little insect has only been recorded from the one island.

It should be recognised at a glance whenever found.

Arhopala aronta (Hewitson).

Amblypodia aronya Hewitson, 111. Diurn. Lep., Lycaenidae, p. 14 e, pi. hi 6. figs. 45 & 46 (1865),

Hab. Mindanao.
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Expanse, 6 & 2 , 46-48 mm.

Hewitson's figures are very fair. I have a male from the same locality as his type,

in which the colour is rather deep purplish blue, much deeper than usual.

Aehopala anthoee (Hewitson). (Plate IV. figs. 18 & 18 a.)

Ambhjpodia anthore Hewitson, B. M. Cat. Lye. pi. iii. figs. 21 & 22 (1862) ; id. 111. Drum. Lep.,

Lye. p. 6 (1865).

Arhopala anthore Hewitson, Staudinger, Exot. Schmett. p. 280, pi. xcvi. (1888).

Hab. Batehian, Halmaheira, and Ternate.

Expanse, 6 4o-48, 2 about 44 mm.
From the preceding species anthore may be recognised by its larger size, brilliant

blue, and by its underside being spotted rather than lined, as in Felder's species. From

helius Cram, it may be known in that its underside is uniform dark brown, the spots

being merely marked out by the white edging, and no darker than the ground, whilst

in Cramer's insect the spots are very decidedly darker than the ground-colour. The

colour above is almost the same, but anthore Hew. is usually more suffused with purple

in the primaries than is helius Cram. In distribution the species is very local though

apparently plentiful where it occurs. I can trace it only from Batchian, Halmaheira,

and Ternate. The genitalia have the tegumen hooded, extending right down to the

extremities of the side supports ; the hooks are straightish, the clasps suboval, and

the penis small and slender.

Aehopala helius (Cramer). (Plate I. fig. 21 6 , & var. anthelius Stgr., fig. 22 d .)

Papilio helius Cramer, Pap Exot. pi. cci. figs. F, G (1782).

Polyommatus helms Lucas, Lep. Exot. pi. xliv. fig. 4.

Arhopala phryxus Boisd. Voy. de 1'Astrolabe, Ent. p. 75.

Amblypodia phryxus Westwood, Doubl. & Hewitson, Gen. Diurn. Lep. p. 478.

Amblypodia helius Westwood, Doubl. & Hewitson, Gen. Diurn. Lep. p. 478.

Amblypodia helius var. anthelius Staudinger, Exot. Schmett. p. 281 (1888).

Amblypodia tamijrus Felder, Reise Novara, Lep. vol. ii. p. 230, pi. xxviii. fig. 30 (1865).

Amblypodia helius Ribbe, Iris, vol. ii. p. 256 (1889).

Amblypodia sophax Mathew, Trans. Ent. Soc. Loud. 1887, p. 47.

Arhopala helianthes Grose-Smith, Rhop. Exot. vol. iii. p. 11, pi. xxv. figs. 5, 6, 7 (1902).

Hab. Amboina ; Aru ; Tokal Key ; New Guinea ; Ceram ; Waigeoe ; Solomon

Islands ; Fergusson Island.

Expanse, 6 , 41-44 mm.

<$ . Upperside : both wings brilliant morpho-blue. Primaries shading into deep

rich slightly purplish blue over the cell and in the apical area, and slightly on the

upper half of the posterior margin ; costa dark brown from costal nervure to margin,

beyond extremity of nervure very narrowly brown ; posterior margin less narrowly
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blackish. Secondaries with costa broadly grey ; narrow brown posterior margin

;

abdominal fold pale grey. Underside : both wings pale brown, with a purplish shade

in many parts ; spots dark and velvety, broadly margined with whitish . Primaries with

a pale submedian area ; three discal spots increasing in size ; above the outer edge of the

second are two very small spots over each other ; two or three are over the third spot

;

below this is another, and a trace of one in the pale submedian area below the second

spot ; transverse fascia consists of six confluent spots, the second shifted inwards, the

third well outwards, the lower three below each other and shifted slightly inwards

;

there is sometimes just a trace of a small detached spot below the submedian nervure

;

submarginal row distinct. Secondaries with a half-spot at the extreme basal edge of the

costa ; four basal small spots, second and fourth shifted inwards, the fourth beyond the

internal nervure, the first spot being a double one ; beyond these are three large spots,

the upper one being shifted right outwards, its inner margin touching the outer margin

of that below it, and the lowest spot runs outwards into the seventh spot of the

transverse fascia ; cell closed by a large suboval spot ; transverse fascia consists of

nine spots, the second slightly shifted outwards, the confluent third and fourth right

out, their inner margin touching the outer margin of the second, the fifth and sixth

each slightly inwards, the usual angular seventh spot is divided into two, the upper of

the two running into the lowest of the three across the central discal area, and the lower

of the two—or the eighth, as I call it—confluent with the long spot which extends up

almost to the lowest basal spot ; submarginal band distinct, the white margins of which

are rather suffused ; lobe-spot black ; spot between the second and lower median nervures

black, the marginal space between which is broadly coloured with greenish-blue metallic

scales which extend considerably over each spot; extreme margin whitish ; tail stout,

rather short, brown, tipped with white.

2 . Upperside : both wings pale silvery azure-blue. Primaries with costa narrowly,

apex very broadly, and posterior margin broad at first, then tapering to quite narrow,

black. Secondaries with costa broadly dark grey, and posterior margin narrowly black.

Underside as in male, but paler.

This species, which is one of the two on which Boisduval founded his genus

Arhopala, may be known from anthore Hew. by the pale submarginal suffusion and by

the fact that the markings are decidedly darker than the ground and are much more

spotted in appearance.

Var. anthelius Staudinger is a very pretty smaller form described from Aru and

Waigeoe, but the Aru specimens are without doubt ordinary helius ; the Waigeoe

specimens, however, are readily separable by the smaller size, especially noticeable in

the females, and by the dark purple suffusion of the undersides, which is particularly

prominent in the secondaries. Mr. Grose-Smith's helianthes, of which I have specimens

from Milne Bay, New Guinea, is referable to Staudinger's variety ; it corresponds

precisely with it.

i2
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Akhopala minnetta (Butler).

Amblypodia minnetta Butler, Ann. & Mag. Nat. Hist. ser. 5, vol. x. p. 152 (1882).

Hab. Duke of York Island ; New Britain ; New Guinea.

Expanse, 6 , 41 mm.

This species is probably a local race ofArhopala helius, but is separable easily by the

quite pale under surface and by the spots being somewhat smaller.

Arhopala albopunctata (Hewitson).

Amblypodia albopunctata Hewitson, 111. Diurn. Lep., Lye. p. 14 c. n. 89, pi. hi b. figs. 43 & 44, $
(1869).

Narathura albopunctata Moore, Journ. Linn. Soc. London, Zoology, vol. xxi. p. 44 (1886).

Arhopala albopunctata de Niceville, Butt. Ind. vol. iii. p. 261. n. 821, frontispiece fig. 126 (1900).

Hab. Burma.

Expanse, 6 37-44, $ 33-42 mm.

The figure of the female given on the frontispiece by de Niceville, in his ' Butterflies

of India,' vol. iii., is not like Hewitson's female specimens ; the underside markings are

almost entirely disintegrated and practically resolve themselves into white spots and

dots, though it is just possible to trace the sequence of the pattern, and there is scarcely

any trace of the oval black spots at the anal angle of the upperside mentioned by him.

This species can be immediately separated from lyccenaria Feld. by the metallic morpho-

blue of its upper surface, which in the latter insects is somewhat shining pale violet,

and the strong contrast of the dark ground and white spots and dots of the underside

is very different to lyccenaria.

Arhopala lyc^naria (Felder).

Amblypodia lyccenaria Felder, Wien. ent. Monatsch. vol. iv. p. 396. n. 8 (1860) ; Hewitson, Cat.

Lye. B.M. p. 12. n. 54 (1862) ; Druce, Proc. Zool. Soc. Lond. 1873, p. 354. n. 12.

Arhopala lyccenaria Felder, Keise Novara, Lep. vol. ii. p. 232. n. 258, pi. xxix. fig. 13, $ (1865).

Narathura lyccenaria Distant, Rhop. Malay, p. 269. n. 15, woodcut n. 79, $ (1885).

Amblypodia olinda Druce, Proc. Zool. Soc. Lond. 1873, p. 354, pi. xxxiii. fig. 5, ? .

Amblypodia buxtoni Hewitson, 111. Diurn. Lep., Suppl. p. 22. n. 104, pi. viii. suppl. figs. 68 & 69, ?

(1878).

Narathura buxtoni Distant, Rhop. Malay, p. 464. n. 20, pi. xliv. fig. 18, $ (1886).

Arhopala lyccenaria de Niceville, Butt. India, vol. iii. p. 262.

Arhopala buxtoni, de Niceville, loc. cit.

Arhopala olinda Druce, P. Z. S. 1895, p. 591.

Hab. Malacca (interior) ; Penang ; Singapore ; Borneo ; Sumatra.

Expanse, <j 34-38, $ 36-39 mm.
A. lyccenaria is a species that has been rare hitherto ; I do not think, however,

that olinda Druce can be separated from it. Felder's original type is small and

weak-looking ; but I have other specimens before me, undoubted lyccenaria, that are



AMBLYPODIA GROUP OP THE LYCLENID^E. 61-

fully as large as ordinary olinda and likewise almost identical in colour, whilst the

general pattern of the underside is quite inseparable. They appear to obtain in exactly

the same localities, and I think they must be synonymous.

Arhopala alitjeus (Hewitson). (Plate IV. figs. 19 & 19 a.)

Amblypodia alitaus Hewitson, Cat. Lye. B.M. p. 7. n. 29, pi. v. figs. 45 & 46, # (1862) ; id.

111. Diurn. Lep., Lye. p. 8 (1865).

Amblypodia viviana Rober, Iris, vol. i. p. 200, Taf. ix. figs. 13 & 14 (1887).

Hab. Makassar ; South Celebes ; Banka ; Mindoro.

Expanse, <S 35, $ 32 mm.

Rober has described specimens from Banka as viviana which, without doubt, belong to

this species ; both male and female are exactly like Hewitson's insect in every particular,

except that the posterior border of the latter is slightly wider. The form found in

Celebes is much brighter blue, though dark, and not violaceous, whilst in the female

the blue is brighter still and confined to a small spot just below and at the end of the

cell of the primaries, and the underside is a little more strongly marked, but exactly

the same pattern. Dr. Staudinger has sent me a specimen from Mindoro, and there is

also one in Semper's Philippine collection. It is at once recognisable from its allies

and is fairly well figured by Hewitson. The genitalia are less robust, the hooks are

spatulate, the clasps subtriangular, with a moderately robust penis.

Arhopala mirabella Doherty.

Arhopala mirabella Doherty, J. A. S. B. 1889, vol. lviii. pt. 2, p. 420. n. 13.

Hab. Mergui; Myitta.

I have not seen this species ; from the description it appears to be an exceedingly

close ally of alitceus Hewitson, so near that, without seeing the specimens, it is scarcely

possible to differentiate them ; but with species that are so close, as in this genus they

are, an opinion can scarcely be formed in the absence of a good figure or the specimen

itself.

Arhopala myrtha (Staudinger). (Plate I. fig. 23, <$ .)

Amblypodia myrtha Staudinger, Iris, vol. ii. p. 127 (1889).

Hab. Palawan.

Expanse, d , 35 mm.

d . Upperside : both wings deep ultramarine-blue, quite lustrous as it catches the

light, but in some lights very deeply subdued. Primaries with a very broad blackish

posterior margin ; fore part of costa narrowly brown up to the costal nervure.

Secondaries with broad blackish margins all round ; abdominal fold greyish ; tail

black, tipped with white. Underside : both wings warm cinnamon-brown, spots and

fascia scarcely darker than ground, palely encircled. Primaries: three discai spots
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increasing in size, below which are two spots separated by the lower median nervule,

and over which are two indistinct small spots, with a third spot on the costa, that

over the second spot beneath the costal nervure, between these, but further from

the costa, is another indistinct dot ; transverse chain-band composed of seven

spots, first four detached from the three lower ones, the row of four is inclined

outwards and the second and fourth spots are shifted outwards, the fifth and sixth

are confluent, shifted well inwards, but with an outward inclination, the seventh

spot smaller and indistinct ; submarginal row fairly distinct ; extreme posterior

margin finely dark with a fine paler interior edge ; submedian space paler.

Secondaries with four basal darker spots, the third shifted outwards, followed by three

larger ones below each other ; cell closed by a large spot margined laterally, below

which is a small triangular spot ; transverse fascia with the first and second spot

confluent, the second the larger, with its inner edge shifted well inwards and touching

the spot closing the cell near the centre of its upper edge ; third spot shifted well out-

wards, fourth spot smaller, shifted outwards again, fifth inwards, its inner edge often

almost touching the spot closing the cell, sixth slightly outwards, the seventh angular

spot confluent or touching the eighth and shifted right inwards, its inner angle being

very acute and its inner upper margin almost touching the small triangular spot ; sub-

marginal row distinct ; lobe-spot black ; a black spot between the submedian and lower

median and also between the latter and the second median nervule, which are almost

obliterated by metallic-blue scales, which also edge the lobe-spot above and below
;

extreme margin finely brown with a fine interior edging of white.

This species may at once be recognised by the peculiar lustrous shading of the upper

surface and by its unusually broad black outer margins, and also by the very irregular

transverse band of the primaries beneath. I have before me three male specimens, all

from Palawan.

Aehopala mindanensis, n. sp. (Plate I. fig. 24, d .)

Hab. Mindanao ; Mergui ; Singapore.

Expanse, 6 32-36, $ 43 mm.

6 . Upperside : both wings deep sublustrous purplish violet, shading into lustrous

brown in certain lights. Primaries : costa narrowly black, posterior margin with a

broad black border. Secondaries with a very broad blackish costa and a broad

posterior margin; abdominal fold pale brownish. Tail black, tipped with white.

Underside : both wings greyish brown, with darker spots encircled with white.

Primaries with three discal spots, the second very large, quite as large as the third
;

below each of the latter two is another spot separated by the lower median nervule, that

below the third having its white margin confluent with the inner margin of the third spot

;

between these two discal spots and the costa are three or four very small indistinct

spots ; transverse fascia composed of seven spots, the first on the costa small, the



AMBLTPODIA GEOTJP OP THE LTC^NID^E. 63

second larger, shifted outwards, third slightly inwards, fourth well outwards, these all

having an outward inclination, fifth and sixth confluent and shifted inwards, seventh

below the lower median nervule inwards again and irregular in shape ; submarginal row

almost evanescent at apex but more distinct towards the anal angle. Submedian area

whitish. Secondaries with four basal spots larger than usual. Second and fourth shifted

inwards, third outwards, the upper three almost touching each other, followed by three

larger ones, the lower two touching ; cell closed by a large irregular spot, below which

is a small triangular one ; transverse fascia with the second spot larger than the first,

its inner margin being shifted inwards (though I have one specimen with the outer

margin shifted outwards, but in this the spots are all compressed together, being a

small specimen), third spot shifted right outwards, fourth outwards again, fifth inwards,

sixth outwards and tapering in shape, seventh angular spot right inwards, detached,

and confluent with the eighth long spot ; submarginal row distinct ; extreme margin

finely dark, edged by an interior fine pale line ; anal spot blackish, and a black spot

between the second and lower median nervures, the space between which and also over

each being filled with metallic greenish-blue scales.

2 . Upperside : both wings purplish brown. Primaries with a small purple patch

occupying the discal and submedian area, but not below the submedian nervure.

Secondaries with a purple patch very obscure and confined to the cell. I have one

specimen before me without any purple on the secondaries. Underside precisely as in

the male.

This species maybe known from myrtha Staudinger by its deep purplish-violet colour

and by the border not being half as wide. On the underside also it differs by its pale

colour and by the distinct white edging to the spots, and also by a slight whitish

suffusion in the secondaries ; the transverse band is, moreover, less fractured and the

spots larger and slightly different in position. The tone of blue varies somewhat, one

specimen being decidedly bluer than the type. A female from Mergui in de Niceville's

collection is quite bright azure, and its underside pattern much more strongly marked.

Arhopala myrtale (Staudinger). (Plate I. fig. 25, s )

Amblypodia myrtale Stgr. Iris, vol. ii. p. 126, pi. i. fig. 17 (non 16) (1889).

Arhopala myrtale Druce, P. Z. S. Lond. 1895, p. 592.

Eab. Palawan ; Borneo (Sandakan and Labuan).

Expanse, <? , 42-46 mm.
The female of this species is not at present known. In his description Dr. Staudinger

refers to some specimens doubtfully as the females, but he is so doubtful that he

suggests the name myrtha should be given them should they prove distinct. There is

no doubt that they are distinct, and, moreover, they are not females, but males having

broad borders. This and the paler blue will at once separate them from myrtale ; the
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latter is also a larger insect with a darker underside and a very much less broken-up

transverse band. The same characteristics on the underside will separate it also from

mindanensis B.-B., but the blue of my species is very decidedly darker and purpler and

with broader borders than in myrtale. Tiiese three species are somewhat closely allied,

but are, I believe, quite distinct and are easily separable.

The legend to the plate in the ' Iris' (I. c.) is incorrect : fig. 17 represents myrtale

and fig. 16 agesilaus.

Arhopala aida de Niceville.

Arhopala aida de Niceville, Journ. Bomb. Nat. Hist. Soc. vol. iv. p. 168. n. 7, pi. A. fig. 1, J
1

;

id. Butt. India, vol. iii. p. 247. n. 802 (1890) ; Doherty, Journ. A. S. B. vol. lviii. pt 2, p. 422.

n. 21 ; Druce, P. Z. S. Lond. 1896, p. 666.

Hob. Burma; Labuan [Druce).

Expanse, 6 , 44 mm.
The female of this species is at present unknown. De Niceville describes (I. c.) a

female from Mergui, but is evidently doubtful as to its identity and notes certain

differences. I have carefully examined his specimens and believe them to be a very

strongly marked form of mindanensis, of which I have five specimens from Mindanao

;

the female, however, is paler and brighter than my females, and the male is exactly the

same above. Aida differs from myrtale Stgr. in its darker and more violet-blue and

its broad outer margins ; the undersides are, however, very much alike.

Arhopala dohertyi, n. sp. (Plate I. fig. 8, 6; Plate IV. figs. 20 & 20 as.)

Hab. Celebes.

Expanse, 6 & ? , 38-42 mm.

S . Upperside : primaries very dark deep blue, slightly violaceous, somewhat irid-

escent, with very dark and broad purplish-brown posterior margins, the blue has a very

uniform and defined posterior margin following the course of the wing-margin ; costa

narrowly dark brown. Secondaries dark brown, with a small deep blue patch occupying

the central area of the wing ; abdominal fold greyish brown. Underside : both wings

brown, with darker spots lightly encircled. Primaries with three increasing discoidal

spots ; beneath the third is rather a large triangular spot ; another small spot just

beneath the inner end of the lower median nervule. Transverse chain-like band

consisting of seven spots, of which the upper four have the inner edges uniformly

curved outwards, but the outer edges of the two lower spots are projected outwards
;

the fifth and sixth spots are shifted well inwards and are followed by a smaller spot

below the lower median nervule, usually, but not always, shifted slightly outwards

;

submarginal row distinct ; extreme margin pale ; submedian area greyish. Secondaries

with a small spot at the extreme basal edge of the costa, followed by the four basal

spots below each other, the lowest shifted inwards beyond the internal nervure, three
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larger spots across the central discal area ; cell closed by a subquadrate spot, below

which is a smaller one connecting it with the third central discal spot ; chain-like

band composed of eight spots, the two distinct upper spots outwardly inclined, third

and fourth spots confluent, shifted well outwards, fifth spot small, shifted inwards, sixth

spot outwards, the angular seventh confluent with the long eighth spot which touches

the internal nervure ; submarginal row distinct, extending very narrowly over the

metallic spots up to the internal nervure, the light edging of which is more pronounced

in the anal area ; the black spots at the anal angle are almost entirely covered with

metallic bluish-green scales up to the second median nervule ; tail brown, tipped with

white ; submedian nervure very slightly prolonged, so as to form a very short tooth-like

anal projection ; extreme margin pale.

$ . Upperside : primaries rich purplish black, with a patch of purplish blue

occupying the cell, the submedian area, and about half of the posterior area below the

upper median nervule. Secondaries dark brown, with a small patch of purplish blue

occupying about the discoidal area ; tail darker, tipped with whitish ; fringes grey.

Underside as in male.

I have described the blue of the male as iridescent ; this is not absolutely correct,

but is the best term I can use, the one wing in the light looking very much brighter

than the other, and in one particular light the wing looks lustrous brownish.

It is evidently a common insect in Celebes, judging from the number Mr. Doherty

sent over here.

This is a very distinct species and should be recognised at a glance on account of the

peculiar blue of the male and its exceedingly broad outer margins, while on the underside

of the primaries the upper four spots of the transverse band are peculiar, the first spot

quite small, second rather larger, third and fourth very much larger ; the whole of the

underside is also very distinctly marked. The genitalia have the usual hooded tegumen

and straightish hooks, the clasps are ham-shaped with squarish extremities. The

penis is rather small for the size of the insect and is straight.

Arhopala labuana Bethune-Baker.

Arhopala labuana Bethune-Baker, Proc. Zool. Soc. Lond. 1896, p. 667, pi. xxx. figs. 12 <$ , 13 ? .

Hob. Labuan; Mindanao.

Expanse, d 49, $ 44 mm.
From dohertyi this species may be recognised by the brighter blue, very much

narrower borders, much shorter tail, which is little more than a tooth-like projection,

whilst below in the primaries the transverse band is not dislocated, but in the

secondaries it is strongly dislocated. It is much nearer arzenius Felder, but is very

much larger than that species ; the distinctions are given in the description of that

insect.
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Arhopala arzenius Felder.

Arhopala arzenius Felder, Reise Novara, Lep. vol. ii. p. 236, tab. xxix. fig. 18 (1865).

Hah. Luzon ; Batchian.

Expanse, d 40, $ 41 mm.

6 . Upperside : both wings deep purplish blue, bright in some lights but exceedingly

dull in others. Primaries with costa narrowly, outer margin widely, and apex very

widely black ; secondaries with costa broadly, and outer margin less broadly, black.

Tail short, not much more than a tooth. Underside : both wings ochreous brown,

with dark brown markings with pale outlines. Primaries with three small but increasing

cell-spots, below each of which is another ; transverse band of nearly uniform width,

rather wide, nearly straight, but with a very slight outward inclination, composed of

six spots, the first of which is so small and indistinct as to be nearly obsolete, the

sixth spot ends on the lower median nervule ; submarginal row distinct, composed of six

spots terminating on the submedian nervure ; submedian area very pale. Secondaries

with four basal spots inwardly oblique, followed by four larger spots also somewhat

inwardly oblique; cell closed by a subquadrate spot, below which is a small one

connecting it with the third spot in the second series of four ; transverse band

composed of seven spots, the second of which touches the quadrate spot—hind spot

shifted right outwards on to the outer edge of the second, fourth slightly outwards,

fifth smaller oval spot inwards, sixth outwards, seventh angular spot well inwards

;

submarginal row distinct ; a few metallic-blue scales near the anal angle.

2 Upperside : both wings paler violet-blue
; primaries with the costa broadly,

outer margins more broadly, apex yet more broadly dark fuscous ; cell closed by a

blackish dash ; secondaries with the costa very broadly, and the outer margins less

broadly, fuscous. Underside precisely as in the male, but the metallic-blue scales near

the anal angle, very few in the male, are absent in the female.

From labuana this species may be recognised by its much smaller size and by

the broad borders of the primaries, while on the underside the transverse band of the

primaries is of uniform width, absolutely unbroken and nearly straight, and there is

scarcely a trace of the metallic-blue scaling at the anal angle of the secondaries.

Arhopala vihara (Felder). (Plate II. fig. 1, s .)

Amblypodia vihara Felder, Wien. eat. Monatsch. vol. iv. p. 395. n. 5 (1860) ; Kheil, Rhop.

der Insel Mas, p. 33. n. 122 (1884).

Arhopala vihara Felder, Reise Novara, Lep. vol. ii. p. 228. n. 253, pi. xxix. fig. 7 (1865).

Narathura vihara Distant, Rhop. Malay, p. 270. n. 16, woodcut n. 80 (1885).

Arhopala vihara de Niceville, Butt. India, vol. iii. p. 241 (1890) ; Bethune-Baker and Druce,

P. Z. S. Lond. 1896, p. 662.

Hah. Malacca; Nias Island, Borneo (Labuan and Tameaug-Lajang), Sumatra, and

Upper Tenasserim \

Expanse, d , 44 mm.
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d . Upperside : both wings deep blue
;
primaries with a narrow black costa and

less narrow black posterior margin ; secondaries with a very broad brown apical area,

tapering off towards the base of costa; posterior margin rather narrowly black;

abdominal fold greyish brown. Underside : both wings golden brown, with dark spots

palely margined. Primaries with three discal spots, beneath each of which is another,

two below the median nervure, the third in the angle of the lower median nervule
;

transverse band composed of a curved row of four confluent spots, followed by two

larger spots shifted inwards and another much smaller one below the lower median

nervule ; submarginal row somewhat indistinct ; submedian area paler. Secondaries

with four basal spots, second and fourth shifted inwards, the latter beyond the internal

nervure, followed by three larger spots ; cell closed by a subquadrate spot, below which

is a small triangular one ; chain-like band composed of two distinct upper spots, the

third and fourth confluent shifted right outwards, fifth inwards, sixth slightly outwards,

the angular seventh spot inwards and confluent with the long eighth ; submarginal

row fairly distinct, the pale edging of which is much more pronounced at the anal

angle above the metallic spots ; a black velvety spot occupies the anal angle, and a

small dark one the margin between the second and lower median nervule, between

which the space is filled with metallic-blue scales, which also edge the spots above ;

tail brown, tipped with white.

I have not seen a female of this species ; it is a near ally of A. adorea de Niceville,

but may be recognised by its darker blue, rather wide black borders, whilst below it is

decidedly darker in colour, and the transverse band of the primaries is quite different

in shape, which also applies to this band in the secondaries ; the difference is, however,

so difficult to convey in words that I must refer my readers to the figure ; there is no

costal spot in the primaries in front of the transverse band.

In de Niceville's collection I find several males from Sumatra and I have two before

me from Borneo.

Aehopala adorea de Niceville.

Arhopala adorea de Niceville, Butt. Ind. vol. iii. p. 238. 11. 789, pi. frontispiece fig. 139, $ (1890).

Arrhopala adorea de Niceville and Martin, Butt. Sumatra, Journ. A. S. B. vol. lxiv. pt. 2, p. 465.

n. 391 (1895).

Hab. Sikkim ; Khasia Hills ; Tenasserim Valley ; Burma ; Singapore ; Sumatra

;

Malacca.

Expanse, d & 2 , 50-56 mm.
There appear to be two forms of this species, one distinctly violet in shade, the other

almost blue, and they have their respective females : beneath they are the same, but the

colour above is readily separable ; the blue form has rather broader outer margins than

he purpler one, and I believe has often been confused with " vihari Feld.," with which it

x2
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is very closely allied. It may be separated best by the underside pattern of the primaries,

the spots being decidedly less than in Felder's insect, which latter has also a different

transverse band beginning with quite a small spot on the costa, and the fifth and sixth

spot being much larger and shifted further inwards. The genitalia are similar to

those of dohertyi, but larger, with subtriangular clasps, and more slender penis which

has a long opening at the orifice.

Abhopala ph^enops Felder. (Plate I. fig. 27, d .)

Arhopala phcenops Felder, Reise Novara, Lep. vol. ii. p. 227. n. 251 (1865).

Hal. Luzon and Philippine Islands.

Expanse, 6 & $ , 36-39 mm.

This species is easily separable from adorea de Niceville, for it is very much smaller

in size and the transverse band of the underside is not dislocated, and it is altogether

more uniform in tone of colour. From sandakani mihi it may be recognised by its

much duller and darker upper surface and by the broader margins; beneath the colour

is darker, the pattern is slightly different and is also more uniform than is my species.

The figure will show at once the various points of difference. The genitalia are

similar to those of dohertyi in pattern, but with smaller clasps rounded at the lower

extremity but sharply angled at the upper extremity.

Arhopala sandakani Bethune-Baker.

Arhopala sandakani Bethune-Baker & Druce, Proc. Zool. Soc. Lond. 1896, p. 671, pi. xxxi. fig. 2, <J

.

Hal. Sandakan ; Java ; Silam ; Pulo Bai.

Expanse, <j 35-45, ? 42 mm.

This species is easily separated from the following by its smaller size, narrower margins,

brighter and bluer colour, and by the darker tone of the undersides. Since describing

this species, Mr. Cator has taken many in Pulo Bai and one in Silam, Borneo. The geni-

talia are very similar to those of phmwps, but the hooks are slightly curved upwards.

Arhopala quercoides (Kober). (Plate I. fig. 26, d .)

Amblypodia quercoides Rober, Iris, vol. i. p. 72, Taf. v. fig. 9 (1886).

Hal. Celebes.

Expanse, s & S , 37-42 mm.

This is a common insect in Celebes : in the male the violaceous colour has in certain

lights a brown shimmer over it ; it may be readily recognised from its near allies by its

very much greyer under surface and very distinctly marked pattern and the unusually

even transverse band. The genitalia have oval extremities to their clasps, but are

otherwise similar to those of phcenops.
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Arhopala drucei Bethune-Baker.

Arhopala drucei Bethune-Baker & Druce, P. Z. S. Lond. 1896, p. 661, pi. xxx. figs. 1 (J, 2 ?

.

Hab. Kina Balu, Borneo.

Expanse, d 55, 2 50 mm.
This is a very marked species and should be recognisable immediately ; I have only

seen a male and two females, all from Kina Balu, as mentioned in my original

description (I. c).

Arhopala apha de Niceville.

Arhopala apha de Niceville, Joum. Bombay Nat. Hist. Soc. vol. ix. p. 287. n. 21, pi. O. fig. 31, $
(1895).

Hab. Tenasserim ; Burma ; Lombok.

Expanse, a 48-58, 2 48 mm.
This species is a very close ally of adatha Hew., but its under surface is of a pinker

and richer brown, whilst the spots are very much darker than in Hewitson's species.

The upperside of apha is of a very much brighter and more shining blue and its outer

borders are rather broader : there should be no difficulty in separating these species.

I have recently received a pair of apha from Herr Fruhstorfer, taken in the Isle of

Lombok.

Arhopala adatha (Hewitson).

Amblypodia adatha Hewitson, Cat. Lye. B.M. pi. iv. figs. 29, 30, & 31, $ (1862) ; id. 111. Diurn.

Lep., LycEenidse, p. 8. n. 28 (1865) ; Butler, Trans. Linn. Soc. Lond., ser. 2, Zoology, vol. i.

p. 548. n. 4 (1877).

Narathura adatha Distant, Rhop. Malay, p. 265 (figures incorrect) (1885).

Arhopala adatha de Niceville, Butt. Ind. vol. iii. p. 247.

Hab. Amboina ; Malacca ; Singapore ; Celebes ; Philippine Islands (Mindanao

and Mindoro).

Expanse, d & 2 , 48-54 mm.

d Upperside : both wings dark, somewhat purplish blue, primaries with costa

narrowly and posterior margin less narrowly black, secondaries with costa very broadly

and posterior margin rather narrowly blackish ; lobe spot black, edged above with

whitish ; tail blackish, white-tipped. Underside : both wings rufous brown, with dark

spots palely encircled. Primaries with three increasing discal spots ; above the third is

a small spot on the costa and below it (the third) is another in the lower median angle,

the subdiscal area is darker ; submedian area quite pale up to the submarginal row

;

transverse band oblique, composed of six confluent spots, the first on the costa being the

smallest, the second, third, and fourth are continuous, fifth very slightly shifted inwards,
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sixth ending on the lower median nervule shifted slightly outwards, below this is a

detached or occasionally almost detached spot ; submarginal row obscure, but quite

perceptible : marginal row almost obsolete. Secondaries with four basal spots, the

fourth beyond the internal nervure, followed by three larger spots below each other

;

cell closed by a large subquaclrate spot, below which in the lower median angle is

another very narrow spot ; two large spots below each other from the costal nervure

to the subquadrate spot, the lower one of which also touches the transverse band, which

begins on the upper discoidal nervule and is composed of two curved confluent spots

edged laterally, followed below by the third spot shifted inwards, fourth shifted outwards,

fifth angular, shifted right inwards and completely confluent with the sixth long spot, so

that it appears as an angulated fascia with one side abnormally long ; submarginal row

obscure ; marginal sublunulated row likewise obscure ; lobe-spot black, followed by two

other black marginal spots, which are almost entirely obliterated by bronzy-green metallic

scales, which also edge the lobe-spot above, the metallic scales being margined above

with very pale greyish.

5 . Upperside : both wings dark purplish brown, with a very large patch of rather

brighter purplish blue occupying the cell, the submedian and three-fifths of the median

areas of the primaries, and in the secondaries just over the cell and about two-fifths of

the median area ; the blue of the primaries is invaded at the end of the cell by a wedge

of ground-colour. Underside precisely as in male.

There has been considerable confusion with this species, which was figured by Hewitson

as adatha in his Cat. Lycsenidse B.M. pi. iv. figs. 29-31, but in the text was sunk

under micale Boisduval, and in his 111. Diurn. Lep., Lye. p. 8, was raised to specific

rank again, but without any remark. His type labelled adatha from Amboina is quite

evidently that shown as figure 31, which is a very fairly accurate figure. Had it been

left thus the matter was perfectly simple, but unfortunately Mr. Distant refers to it in

his work Rhop. Malay, p. 265, tab. xxiii. figs. 1 6 , 2 ? , thus :
— " The figures here

given are those of a male and female specimen captured in Malacca by Captain Pinwill

and now contained in the British Museum ; these figures do not altogether correspond

to those given by Mr. Hewitson as representative of his species. I have, however,

carefully compared them with the type specimens of Hewitson, and find that they are

correct and faithful." In Hewitson's collection there is one specimen labelled adatha

:

this Mr. Distant, 1 doubt not, has called the type specimen ; I have done it likewise,

more especially as Hewitson's figure 31 is quite evidently drawn from it ; but how
Mr. Distant can consider his figures are " correct and faithful " to it, I cannot under-

stand—they have no resemblance whatever, either in form, colour, or markings, to

Hewitson's specimen labelled adatha ; they evidently depict an insect belonging to

quite a different section of this genus. But are figures 29 and 30 the same species as

31 ?—de Niceville considers them probably distinct (vide Butt. India, I. c). I feel

however, that I really cannot separate them. All the Amboina specimens have the
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transverse band of the primaries unbroken, and one specimen from Minahassa (Celebes)

has this band likewise unbroken, another has it slightly fractured at the fifth and sixth

spot, whilst several Philippine specimens have similar slight fractures, but one from

Mindoro has the band distinctly fractured and is exactly represented by figure 29 from

Singapore ; otherwise both in size and colour they are just the same and also as to the

width of the margin. Under these circumstances I do not see any advantage in

splitting the forms up, as, until we have very much more material there can be no

certainty of being correct in so doing.

The identity of adatha Hew. is, however, quite settled, and I feel myself that the

other is merely an aberration, perhaps a gradual setting up into a local form of the

same species.

There is nothing unusual about the genitalia.

Aehopala malatica, n. sp. (Plate II. fig. 2, 6 .)

Hah. Philippine Islands ; Java.

Expanse, <s & $ , 50-58 mm.

d . Upperside : both wings deep purplish blue, primaries with the costa rather

narrowly broAvn and outer margin rather wider and blackish, secondaries with the

costa broadly and the outer margin not very narrowly blackish. Tail long, black,

tipped with white, the nervule on each side of it being elongated so as to make a

slight tooth ; lobe well developed, with a black spot edged slightly above with

metallic blue. Underside : both wings ochreous brown, with dark spots palely

edged. Primaries with three small but increasing cell-spots ; below the third is

a large one in the lower median angle ; subdiscal area dark with a very faint paler

spot in the middle ; transverse band narrow, composed of six confluent spots, with

a very slight outwardly oblique inclination, the band being nearly straight, except that

the fourth spot is curved very slightly outwards and the fifth spot has its inner edge

shifted slightly inwards below the sixth spot ; in the pale submedian area is another

spot (divided into two in the type male, but not so in the female) shifted inwards
;

submarginal row distinct but indefinite. Secondaries with small spot at basal

extremity of costa ; four quite small basal spots, the third shifted well outwards,

followed by three larger spots below each other ; cell closed by a largish spot, below

which is another in the lower median angle ; shifted well out from the spot closing

the cell are two spots which usually form the upper two spots of the transverse band

between the costal and upper discoidal nervures, the two spots are isolated and con-

fluent, the second being the larger ; the transverse band beginning on the upper discoidal

nervule and shifted right out is composed of six spots, the first four almost confluent,

but with the second having in the type, but not always so, a slight outward shifting and

the third a very slight inward shifting, the fifth angular spot confluent with the long-

sixth spot is shifted right inwards ; submarginal row broad and fairly distinct ; lobe-
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spot large, velvety black, and a deep black spot beyond the tail, well covered, as is also

the space between the two spots, with bright pale bluish-metallic scales, which likewise

edge the lobe-spot above.

$ . Upperside : both wings violet-blue
;

primaries with very broad black costa and

outer margin, and yet broader apical area ; secondaries with very broad margins all

round. Underside like that of the male, except that the ground-colour is rather paler.

One specimen from Mindoro has the costa and outer margin of the primaries

decidedly narrower than in the type.

This species comes between adatha Hew. and silhetensis Hew. ; on the upperside it has

wider borders than the former but rather narrower than the latter. In general pattern

of the underside it is more like adatha, but has the spots nearly half the size and very-

much darker, thus forming a decided contrast with the ground-colours, and the

transverse band of the secondaries is quite different, this being caused by the isolation

of the upper two spots. The spots are also decidedly smaller than in silhetensis ; there

is also no spot on the costa of the primaries, and the transverse bands in both wings are

not dislocated as they are in that species. In the genitalia the clasps have conical

extremities.

Arhopala silhetensis (Hewitson).

Amblypodia silhetensis Hewitson, Cat. Lycsenidse B.M. p. 7. n. 31, pi. iv. figs. 27, 28, £ (1862).

Arhopala silhetensis de Niceville, Butt. Ind. vol. iii. p. 237. n. 788 (1890).

Arhopala arama de Niceville, Journ. Bombay Nat. Hist. Soc. vol. ix. p. 285. n. 20 (1895).

Hob. Sylhet ; Sikkim Dooars, Sikkim ; Burma (? Cochin China).

Expanse, d & $ , 49-54 mm.

d . Upperside : both wings deep purplish blue ;
primaries with the costa narrowly

and the posterior margin broader black ; secondaries with the costa very broadly and

the posterior margin less broadly, but increasing at the anal angle, black ; abdominal fold

very broadly brown ; lobe well developed ; tail blackish, tipped with white. Underside :

both wings dull brown, with darker spots bordered with blackish with an outer

encircling of white. Primaries with three increasing cell-spots ; above the third near

the costa is a small one, and below it (the third) another ; subdiscal area dark, with a

paler spot in the middle ; submedian area paler ; transverse band composed of seven

spots, the first four placed obliquely outwards and slightly curved, the second and

fourth being the largest, fifth and sixth spots shifted well inwards, but with an

outward inclination, the seventh elongated spot is also shifted inwards, submarginal row

distinct. Secondaries with a spot at the basal costal extremity, and the usual four

basal spots, the fourth shifted inwards, followed by three larger ones below each other

;

cell closed by a subquadrate spot, below which is a small one, and above which are two

confluent spots, the lower larger than that next the costa, these usually forming the
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first two spots of the transverse band, which band begins on the upper discoidal nervule,

composed of six spots, the second shifted outwards, the third well inwards, fourth

outwards, fifth angular spot right inwards, detached and touching the sixth long spot

which extends up to the internal nervure ; lobe largely developed ; lobe-spot black finely

edged above with metallic-blue scales, which extend slightly into the nervule interspace

beyond, above which is a broad dash of greyish scales ; submarginal row obscure.

$ . Paler, and the blue more violet in shade ; in the primaries the costa and posterior

margins are very broadly, and the apex yet more broadly, purplish black ; the secondaries

have exceedingly broad margins all round. Underside as in the male. In the Hewitson

collection is a female, labelled Cochin China, in which the blue is much brighter and

paler than usual.

A. silhetensis can be separated from malayica mihi by the pattern beneath ; the

spots are all larger, the transverse band of the primaries is distinctly fractured (whilst

in my species it is not), and the transverse band of the secondaries is different, the

third, fourth, fifth, and sixth spots being twice fractured, but being in malayica almost

confluent ; there is also a distinct black spot in the lower median nervule space in my
species, absent in Hewitson's, and his species has only a trace of a very sparse metallic

scaling, whereas mine has an abundance of bright blue metallic scales. From
nicevillei it is easily separable because of the violet colour of that speciess, and by the

pale greyish underside with the blackish spots standing out in strong contrast to my
species.

This little group of four species allied to adatha Hew. has been difficult to arrange

:

adatha Hew., malayica mihi, silhetensis Hew., and nicevillei mihi are all closely allied

yet quite distinct in the appearance of the underside; of malayica I have nine

specimens, and of nicevillei five, each constant in pattern : aphct de Niceville is close

also, but I think there is no doubt that they are distinct from each other.

A. arama of de Niceville falls as a synonym of this species. My friend Mr. de Nice-

ville had never seen this species, and from Hewitson's description he mistook the

insect. I have carefully compared his type of arama with Hewitson's insect, and find

that they agree absolutely.

Under the circumstances I have thought it well to describe these fully, more especially

as this last species is very rare and Hewitson's description is very inadequate.

Arhopala nicevillei, n. sp. (Plate II. fig. 3, 6 .)

Hah. Burma and Sikkim.

Expanse, 6 56, $ 48-56 mm.

6 Upperside : both wings violet-blue, slightly lustrous, in certain lights dull

violet ;
primaries with the costa and outer margins narrowly dark fuscous : secondaries

with the costa and abdominal margins broadly and the outer margin very narrowly

dark fuscous ; abdominal fold grey ; lobe highly developed, with a blackish spot

;
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tail long, dark fuscous, tipped with white, nervures on each side of this being slightly

elongated into a tooth-like projection. Underside : both wings greyish ochreous

brown, with very dark brown, almost blackish spots encircled with whitish. Primaries

with three increasing cell-spots ; above the third a small one near the costa, and below

it (the third) a large one in the lower median angle ; a very large subdiscal spot, with

a pale centre in it ; submedian area pale grey. Transverse band composed of seven

spots, highly dislocated between the fourth and fifth ; the second spot is large and

shifted outwards as to its outer margin only, third spot smaller with its outer margin

consequently inwards, fourth spot shifted somewhat outwards altogether, fifth spot

shifted right inwards, with its outer margin on the inner margin of the fourth spot,

sixth long spot shifted slightly outwards, seventh spot shifted inwards, but with an

outward inclination ; submarginal row distinct, but indefinite. Secondaries with a spot

at the basal costal extremity ; four basal spots, the lowest shifted inwards, followed by

three larger spots below each other ; cell closed by a large quadrate spot, below which

is another connecting it with the lowest of the three afore-mentioned ; above this cell-

spot, touching it, are two large spots above each other, extending up to the costa
;

these usually form the first two spots of the transverse band, but in this species they

form an inner fascia with the cell-spot, the small one below it, and the third spot of the

series of three. Transverse band beginning on the discoidai nervure, composed of four

spots and a large crook-shaped mark ; the second spot is shifted outwards, third

slightly inwards, fourth slightly outwards, the crook-shaped mark, composed of the

angular spot and long spot combined in one, shifted right inwards and extending

nearly up to the lowest of the basal spots. Submarginal row indefinite ; lobe-spot

deep black, with a slight black marginal spot in each of the next two nervure

interspaces, over which latter are superimposed greenish-metallic scales, which also

edge the lobe-spot above ; between these and the transverse band there is a slight

scattering of greenish-grey submetallic scales on a darker background.

2 . Upperside : both wings a little bluer than the male
; primaries with broad

costa, broader outer margin, and very broad black apical area .; cell closed by a black

dash : secondaries with very broad black margins all round. Underside : both wings

precisely as in the male.

This species, of which I have five specimens before me, is nearest silhetensis Hew.,

but may be readily distinguished by the paler violet-blue and the very narrow black

borders to the primaries ; beneath it is much paler and greyer, whilst the blackish

spots, all standing out most prominently, make it recognisable at a glance.

Arhopala nobilis (Felder). (Plate II. figs. 4 <S , 5 $ .)

Amblypodia nobilis Felder, Sitzb. Akad. Wiss. Wien, xl. p. 453 (1860).

Arhopala nobilis Felder, Reise Nov., Lep. vol. ii. p. 226. n. 249, tab. xxix. fig. 6 (1865).
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Amblypodia nobilis Hewitson, Cat. Lye. B.M. p. 7. n. 33 (1862) ; id. 111. Diurn. Lep., Lye. p. 8

(1865).

Amblypodia alee Ribbe, Iris, vol. ii. p. 256 (1889).

Arhopala alcestes Grose-Smith, Rhop. Exot. vol. iii. p. 9, pi. xxv. fig. 1.

Sab. Amboina ; Ceram.

Expanse, d 47, $ 49 mm.

6 . Upperside : both wings shining ultramarine-blue ;
primaries with a very narrow

black costa and narrow posterior margin. Secondaries with broad blackish costa,

narrow posterior margin, blackish-grey abdominal fold ; anal angle with a large black

spot ; tail black, white-tipped, a short black tail also at the end of the second median

nervule; lobe highly developed, black, edged above with brilliant cserulean. Under-

side : both wings warm brown, with dark velvety spots palely edged. Primaries with

three large and increasing spots, the second not edged on its costal side, and the third

edged laterally only ; anterior to the second and over the third are two small spots on

the costa ; beneath the second spot in the paler submedian area is a darker shading

forming a very indefinite spot : transverse band composed of six spots, a small costal

one confluent with the much larger second spot ; third and fourth larger still, shifted

well outwardly, confluent, with no outward pale edging, but diffused right into the

submavginal row, the upper of these two spots forms an interior obtuse angle with the

lower one ; fifth spot shifted right inwards, the sixth also slightly inwards and

terminating on the lower median nervule ; submarginal row distinct. Secondaries with

a small spot at the costal base; a large, irregular, basal spot, followed by two small

roundish ones, the lower one being shifted beyond the internal nervure ; these are

followed by three longish spots below each other ; cell closed by a subquadrate

spot, below which is a small, very dark spot in the lower median angle. Two large

confluent spots are just below the costa, which should form part of the transverse band,

but are quite disconnected from it ; the upper one touches the middle spot, and the

lower one touches the spot closing the cell. Transverse band begins on the upper

discoidal nervure with two confluent quadrate spots, followed by the third shifted well

inwards, the fourth outwards, fifth angular spot slightly inwards and confluent with the

sixth long spot ; submarginal row almost obsolete. Lobe-spot large, velvety black,

and more or less black in the marginal spaces between the three succeeding nervules,

over which is a considerable suffusion of greenish-metallic scales, which are edged above

by a black stripe up to the internal nervure ; over this again are more metallic-greenish

scales mixed with grey ones. Most of the spots on the secondaries have pale centres.

2 . Upperside : both wings bright azure-blue, with broad purplish-black costal and

posterior margins to the primaries, and broad margins all round in the secondaries.

Underside as in male.

This species is very close to alee Hew., but the blue of the upperside is much

brighter and of a different tone, and the underside markings are much less and are not

l2
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at all confluent as in Hewitson's insect. The shape of the wings is also different, the

apex of the primaries being sharper, the posterior margin straighter, whilst the

secondaries are more excavated towards the tails. Alce also has the black margins less

narrow than in this species. Herr Eibbe recorded alee from Ceram (Iris, I. c), but I

have the specimens before me, and they are nobilis. Alcestes Grose-Smith must sink

as a synonym of Felder's species; the underside pattern is quite similar, the only

difference being the whitish patch by the subcostal nervule of the secondaries, and as

there is sometimes a lightening of the scales there it can only be a pale aberration.

Aehopala alce (Hewitson). (Plate V. figs. 1 & 1 a.)

AmMypodia alce Hewitson, Cat. Lye. B.M. p. 5. n. 21, pi. iii. ? figs. 18, 19, <? 20 (1862) ; id.

111. Diurn. Lep., Lye. p. 4, fig. 9 (1865).

Arhopala athara Grose-Smith, Rhop. Exot. vol. iii. pp. 9, 10, pi. xxv. fig. 2.

Hob, Am; Halmaheira.

Expanse, d
1 50-51, $ 60 mm.

This is probably a local form of nobilis Feld., and both appear to be rare species.

It may be separated by its larger size, brighter blue colour, and below by the extremely

laro-e size of all the spots, which are much confluent, and at the base of the secondaries

are strongly so, and they thus form a very irregular, dark, basal blotch. I cannot find

any distinction between A. athara Grose-Smith and alce Hew. ; the position of the spots

mentioned by Mr. Grose-Smith is by no means constant in Hewitson's species, of

which I have before me a fair series, so that it would not be possible to separate

them on this character only. The clasps of the genitalia are peculiar, becoming-

attenuated at the extremities ; the hooks have a downward curve.

Aehopala aotnda Hewitson. (Plate III. figs. 19-21 ; Plate V. figs. 2 & 2 a.)

AmMypodia anunda Hewitson, 111. Diurn. Lep., Lye. p. 14 a. n. 73, pi. iii a. fig. 32.

Narathura anthelus Distant, Rhop. Malay, pi. xxiii. fig. 4, ? , and in parte p. 263.

AmMypodia anthelus var. saturatior Staudinger, Iris, vol. ii. p. 122.

Hab. Borneo ; Philippines (Mindoro, Mindanao, Palawan) ; Sumatra and Java.

Expanse, 6 45-52, ? 46-51 mm.

d . Upperside : both wings brilliant shining violet-blue ; the primaries with black

linear costa and posterior margin ; secondaries with broadish brown costa, linear black

posterior margin, and very pale grey abdominal fold. Tail black, white-tipped.

Underside : both wings pale greyish brown, with dark spots broadly edged with

whitish. Primaries with three large increasing spots, touching the second of which are

two or three somewhat confluent spots up to the costal nervure ; over the third is a

largish spot on the costa, and anterior to it is another just touching the transverse

band ; beneath the second and third are two spots separated by the lower median
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nervule, that in the grey pale submedian area being continued up to the base

;

transverse catenulated band composed of five spots from the third subcostal to the

lower median nervule, the second of which is shifted inwards, the third well outwards,

the fourth and fifth confluent well inwards, but with an outward inclination ; sub-

marginal row obscure ; around the uppermost spot of the transverse band, the interior

costal spot touching it, is a considerable greyish-white suffusion. Secondaries with a

spot on the costal base, followed by two more touching each other ; below the third are

three smaller basal spots, the lowest shifted on to the internal margin, then come three

larger spots below each other ; cell closed by a largish irregular spot, below which is

a smaller triangular one ; transverse band composed of eight spots, the upper two

being round and separated from the others by a pale suffusion, the lower of these two

is the smaller and shifted outwards ; the fourth spot is shifted outwards, the fifth

inwards, sixth outwards, seventh angular spot touching the eighth long one and

shifted inwards ; submarginal row obscure ; a black spot at anal angle and between the

second and lower median nervules, the space between and over which is filled with

bronzy-greenish metallic scales, edged above by a dark suffusion. In the secondaries

the spots near the costa are all very dark rich brown, the others quite pale ; there is

also more or less of a lilac suffusion in the basal half of both wings.

$ . Upperside : both wings violet, with very broad brown costal and posterior

margins to primaries and less broad borders to the secondaries. Underside as in male.

These descriptions appear to be of the commonest form of this species. Hewitson

described his male (from Borneo) as brilliant morpho-blue, but his labelled type is

violet-blue. I have specimens similar to this from Palawan, Mindoro, and Mindanao,

and in all these the ground-colour beneath is darker, but the markings are the same.

I have one female which might well answer to this male, as it is brilliant azure with

very broad blackish borders. I have also three females in very good condition which

are entirely brown, with no trace of blue whatever above. I am inclined to think that

the species is dimorphic, as I have both forms from various islands of the Philippines

(both forms from the same island), and I have also the violet-blue form from South-east

and North-west Borneo now lying before me. This shows that both the morpho-blue

and the violet-blue forms co-exist ; it would therefore be most interesting to investigate

the life-history of the species. The underside in both forms is precisely the same,

except that the more brilliant of the two is darker on the underside. It is fortunately

a well-marked species, so that there is no difficulty in recognising it. The figure given

by Distant (Shop. Malay. I. c.) as A. anthelus is without doubt anunda, and his text

evidently partially refers to this species, he having, I imagine, not differentiated the two

species. Dr. Staudinger has also described {vide Iris, I. c.) var. saturatior as a variety

of anthelus ; it is, however, a very bright and pale blue form of this species. The

genitalia are somewhat similar to alee Hew., though the clasps differ, and the hooks

are straight, whilst the penis is long, bent, and large at the orifice.
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Arhopala antharita Grose-Smith.

Arhopala antharita Grose-Smith, Novit. Zool. vol. i. p. 583 (1894) ; id. Rhop. Exot. part 44,

Lye. no. 8, pi. xv. figs. 9 & 10, ? (1898).

Hah. New Guinea \

Expanse, $ , 78 mm.

I admit this species with doubt. It is described from a single specimen, and has, as

Mr. Grose-Smith says, a very strong resemblance to anunda Hew., which species is

decidedly variable, even in its females, some of which are entirely brown on the upper-

side, as this species is. There being only one specimen extant, it is impossible to

say more than this at present.

Arhopala anthelus (Doubleday and Hewitson).

Amblypodia anthelus Doubleday and Hewitson, Gen. Diurn. Lep. vol. ii. p. 478. n. 5, pi. lxxiv.

fig. 6, S (1852) ; Hewitson, Cat. Lycjenidce B.M. p. 5. n. 22, pi. iii. figs. 23 & 24, $ (1862).

Satadra anthelus Moore, Journ. A. S. B. vol. iii. pt. 2, p. 38 (1884).

Narathura anthelus Distant, Rhop. Malay, p. 263. n. 3.

Arhopala anthelus de Niceville, Butt. Ind. vol. iii. p. 259. n. 818 (1890).

Hab. Moulmein ; Upper Tenasserim and % Mergui.

Expanse, i 65-66, ? 60-62 mm.

d . Upperside : both wings brilliant, lustrous, rather deep morpho-blue, deepening

slightly on the outer edges ;
primaries with a rather narrow brown costa and wider

black outer margin ; secondaries with broad black costa, narrow outer margin, and a

broadish patch of blackish at the anal angle. Lobe only moderately developed. Tail

stout, long, black, tipped with white, the nervule on each side of which is slightly

elongated so as to form a very short tooth. Underside : both wings very uniform, soft,

rather pale ochreous brown, with spots, some very dark, and some with only an inner

linear edging of dark brown, edged rather palely. Primaries with a heavy dark double

spot at base of cell ; a much larger treble confluent spot in the middle, the two upper

spots having paler central irrorations ; cell closed by a very large distinct spot, above

and below which is another one, the upper one having the greyish central scaling ; all

these spots are almost black ; subdiscal area very dark brown ; transverse band

composed of six spots, the upper four palish with a double edging, the inner dark, the

outer slightly paler than ground, the fifth and sixth almost black ; the second spot is

shifted well outwards, third very slightly inwards, fourth (a darker spot than the

previous ones) outwards but with an inward inclination, fifth spot large, shifted inwards,

sixth very large, with an outward inclination ; a trace of a submarginal very dark row.

Secondaries with a rather dark narrow costal stripe ; a blackish spot at the basal

extremity of the costa, with another blackish spot beside it ; four basal spots, the
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upper one largish, touching the second costal spot, the second and third very small and

dark, the fourth rather larger, paler, and shifted inwards, followed by three spots, the

upper one near the costa blackish, the second one in centre of cell, small, dark, with

paler central scaling and shifted well inwards, the third larger, paler, with a good deal

of paler scaling and shifted slightly outwards ; cell closed by a large pale spot with a

double edging, the inner one dark and outer one rather paler than the ground, below

which is a smaller similar spot in the lower median angle ; transverse band composed

of eight spots, the first large, roundish, and black, with a little central paler scaling,

second round, very small, dark, with paler centre, shifted outwards and quite isolated,

third quadrate, shifted outwards, fourth right out but not detached, fifth well inwards,

sixth well outwards, seventh angular, touching the long eighth spot, shifted well

inwards ; all these last six spots are pale, with the double edging of dark and light ;

a trace of the submarginal row ; lobe-spot blackish, small, and another small blackish

spot on the other side of the tail, slightly edged above with greenish-bronze metallic

scales, which also occupy sparingly the intermediate space.

2 . Upperside : both wings lustrous silvery blue ; primaries with a broad purplish-

brown costa and outer margin increasing rapidly towards the apex, and with a large

black cell-spot beyond the end of the upper part of the cell ; secondaries with a broad

brown costa, narrow outer margin increasing very rapidly from the second median

nervule to the anal angle, where it is very broad. Underside like that of the male.

There is generally in both sexes a light clouding, slightly mauvish, towards the end

of the costa in the primaries, and below the subcostal nervule in the secondaries.

This species is a very close ally of anunda Hew., and though the blue of the latter

sometimes approaches it in shade (the type, however, being quite purplish), it is never

so brilliant and morpho-like, and the black costa and outer margins are much

narrower, being almost linear usually. The patterns beneath are almost the same, but

the two species look quite distinct by the lack in anthelus of the white edging which

is so very conspicuous a feature in anunda ; the edging in the former is little paler

than the ground-colour, the spots are also smaller in the secondaries, and the transverse

band more irregular. Anunda is subject to considerable variation, both as to the tone

of blue and as to the underside, which sometimes is very dark indeed, and the pattern

is occasionally so enlarged as to become confluent over a large area of the wing,

Anthelus, on the other hand, appears to be exceedingly constant in coloration ; it is

a very local species, but I imagine not excessively rare in its localities. The shape of

the wings is likewise different, being somewhat excavated as to the outer margin of both

primaries and secondaries, whilst in anunda they are very full and rounded, and the

latter are decidedly more ample.
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Arhopala subfasciata (Moore).

Nilasera subfasciata Moore, Proc. Zool. Soc. Lond. 1883, p. 532, pi. xlix. fig. 2.

Arhopala subfasciata Doberty, Journ. A. S. B. vol. lviii. pt. 2, p. 418. n. 5 (1889) ; de Niceville,

Butt. Ind. vol. iii. p. 260. n. 820 (1890).

Ha b. Tavoy ; Tenasserim Valley ; Burma.

Expanse, d
1

44, ? 48-49 mm.
This is a very beautiful species and should be distinguishable at a glance. It is,

however, very close to ijauensis mihi, but is a much less robust insect, has a much
larger blue area, and is very decidedly paler beneath ; my species is more uniform in

tone, and there is only a trace of the very distinct white subcostal stripe so marked in

Moore's species.

Arhopala ijauensis Bethune-Baker. (Plate I. fig. 28, d .)

Arhopala ijauensis (recte ijauensis) Bethune-Baker, Ent. Mo. Mag. vol. xxxiii. p. 203 (1897).

Ilab. Perak (Gunong Ijau).

Expanse, 6 & 5 , 48-50 mm.
This fine species, in the Hon. Walter Rothschild's collection, is close to subfasciata

Moore, but decidedly larger ; the differences will be better gathered by reference to the

figure.

Arhopala auxesia (Hewitson). (Plate III. fig. 23.)

Amblypodia auxesia Hewitson, 111. Diurn. Lep., Lye. p. 5, pi. i. figs. 1 $ , 2 & 3 S (1865).

Hob. Sumatra ; New Guinea.

Expanse 48-51 mm.

This species is nearest auzea de Niceville, but the uppersicle colour is quite different

;

the distinctions are detailed in the description of that insect.

Arhopala fruhstorperi Rober.

Amblypodia frultstorferi Rober, Ent. Nacb. vol. xxiii. p. 6 (1897).

Hah. Java (Gede Mountain).

Expanse 43 mm.
This species is described from a single female ; unfortunately the description is

decidedly inadequate, but, so far as I can judge, not having seen the specimen, I

believe it to be most probably auxesia Hew.

Arhopala auzea de Niceville.

Arhopala auzea de Niceville, Journ. Bomb. Nat. Hist. Soc. vol. x. p. 169. n. 19, pi. S. figs. 29 g

,

30 ? (1896).

Hab. Java (Preanger).
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Expanse, d & $ , 64 mm.

This species is nearest auxesia Hew., but the colour of the male is quite different,

being somewhat silvery, shading into purplish at the borders, whereas auxesia Hew. is

slightly greenish and very metallic, with a white spot at the end of the cell, and very

broad black costa and outer margin in the primaries. This species is paler in the

female, with a dark spot closing the cell in the midst of a whitish patch, whereas

Hewitson's species is purplish, darker in its male, and has no spot at the end of the

cell. The underside pattern is likewise different, as described.

Arhopala anarte (Hewitson).

Amblypodia anarte Hewitson, Cat. Lycaenidae B.M. p. 5. n. 20, pi. iii. figs. 16 & 17, <$ (1862) ;

Druce, Proc. Zool. Soc. Lond. 1873, p. 353. n. 9 ; Dokerty, Jouru. A. S. B. vol. lviii. pt. 2,

p. 417 (1889).

Arhopala anarte de Niceville, Butt. Ind. vol. iii. p. 260. n. 819 (1890).

Hal. Myitta ; Burma ; Malacca (interior) ; Borneo ; Makassar.

Expanse, c? 61-69, $ 65-68 mm.

c? . Upperside : both wings brilliant pale morpho-blue, tinged with lilac
;
primaries

with very narrow brown costa and outer margins; secondaries with broad brown

costa and very narrow outer margins. Tail fine, long, tipped with white. Underside

:

both wings pale brown with a slight chestnut tinge, with darker spots palely encircled.

Primaries with three increasing cell-spots, the second and third very large indeed, the

second being the largest by its confluence with two spots over it extending up to

the costal nervure, and it is also joined to the third spot by an additional one

along the upper margin of the cell ; below the third spot is a large one in the

lower median angle, generally connected with the third by a small intermediate spot;

underneath the first and second, in the subdiscal area, is a very large spot half divided

on the upper part of the centre ; transverse band very unusual in form, divided into

two distinct portions, the upper part forming a broad arc of five increasing spots,

beginning over the third cell-spot and extending to the submarginal row ; the lower

part is composed of two large ovate spots below each other, shifted so far inwards as

nearly to touch the third cell-spot ; submarginal row very indefinite and indistinct.

Secondaries with a slight lilac suffusion in the upper half; at the extreme basal

extremity of the costa are one or two spots, with four large basal spots below each

other, second and fourth shifted inwards, followed by three larger spots below

each other ; cell closed by a very large irregular spot, below which is a small one in the

lower median angle ; transverse band composed of four pairs of spots, the second spot

shifted outwards, the second pair is shifted right outwards, the lower of which is the

further out, the third pair well inwards, fourth pair inwards again, composed of

the usual angular spot connected by a line or by a narrow neck with the long eighth

spot ; submarginal row fairly distinct, marginal row less so ; a black velvety spot at the

vol. xvn.

—
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anal lobe, which is slightly developed, preceded by two black spots, the middle one

being almost entirely covered with pale bluish-metallic scales, and the other two

broadly edged above in like manner; the submedian nervule is elongated, so as to

form a tooth making a second short inner tail.

2 . Upperside : both wings pale lustrous violet-blue, more violet in hue at the

outer edges ;
primaries with rather broad brown costa and broader brown outer

margin ; secondaries with broad brown costa and less broad brown outer margin,

decreasing towards the anal angle. Underside just like that of the male, but without

the lilac suffusion in the secondaries.

This is a very distinct species and may be at once recognised by its lustrous lilac-blue

above, and by its distinct markings below, especially its transverse band. Mr. Hewitson

confused this species with agnis Feld. (which latter he correctly figures on pi. i.

figs. 6 & 7 of 111. Diurn. Lep.) ; he, however, figures his own species fairly well in the

first instance in the Cat. B. M. pi. iii. figs. 16 & 17, but the transverse band of the

primaries is not quite accurate ; the spots should be separate, and the two lowest spots

forming the lower portion of the band are quite distinct and far separated from the

upper five ; this, I believe, arises from the figure not being large enough, so that the

markings are cramped to get them all in. There should, however, be no difficulty

whatever in recognising at a glance this lovely insect.

Arhopala achelous (Hewitson).

Ambhjpodia achelous Hewitson, Cat. Lye. B.M. p. 7. n. 30, pi. v. figs. 7, 8 $ (1862) ; Druce,

P. Z. S. Lond. 1873, p. 354. n. 13.

Narathura achelous Distant, Rhop. Malay, p. 271. n. 18, woodcut n. 82, <J (1885).

Arhopala achelous cle Niceville, Butt. Ind. vol. iii. p. 248 (1890); Druce, P. Z. S. Lond. 1895;

p. 590.

Hah. Singapore ; Borneo.

Expanse, 6 & 2 , 46 mm.

This species is very marked and should be recognised without difficulty, the spots

beneath are very dark and prominent and the pale purplish subcostal stripe is a

marked character.

Arhopala havilandi Bethune-Baker.

Arhopala havilandi Bethune-Baker & Druce, P. Z. S. Lond. 1896, p. 665., pi. xxx. figs. 8 <J, 9 ? .

Bab. Kina Balu ; Borneo.

Expanse, 6 & 2 ,
47-48 mm.

I ori°inally compared this species with aida de Niceville, but having more recently

seen a larger series of achelous Hewitson, I have no doubt the present is its proper

place : it may be easily separated by the deeper purplish blue of the upperside, and by

the quite uniform tone of the underside ; it entirely lacks the pale subcostal streak
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of the secondaries as well as the large dark spots which are so prominent in Hewitson's

species.

Aehopala agaba (Hewitson).

Amblypodia agaba Hewitson, Cat. Lycsenidae B.M. p. 8. n. 39, pi. iv. figs. 39 & 40, ? (1862).

Satadra agaba Moore, Journ. A. S. B. vol. liii. pt. 2, p. 38 (1884) ; Ehves and de Nice\dlle, Journ.

A. S. B. vol. Iv. pt. 2, p. 430. n. 104 (1886).

Arhopala agaba de Niceville, Butt. Ind. vol. iii. p. 244. n. 797 (1890) ; Doherty, Journ. A. S. B.

vol. lviii. pt. 2, p. 422. n. 20 (1889).

Hab. India; Mergui Archipelago ; Upper Tenasserim ; Tavoy.

Expanse, 6 & 2 , 44-47 mm.

S . Upperside : both wings bluish purple
;

primaries with the costa having a very

fine linear black line and a narrow black outer margin ; secondaries with a broad

blackish costa and narrow black outer margin ; abdominal fold grey ; tail long, black,

tipped with white. Underside : both wings brown tinged with purple, with a super-

imposed strong lilac gloss, with darker spots margined with very pale lilac. Primaries

with the lilac gloss confined to the costal half of the wing ; three increasing spots in

the cell, above the third spot a small one close to the costa, below it (the third spot) a

larger one; subdiscal area dark; transverse band oblique, outwardly almost straight,

but occasionally slightly bent at or below the fourth spot, the band being composed of

seven spots, not quite evenly placed, but in the main in a fairly straight direction

;

submarginal row distinct, submedian area pale yellowish grey. Secondaries with the

lilac gloss more or less all over, but strongest near the base and at the apex ; four basal

spots, the third shifted slightly outwards and the fourth well inwards, followed by

three larger spots below each other ; cell closed by a subquadrate spot, below which is

a small one connecting it with the lowest of the three just mentioned, the spot closing

the cell also touching the transverse band giving it a bifurcated appearance; transverse

band composed of eight spots, the first two below each other and large, the third

shifted well outwards, fourth further out, fifth slightly inwards, sixth outwards, seventh

angular spot well inwards, eighth long spot outwards but inclined upwards to

the internal nervure ; submarginal band distinct, largish, somewhat indefinite, a

black spot on the small anal lobe, beyond which a few greenish-metallic scales are

sprinkled.

$. Upperside: both wings bright ultramarine-blue, tinged with purple in certain

lights
;
primaries with costa broadly, outer margin more broadly, and apical area still

more broadly black ; secondaries with very broad margins all round, but decreasing

towards the anal angle. Underside like that of the male, but often with much less

of the lilac glossing.

This is probably a somewhat local species, though not rare in its own localities.

From havilandi it may be at once separated by its decidedly smaller size and its much

M2
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duller and purpler and non-lustrous blue, whilst below the pattern is quite different.

It is rare in European collections, and as the male has never been figured, I have

thought it well to do so now.

Akhopala selta (Hewitson).

AmVypodia selta Hewitson, 111. Diurn. Lep., Lye. p. 14. n. 92, pi. iiia. figs. 36 & 37 (1869).

Satadra selta Moore, J. A. S. B. vol. liii. pt. 2, p. 38 (1884).

Arhopala selta de Niceville, Butt. Ind. vol. iii. p. 245. n. 798 (1890). ^

JIab. Moulmein ; Mergui ; Tenasserim.

Expanse, <5 , 38 mm.

This species is not unlike a small specimen of agaba Hewitson, but it lacks the

strong purplish tint of the underside, which is replaced by a much more subdued pink,

and the pale lilac washing is totally absent ; in the secondaries also the transverse

band is quite disconnected from the upper two spots and is shifted well out from them

and the spot closing the cell. Agaba is also a decidedly larger insect and is more

purple and duller in tone, whilst the black margins are much narrower, especially in the

secondaries.

In de Niceville's collection are several specimens from Tenasserim, and one female

in which the blue is bright lustrous cobalt.*&*

Arhopala beookei:, n. sp. (Plate I. fig. 29, d .)

Hab. Pulo Laut ; Borneo.

Expanse, d , 40-44 mm.

6 . Upperside : both wings very deep iudigo-purple, nearly as dark as in bazalus

Hew. ;
primaries with a very fine black costa and the finest black linear outer margins ;

secondaries with broad brown costa and fine blackish outer margins ; tail fine, white-

tipped ; abdominal fold brownish grey. Underside : both wings dull brown with slightly

darker markings, faintly and palely encircled. Primaries with all the markings very

obscure, three small increasing cell-spots, below the third a smaller one in the lower

median angle ; transverse band composed of five spots, the first three outwardly

oblique, the fourth shifted inwards, below which is the fifth, shifted outwards ; sub-

marginal row indistinct ; submedian area paler. Secondaries with an indistinct spot

at the basal extremity of the costa, four basal spots below each other, the third shifted

outwards, followed by three larger spots below each other ; cell closed by a subquadrate

spot, below which is a small spot in the lower median angle ; transverse band composed

of eight spots, the second one much larger than the first and touching the spot

closing the cell, third shifted right outwards and detached, fourth outwards again but

with an inclination inwards, fifth inwards, sixth outwards, seventh angular spot right

inwards and detached, and practically confluent with the long eighth spot; submarginal

row rather indistinct, darker over the pale sky-blue metallic scaling at anal angle.
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I have before me one specimen from Pulo Laut in which the brown surface below is

quite lustrous and the markings of the primaries are much more distinct.

This species is nearest aroa Hew., but can be recognised immediately by the

exceptionally dark blue of the upper surface, in which it differs from all its near allies.

Arhopala sceva, n. sp.

Hah. Sumatra.

Expanse, 6 & S , 40 mm.

6 . Upperside : both wings purple of a reddish tint, in a side light having a

brownish shade ; primaries with a narrow brown costa and outer margin ; secondaries

with a broad brown costa and narrow outer margin ; the lower median nervule is

elongated into a distinct tooth, but apparently there is no tail. Underside : both

wings warm greyish brown with darker spots palely ench'cled. Primaries with three

increasing cell-spots ; below the second and third are two smaller ones divided by the

lower median nervule ; transverse band composed of six spots with a detached one

below the sixth in the submedian area ; first spot small and round, second, third, and

fourth each shifted beyond its predecessor and increasing in size, of a broadish oval

shape, fifth spot of same shape shifted inwards, sixth inclined slightly outwards, and

below this the seventh detached spot already referred to; submarginal row very

obscure. Secondaries with four basal spots, second and fourth shifted slightly

inwards, followed by three large spots below each other, of which the second and

third touch ; cell closed by a largish spot, below which is a very small one in the lower

median angle ; transverse band composed of eight spots, the second shifted well

outwards, third and fourth confluent, shifted well outwards again, fifth narrow, wedge-

shaped, shifted inwards, sixth outwards, seventh and eighth confluent and shifted

right inwards ; submarginal row less obscure than in the primaries ; anal spot deep

black, preceded by two others, more or less covered with metallic bluish or greenish

scales.

$ . Upperside : both wings violet ; primaries with broad brown costa, broader

outer margin, and yet broader apical area ; secondaries with very broad margins all

round. Underside as in male.

This species has a very distinct underside ; the spots are prominent and the transverse

bands have an unusual look difficult to describe, especially in the primaries, in which

the spots are of a broad flattened oval shape.

Arhopala aroa (Hewitson). (Plate V. figs. 3 & 3 a.)

Amblypodia aroa Hewitson, 111. Diurn. Lep., Lye. p. 13. n. 60, pi. ii. fig. 12, £ (1862) ; Butler,

Trans. Linn. Soc. Lond., aer, 2, Zool. vol. i. p. 548 (1877).

Narathura aroa Distant, Rhop. Malay, p. 266, pi. xxiii. fig. 17, J
1

(1885).

Arhopala aroa de Niceville, Butt. India, vol. iii. p. 244 (1890).
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Amhlypodia pryeri Butler, P. Z. S. Loud. 1892, p. 121.

Arhopala aroa and pryeri Druce, P. Z. S. Lond. 1895, p. 590.

Arhopala aroa de Niceville and Martin, J. A, S. B. vol. lxiv. pt. 2, p. 465. n. 394 (1895).

Hob. Sumatra; Malacca; Java; Burma; Penang; Singapore; Borneo; Batchian;

and New Guinea.

Expanse, <s & ? , 42-47 mm.
This species is easily separated from selta by the plain brown underside, also by its

larger size and narrow black margins above. It is an insect of very wide range and

varies somewhat in tone of colour both above and below, the blue sometimes being

quite blue and sometimes purplish ; the underside markings are very constant. It

comes Avithin de Niceville's Indian region ; I have specimens from Burma and from

Tenasserim. In Sumatra it is common, and I have it also from Java, Malacca,

Singapore, Batchian, Borneo, and New Guinea. The genitalia are of the ordinary

pattern, the hooks being slender, but the clasps robust, whilst the penis has a some-

what peculiarly shaped orifice, as will be seen from the figure (PI. V. fig. 3 a).

Arhopala elopura Druce. (Plate V. figs. 4 & 4 a.)

Arhopala elopura Druce, Ent. Mo. Mag. ser. 2, vol. v. p. 9 (1894) ; id. P. Z. S. Lond. 1895, p. 590,

et 1896, p. 670, pi. xxix. fig. 6.

Hal. Borneo.

Expanse, S & ? , 39-42 mm.

This is evidently one of the commonest species of the genus in Borneo. I have

specimens before me taken in every month from March to September inclusive. It

is nearest to aroa Hewitson, but may be recognised by its more purple colour above,

and easily by its pale underside, by the markings being no darker than the ground-

colour, and by the transverse band of the primaries being always dislocated at the

fourth spot. The genitalia are peculiar, the hooks being broadly spatulate, with an

ample hooded tegumen and heavy clasps ; the orifice of the penis has a peculiar

projecting upper lip, as shown in the figure.

Arhopala rafflesii de Niceville.

Narathura amphinuta Distant (nee Felder), Rhop. Malay, p. 267. n. 2, pi. xxi. figs. 9 $ , 10 <$

(1885).

Arhopala rafflesii de Niceville, Butt. India, vol. iii. p. 248. n. 803, pi. frontispiece fig. 136.

Arhopala pseudomuta de NiceVille and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 465 (1895).

Hob. Burma; Penang, Province Wellesley ; Singapore; Sumatra; Mergui.

Expanse, <s 43, $ 40-41 mm.

This species is nearest pseudomuta Staudinger, but can be recognised at once by its

much brighter, lighter, and bluer colour, and by the very decidedly broader borders of

the upperside, and beneath by the difference in the transverse bands of both wings
;

in the primaries the fourth spot is always shifted well out and dislocated (not so in



AMBLYPODIA GEOUP OP THE LYOENIDxE. 87

pseudomelia), whilst in the secondaries the whole band is different. In Staudinger s

species spots 1 and 2 are quite isolated, and 3, 4, and 5 form an even arc, whilst in

rafflesii 1 and 2 are confluent and almost quadrate, and 3 to 6 are nearly straight;

the latter is also a smaller insect. De Niceville and Martin (I. c.) sink this species

under pseudomuta Staudinger, but they are quite distinct.

Arhopala pseudomuta (Staudinger). (Plate I. fig. 30, 6 )

Amblypodia pseudomuta Staudinger, Iris, vol. ii. p. 125 (1889).

Arhopala pseudomuta Betliune-Baker and Druce, P. Z. S. Lond. 1896, p. 662.

Hob. Malacca ; Borneo.

Expanse, 8 46, $ 47 mm.

This species may be recognised from rafflesii de Niceville by its larger size and bluer

colour ; more detailed differences are given in the description of that insect.

Arhopala atosia (Hewitson). (Plate V. figs. 5 & 5 a.)

Amblypodia atosia Hewitson, 111. Diurn. Lep., Lye. p. 9. n. 37, pi. ii. figs. 8 & 9, $ (1863) ; Druce,

P. Z. S. Lond. 1873, p. 353. n. 4; Butler, Trans. Linn. Soc. Lond., ser. 2, Zool. vol. i. p. 5-18.

n. 5 (1877).

Narathura atosia Distant, Rhop. Malay, p. 265. n. 7, pi. xxiii. figs. 5 ? , 6 <$ (1885).

Arhopala atosia de Niceville, Butt. Ind. vol. iii. p. 241, frontispiece fig. 138, $ (1890) ; Druce,

P. Z. S. Lond. 1895, p. 589.

Arhopala atosia de Niceville, J. A. S. B. vol. lxiv. pt. 2, p. 465 (1895).

Amblypodia aricia Staudinger, Iris, vol. ii. p. 124, Taf. i. fig. 15 (1889).

Hab. Sumatra; Borneo; Malacca; Mergui ; Tenasserim Valley; Burma; Penang
;

Sapanaya ; Palawan.

Expanse, 6 & 2 , 39-45 mm.

d . Upperside : both wings violaceous blue, with a linear black costa and posterior

margin to primaries, and a large patch of differently arranged scales in the centre of

the wing, showing darkly through in certain lights, but not altering the colour of the

wing; a broad costa to secondaries and a linear black posterior margin ; abdominal

fold greyish; tail black, tipped with white. Underside: both wings greyish brown

with scarcely darker spots palely encircled. Primaries with three increasing discoidal

spots ; beneath the second and third are two spots in the submedian area and in the

lower median angle respectively ; above the third spot is often a small one near

the costa ; transverse band consisting of four confluent spots outwardly inclined, the

fourth shifted further out than the others, followed by two confluent spots shifted

right inwards ; submarginal row just traceable. Secondaries with four basal spots

inclined inwardly, but the third spot is projected outwards, followed by three rather

larger spots below each other ; cell closed by a subquadrate spot, below which is a

small one in the lower median angle ; transverse chain-band composed of two upper

spots touching each other, detached from rest of band, the third and fourth spots are

each shifted outwards, fifth inwards, its inner margin being far inwards, sixth very
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slightly outwards, the seventh angular spot well inwards and confluent with the long

eighth spot; submarginal row just traceable; a black spot at anal angle and between

the submedian and lower median nervules, over which are scattered thickly bright

metallic-blue scales which extend beyond the lower median nervule ; over these

metallic scales there is a dark edging, extending up to the internal nervure.

$ . Upperside : both wings pale violet ; primaries with broadish blackish costa to

near end of cell, where it increases suddenly into the exceedingly broad apical area

;

outer margin very broad ; secondaries with broad dark costa and decidedly less broad

outer margin.

I have before me three distinct forms of the female, viz. :—the type ; another form

from Penang, in which the colour is bright deep lustrous blue, not violet at all, with

quite typical males ; and a third form from Tenasserim, in which the colour is pale

lustrous silvery blue, but here many of the males are paler, bluer, somewhat silvery,

and more lustrous, approaching near to the colour of pastorella Doherty. The under-

side pattern of each is just the same, like the typical males. The species can only be

separated from epimuta by the presence of tails. The violet colour of the upper

surface distinguishes the males from any close allies, and also the pattern beneath,

especially the dislocated transverse band.

Staudinger's species aricia is identical with the pale silvery-blue form from Burma,

showing the darker patch of scales, but less distinctly. The genitalia also help to

separate this species from epimuta, the clasps being less broad at the base and rounder

at the extremities ; the hooks in both are broadish and inclined to be spatulate, not

tapering narrower as is often the case (see PI. V. fig. 5).

Akhofala epimuta Moore (nee Hewitson). (Plate II. fig. 9, 6 ; Plate V. figs. 6

& 6 a.)

Amblypodia epimuta Moore, Cat. Lep. E.I.C. p. 42 (1857).

Arhopala epimuta Druce, P. Z. S. Lond. 1895, p. 593.

Arhopala antimuta de Niceville, Butt. India, vol. iii. p. 277 (1890).

Arhopala antimuta de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 469 (1895).

Arhopala epimuta Druce, P. Z. S. 1895, p. 593.

Hah. Borneo Straits ; Perak ; Penang ; Mergui ; Tenasserim.

Expanse, 6 & $ , 44-46 mm.
The species is an exceedingly close ally of atosia Hew. ; in fact, almost the only

character by which they can be separated is that Hewitson's species has tails and this

has none. This is the insect that de Niceville identified as antimuta Feld., the type

of which I have carefully examined, and I find that davisonii de N. is the antimuta of

Felder. It will be observed that it has an exactly similar distribution as atosia Hew.

I have specimens before me from each of the same localities. The genitalia of this

species are referred to in the description of A. atosia Hew. ; in both the penis is
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peculiar, being strongly curved near the centre, whilst the orifice is somewhat trumpet-

shaped, but with a strongly projecting upper lip, which is best shown in the figure of

the previous species (PI. V. fig. 5 a).

Aehopala moolaiana (Moore). (Plate II. fig. 6, <3 .)

Narafhura moolaiana Moore, P. Z. S. Lond. 1878, p. 835.

Amblypodia epimuta Hewitson (nee Moore), Cat. Lycaenidae B.M. p. 11. n. 51, pi. vi. figs. 59 &

60, ? (1862).

Arhopala pastorella Doherty, J. A. S. B. vol. lviii. pt. 2, p. 418, pi. xxiii. fig. 12(1889) ; de NiceVille,

Butt. Ind. vol. iii. p. 274 (1890).

Arhopala moolaiana de Niceville, Butt. Ind. vol. iii. p. 274 (1890).

Arhopala agelastus de Niceville, Butt. Ind. vol. iii. p. 278 (1890).

Narathura agelastus Moore, Journ. Linn. Soc. Lond., Zool. vol. xxi. p. 44 (1886) ?

Hab. Burma ; India ; Tenasserim ; Mergui ; Penang ; Perak ; Bheeling.

Expanse, <s 47-52, $ 47-50 mm.

<5 . Upperside : both wings morpho-blue, shading towards the outer margins into

darker slightly purplish blue ; primaries with a narrow blackish costaand outer margin

;

secondaries with a not very broad brown costa and narrow outer margin. Underside :

both wings ochreous brown with darker spots palely encircled. Primaries with three

increasing cell-spots, first and second rather small, third subquadrate, below the two

last are two other spots separated by the lower median nervule ; transverse band

composed of six spots, the first four almost confluent and with an outward oblique

inclination, forming a very slight arc, the first spot on the costa quite small, fifth spot

shifted inwards, below which is the sixth ; submarginal row distinct ; marginal row

barely discernible ; submedian area pale ; subdiscal area with a purplish-brown tinge.

Secondaries with four small basal spots below each other ; second and fourth shifted

slightly inwards, followed by three large spots below each other, the middle one shifted

slightly inwards ; cell closed by a slightly reniform spot, below which is a small one in

the lower median angle ; transverse band composed of eight rather distinct spots, the

second shifted right out, just touching the outer edge of the first, third shifted right

outwards again, touching the fourth below it, fifth shifted well inwards, sixth outwards,

seventh angular spot right inwards, not disconnected, touching the iiTegular-shaped

eighth spot ; submarginal row distinct, marginal row less distinct, a blackish spot at

the anal angle preceded by two others which are almost hidden by the superimposed

pale greenish-metallic scales, the spot at the angle having a broadish upper edging of

these scales.

? . Upperside : both wings pale morpho-blue, darker at the edges ; primaries with

broad black costa, increasing towards the apex, and very broad outer margin; the black

apical area is extensive ; secondaries with a very broad blackish costa and narrow outer

margins. Underside as in male.

vol. xvii.

—

part i. No. 12.

—

August, 1903. n
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In a male specimen from Perak the blue has a violet tinge, but is almost as lustrous

as in the usual form.

De Niceville (I. c.) has referred to this species under the name agelastus Hew. In

his fine collection of this group, which he has so kindly lent me, is a large series of

this species, the females preponderating by two to one male, taken mainly in Burma

and Tenasserim, but there are specimens also from Mergui, Penang, and Bheeling. I

have no doubt, from the single example of Doherty's species pastorella before me, and

from his figure of it, that this is identical with moolaiana.

Aehopala amphimuta (Felder). (Plate II. fig. 7, <j •)

Amblypodia amphimuta Felder, Wien. ent. Monatsch. iv. p. 396 (1860).

Arhopala amphimuta Felder, Reise Novara, Lep. vol. ii. p. 232, tab. xxix. fig. 8 (1865).

Arrhopala amphimuta de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 469 (1895) ?

Arhopala amphimuta Druce, P. Z. S. 1895, p. 592.

Hah. Malacca.

Expanse, 3 , 50 mm.

d
1

. Upperside : both wings soft violet, with a brownish shade in side-lights

;

primaries with costa and outer margin very narrowly brown ; secondaries with broad

brown costa and very narrow outer margins. Underside clear ochreous brown with

slightly darker spots palely encircled. Primaries with three increasing cell-spots, below

the third a small one in the lower median angle ; transverse catenulated band composed

of six spots fractured below the fourth, the upper four have a slight outward inclination,

almost a curve, the first spot on the costa being very small, the fifth is shifted well

inwards, and the sixth slightly inwards also ; there is the least trace of a submarginal

row ; the submedian area is slightly paler than the ground-colour. Secondaries with

four basal spots below each other, the second and fourth shifted slightly inwards,

followed by three larger spots with a slight inward inclination ; cell closed by a subovate

spot, below which is a small one in the lower median angle ; transverse catenulated

band composed of eight spots in pairs, the first two quite separated and distinct, the

lower of which is shifted well outwards, the third and fourth confluent, shifted well

outwards, fifth and sixth confluent, shifted inwards, seventh angular spot confluent with

the eighth and shifted again inwards ; submarginal row distinct, marginal row less

distinct ; at the anal angle is a very large blackish spot extending into the next nervule

space and well covered with a bright pale blue metallic spot, of which there is a slight

trace in the second median nervule space.

This species can at once be separated from moolaiana Moore by the violet colour of

the upperside, which in Moore's insect is almost morpho-blue ; the underside is also

somewhat different as described. From inornata Feld., a still closer ally, it is more

difficult to separate ; it has, however, a much duller upper surface and is not so blue,

whilst beneath the pattern is much more distinct and both transverse bands are more
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dislocated. Both Mr. Butler and Mr. de Niceville are right in considering this species

distinct from hypomuta Hew. It is quite distinct. I have examined the type of each

most carefully and have no hesitation in saying that they are so distinct that probably

both Mr. Hewitson, and certainly Mr. Distant, wrongly identified Felder's species. I

am led to this conclusion from Mr. Distant's figures, which do not resemble the species

in either shape, colour, or pattern. It is quite different in shape from hypomuta, its

costa being very strongly arched and the wing very much broader in the primaries ; in

the secondaries the outline is more angular, hypomuta having the outer margin a very

even curve, it (amphimuta) is also half as large again and the underside pattern will be

seen, on reference to my figures, to be also different. Amphimuta appears to be an

exceedingly rare species, and as yet I have not seen a female of it.

Abhopala inornata (Felder). (Plate II. fig. 8, 6 -)

Amblypodia inornata Felder, Wien. ent. Monatsch. vol. iv. p. 396 (1860); Hewitson, Cat. Lycsenidae

B.M. p. 12 (1862).

Arhopala inornata Felder, Reise Novara, Lep. vol. ii. p. 234, pi. xxix. fig. 12, $ (1865).

Narathura inornata Distant, Rhop. Malay, p. 271, woodcut n. 81, <J (1885).

Hab. Malacca, interior ; Philippine Islands.

Expanse, d 49, 2 49-50 mm.

6 . Upperside : both wings rather bright violet-purple, with the linear brown costa

and outer margin in the primaries ; secondaries with a broadish brown costa and linear

outer margin. Underside : both wings greyish brown, with slightly darker markings

palely encircled. Primaries with all the pattern very obscure, with three increasing

cell-spots, below the second and third are two almost obsolete spots divided by the

lower median nervule ; transverse band composed of five spots, beginning below the

upper discoidal nervule, the first three confluent, with an outward inclination, the third

spot being angled on its interior edge and so made almost confluent with the fourth

and fifth, which are directly below each other and shifted slightly inwards ; submedian

area slightly paler than the ground-colour. Secondaries with pattern plainer than in

primaries, with four small cramped spots very near the base of wings, followed by three

decidedly larger ones below each other ; cell closed by a reniform spot, below which is

a small one in the lower median angle ; transverse band composed of eight spots, the

second being very much larger and directly below the first, the third and fourth

confluent, shifted right out on to the outer edge of the second, fifth and sixth confluent

with the fourth, but with their inner edges only shifted slightly inwards, seventh

angular spot shifted right inwards, disconnected, but confluent with the eighth long spot

;

submarginal row represented by a band of dark shading.

$ . Upperside : both wings pale violet, with a broad brown costa and outer margins

increasing towards the apex, which is largely brown in the primaries. In the

n 2
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secondaries the costa is broadly brown and the outer margin narrowly brown, increasing

slightly close to the anal angle. The underside is exactly like that of the male,

but rather paler and with the pattern rather plainer. This description is taken from

Eelder's types from the Malacca interior, which the Hon. Walter Eothschild has kindly

placed at my disposal.

The species is very distinct and easily recognisable. I have, however, a specimen

from Perak in which the blue is very much more extensive and is of a lustrous azure-

blue with a violet tinge ; the underside is of exactly the same tone and pattern. This

species is very near amphimuta Feld. ; it is, however, decidedly brighter and purpler,

and its dark margins are but linear, whilst on the underside the pattern is very obscure,

the transverse band of the primaries is not fractured, and the same band in the

secondaries is different, the four middle spots being practically confluent ; it has also

no dark spots or metallic scaling at all at the anal angle.

The species is evidently very rare ; I have only seen three specimens, viz. the types

from Malacca interior and a female from Perak.

Arhopala asia de Niceville.

Arhopala asia de Niceville, Journ. Bombay Nat. Hist. Soc. vol. vii. p. 333. n. 9, pi. H. fig. 16, £
(1892) ; id. Journ. A. S. B. vol. lxiv. pt. 2, p. 470. n. 426 (1895).

Hab. Quang, Malay Peninsula ; Sumatra, Borneo, and Malacca.

Expanse, 6 & ? , 48-50 mm.

I possess specimens of this species from Labuan, where Waterstradt obtained it in

the year 1893 (I believe). The late Dr. Staudinger's collection also has specimens

from Borneo. All these are somewhat bluer and darker than the type, though evidently

the same species. I notice also that de Niceville's Sumatra specimens are darker than

his type from the Malay Peninsula. It is not difficult to separate them from inornata

Feld., as its wings are broader and the secondaries decidedly more ample and the brown

margins rather wider. Beneath it is more easily separated, as the pattern is much plainer

and is very distinctly spotted, whereas in inornata the spots are much more confluent

;

this latter feature, of course, mainly refers to the transverse band.

It is, I imagine, not very rare where it occurs ; I have a fair series before me from

Borneo.

The genitalia are very similar to those of A. catori, but are decidedly larger.

Arhopala kurzi (Distant).

Narathura kurzi Distant, Rhop. Malay, p. 682. no. 12, pi. xxi. fig. 1, <J (1885).

Arhopala kurzi de Niceville, Butt. Ind. vol. iii. p. 278 (1890).

Hab. Malacca ; Penang.

Expanse, <s , 44 mm.
This is a smaller and slighter insect than asia of de Niceville, and the colour above



AMBLTPODIA GEOUP OF THE LYCENID^. 93

is decidedly different. On the underside the transverse band of the primaries will at

once separate it, and the same band in the secondaries is also very different. I have

only seen one specimen, kindly sent by de Niceville.

Akhopala agesilaus (Staudinger). (Plate II. fig. 10, <? ; Plate V. figs. 7 & 7 a.)

Amblypodia agesilaus Staudinger, Iris, vol. ii. p. 127, Taf. i. fig. 16 (non 17) (1889).

Arrhopala agesilaus de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 465 (1895).

Hab. Palawan ; Sumatra ; Mindanao ; Borneo ; Perak ; Malacca.

Expanse, s 44-45, $ 39-43 mm.

This species may be separated from asia de N. by its much smaller size, the very

broad borders to its wings, and by its bluer and paler upper surface. From kurzi

Distant it may be separated by the difference in colour and by the very broad borders

of the upperside, and beneath by the very different transverse band. It appears to be

widely spread throughout the Malay Islands. I have many specimens before me from

Palawan, and it also occurs in other islands of the Philippine group. I have examples

also from Nias, Borneo (where it is not uncommon), Perak, and Sumatra, where the

colour of the upperside is decidedly brighter blue.

Staudinger suggested that the name v-major might be given to a larger insect

which is paler beneath and also above ; but this specimen from Sumatra does not

belong to this species at all ; and though the Bornean specimens are decidedly

larger than those from most other localities, there is no other difference, and as it was

not described the name may be allowed to drop.

The genitalia are unusually small, the hooks have an upward inclination, and the

penis is straight, with a trumpet-shaped orifice, as is shown in figure 7 a, Plate V.

Akhopala catori, n. sp. (Plate II. fig. 11, s ; Plate V. figs. 8 & 8 a.)

Hab. Borneo ; Bilit ; Palawan.

Expanse, 6 44-46, ? 42-44 mm.

d
1

. Upperside : both wings dark purplish sublustrous blue, in a side light the tone

being very deep ; primaries with costa dark brown of medium width, outer margin very

broad, wider towards the apex ; secondaries with very wide margins all round. Under-

side : both wings warm ochreous brown (occasionally sub-olivaceous), with rather darker

spots palely encircled. Primaries with three rather small increasing cell-spots, below

the third an indistinct one ; transverse band composed of five spots (very occasionally

six by the addition of a small and very indistinct one just below the costa), the first (on

the third subcostal nervule), second, and third almost confluent, with an oblique out-

ward inclination, fourth and fifth shifted well inwards but having an oblique outward

inclination ; submarginal row obscure ; submedian area very slightly paler than the

ground. Secondaries with four very small basal spots, the third shifted outwards, a

rather larger spot in the centre of the cell, below which is a larger one ; cell closed by
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a subovate spot, below which is a very small indistinct one in the lower median angle

;

transverse band composed of eight spots, the first and second isolated, second shifted

outwards, third and fourth shifted right outwards, fifth narrow inwards, sixth outwards,

seventh right inwards and confluent with a long eighth spot ; submarginal row fairly

distinct, edged inwardly with a light border ; a black spot at the anal angle preceded

by a blackish patch almost entirely covered with bright azure-blue metallic scaling

which edges the anal spot broadly above.

2 • Upperside : both wings paler violet-blue ; primaries with broad brown costa and

very broad outer margin, each increasing towards the apex ; secondaries with very

broad brown margins all round. Underside just like that of the male, but rather paler.

This species is near agesilaus Stdr., but has rather broader borders above, whilst

beneath it is at once recognizable from any of its near allies by the complete absence

of any spot just below the costa between the upper basal and the first spot of the

transverse band of the secondaries. This is quite a remarkable character. The spots

are all smaller and more obscure.

I have sixteen specimens before me from Borneo and Bilit (a small island off the

mainland), and one from Palawan. I dedicate the species to Mr. Cator, who has

brought home a good many examples of the genus and has kindly placed them at my

disposal. I received it, however, in single specimens from other entomologists, but

Mr. Cator brought the majority.

The genitalia have an ample hooded tegumen with moderately strong hooks that

are inclined downwards, the clasps are conical at their extremities ; the penis of

moderate length, but not quite straight, as shown in figures 8 &' 8 a of Plate V.

Akhopala similis Druce.

Arhopala similis Druce, Proc. Zool. Soc. Lond. 1895, p. 592.

Arhopala anila de Niceville, J. A. S. B. vol. lxiv. pt. 2, p. 469 (1895).

Arrhopala anila de Niceville, Journ. Bomb. Nat. Hist. Soc. vol. x. p. 6 (1896).

Hab. Sandakan ; Sumatra ; Salangor.

Expanse, <s 42-43, ? 44-45 mm.

6 . Upperside : both wings bright blue with a violet tinge ; primaries with a broad

blackish costa and posterior margin, each ofwhich increases rapidly towards the apex, so

that the apical area is as wide as in the female of most species of the group ; secondaries

with broad margins all round, the costa being broadest. Underside as in agesias

Hewitson, except that there is no transverse band at all in the primaries.

2 . Just like the male, except that the blue of the upperside is less violet in tinge.

There is no difference in the extent of blue in males and females. The species is very

close to agesias, but may be recognised by the absence of the transverse band in the

primaries. Dr. Martin obtained it in fair numbers in Sumatra.
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Aehopala agesias (Hewitson). (Plate III. fig. 27 ; Plate V. figs. 9 & 9 a.)

Amblypodia agesias Hewitson, Cat. Lye. B.M. p. 2. n. 49, pi. vi. figs. 55 & 56 (1862).

Amblypodia ovomaculata id. 111. Diurn. Lep., Suppl. p. 22. no. 103, pi. suppl. viii. figs. 66 & 67

(1878).

Arhopala agesias de Niceville, Butt. Ind. vol. iii. p. 273 ; Druce, Proc. Zool. Soc. Lond. 1895, p. 592.

Arrhopala agesias de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 469 (1895).

Hab. Borneo ; Malacca ; Sumatra ; Pulo Laut.

Expanse, d & $ , 39-43 mm.
This species is subject to considerable variation as to the size and colour of the spots

beneath ; in Hewitson's type these are small and dull, whilst in others they are very

large and very dark, and the metallic scaling is often much extended towards the costa

and differs in colour. I have a specimen from Kina Balu before me in which the

colour is brilliant golden bronze, others are bright blue or green ; the blue is also

subject to variation, some being quite violet, others much bluer, whilst in the Kina Balu

specimen the blue is brilliant azure. Hewitson describes a female in which the trans-

verse band is absent ; this has been named similis by Druce and anila by de Niceville.

The male of this species appears to have been mistaken for the female, as both sexes

are precisely the same. I have mounted the clasping-organs of one male, and have

before me other specimens which I believe to be of the same sex. As I have specimens

from Sumatra, Borneo, and Pulo Laut (a small island off New Guinea), it is not

improbable that it may be more widely distributed over these islands than is yet

recorded.

The genitalia are peculiar ; the tegumen small with extremely broad clasps, the clasps

are long, with a waved outline, and the penis is bent a quarter from the orifice (see

figs. 9 & 9 a, Plate V.).

A. ovomaculata I cannot regard as anything but a very handsome, darkly and very

largely marked form of this species ; the pattern is exactly the same, there being no

difference whatever above or below, except that all the spots are very greatly exaggerated

in the secondaries, as also is the metallic anal scaling. I have figured this form on

Plate III. fig. 27.

Arhopala hesba (Hewitson). (Plate III. fig. 28, <s .)

Amblypodia hesba Hewitson, 111. Diurn. Lep., Lye. p. 142, pi. iii b. fig. 47 (1865)

Hal. Philippine Islands.

Expanse, 6 & ? , 39-40 mm.

A very distinct and easily recognisable species ; the brilliant morpho-blue of the

upperside and the decided set pattern and warm chestnut-brown of the underside °ive

it quite a marked individuality of its own. It has hitherto been recorded from the

Philippine Islands only.
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Aehopala davaona Semper. (Plate II. fig. 12, a .)

Arhopala davaona Semper, Schmett. Philip. Ins. Band v. p. 204.

Hob. Mindanao.

Expanse, c? & $ , 37 mm.

d . Upperside : both wings exceedingly deep purplish indigo-blue, with a dead lustre

in certain lights ; in a side light the blue is scarcely visible at all : primaries with the

brown costa not very broad, but the nervules appearing in the blue as brown lines

;

outer margins very broad brown, the blue being rather sharply defined on its outer

edge : secondaries with the brown costa extending nearly to the cell, and the outer

margins exceedingly broad, especially at the apex and the anal angle. Underside

:

both wings slightly rufous brown, with scarcely darker markings palely margined.

Primaries with an indistinct spot in the middle of the cell and one at the end, below

which is a very indistinct one in the lower median angle ; transverse band almost

straight, but with an outward inclination, composed of six small confluent spots of

about equal width; occasionally there is a very slight bend at the fourth spot ; sub-

marginal row fairly distinct ; marginal row almost obsolete. Secondaries with four

small basal spots below each other, the third shifted outwards, followed by four

rather large spots below each other, the fourth being really the eighth spot of the

transverse band ; cell closed by a quadrate spot, below which is a small one in the lower

median angle ; transverse band consisting of seven spots, the second the largest directly

below the first, but with its outer edge shifted outwards and touching both the spot

closing the cell and the third spot of the band, which last is shifted right out on to

its outer margin, fourth spot shifted outwards again, fifth spot slightly inwards, sixth

slightly outwards, seventh spot very slightly angled, shifted inwards ; submarginal row

distinct, marginal row less so.

2 . Upperside : both wings mauvish brown ; primaries with a small violet patch

occupying the cell, the subdiscal area, and a very little of the submedian area

;

secondaries with the cell only occupied by some subdued indistinct violet scaling.

Underside as in the male.

This species may be at once distinguished from catori mihi by its much smaller size,

the very exceptionally deep purplish blue, with yet broader borders, and by its straight

transverse band on the underside of the primaries. From avatha de Niceville the

exceptionally deep and dark colour of the upperside will at once separate it, as well as

the more distinct markings of the under surface.

Arhopala avatha de Niceville.

Arrhopala avatha de Niceville, Journ. Bomb. Nat. Hist. Soc. vol. x. p. 174. n. 23, pi. T. fig. 34, J
1

(1896) ; de Niceville and Martin, Journ. A. S. B. vol. lxiv. pt. 2, p. 469. n. 425 (1895).

Bab. Sumatra.

Expanse, «? , 32-36 mm.
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This species is very close to moorei raihi, but may be easily separated by the darker and

more purplish colour and rather broader borders of the upperside, whilst beneath the

transverse band differs, and in the secondaries the submarginal row is a very pronounced

feature which is quite wanting in moorei ; it is also more " spotted " than my species.

From davaona Semp. it can be distinguished by the purple being less dark, its borders

less wide, its size smaller, whilst beneath the transverse band of the primaries is

recurved, this in davaona being nearly straight.

Arhopala moorei Bethune-Baker. (Plate V. figs. 10 & 10 a.)

Arhopala moorei Bethune-Baker and Druce, P. Z. S. 1896, p. 669, pi. xxxi. fig. 1, £

.

Hab. Borneo ; Malacca ; Sumatra.

Expanse, 6 & S , 38-41 mm.

Further material shows me that this species will not come next to metamuta, as I

had originally placed it. In de Niceville's collection there is a very large series from

Sumatra, where it is evidently a common insect ; it can easily be separated from

avatha de Niceville as already mentioned. The genitalia are peculiar, the hooks are

strongly curved downwards at the base, the clasps are broadish, particularly at the base,

strongly excised in the centre of the upper margin ; the penis is straight for the basal

two-thirds, after which it is bent to a sharp upward curve.

Arhopala waterstradti Bethune-Baker.

Arhopala waterstradti Bethune-Baker and Druce, P. Z. S. 1896, p. 668, pi. xxx. figs. 10 (J, 11 ? .

Hab. Borneo.

Expanse, 6 42, $ 40 mm.

This species may be separated from moorei Bethune-Baker by its decidedly larger

size, very much brighter and bluer colour, and narrower margins on the upperside of

the male. In the female the colour is brighter and more silvery than in the male,

whilst in moorei it is darker and more violet.

I have only seen the pair sent me by Dr. Staudinger, in whose museum the types

remain.

Arhopala gunongensis Bethune-Baker. (Plate II. fig. 13, 6 .)

Arhopala gunongensis Bethune-Baker, Ent. Mo. Mag. vol. xxxiii. p. 205 (1897).

Hab. Perak (Gunong Ijau).

Expanse, d 36, 2 30 mm.

This species is an obscure little insect, and is known to me only by the two types in

Mr. Rothschild's collection.

vol. xvn.

—

part i. No. 13.

—

August, 1903. o
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Arhopala dbva Bethune-Baker. (Plate V. figs. 11, 11 a.)

Arhopala deva Bethune-Baker and Druce, P. Z. S. 1896, p. 669, pi. xxxi. fig. 3.

Hab. N. Borneo.

Expanse, 3 & 2 , 40 mm.

Mr. Cator brought home a considerable series from Borneo, in which the females

predominated largely. I am inclined to think that it replaces antimuta Feld. in North

Borneo.

The genitalia are very unusual ; the tegumen is very ample, hooded, and excavated

in the centre, the hooks are stout with a slight downward curve, the tips very slightly

spatulate ; the clasps are large, excavated in the centre of the upper margin and also

the outer margin, so as to make the upper extremity pointed ; the inner portion of the

clasps near the outer margin is studded with short spikes ; the penis is long, irregular,

with a globular orifice, the lower lip of which protrudes.

Arhopala antijiuta Felder.

Arhopala antimuta Felder, Reise Novara, Lep. vol. ii. p. 233. n. 26 (1865).

Ambhjpodia antimuta (?) Butler, Trans. Liun. Soc. Lond., ser. 2, Zool. vol. i. p. 548. u. 8 (1877).

Nee Narathura antimuta Distant, Rhop. Malay, p. 266, pi. xxiii. fig. 11, $ (1885).

Arhopala antimuta de Niceville, Butt. Ind. vol. iii. p. 277 (1890).

Arhopala davisonii de Niceville, Butt. Ind. vol. iii. p. 280, frontispiece fig. 135, S (1890).

Arhopala antimuta Druce, Proc. Zool. Soc. Lond. 1895, p. 593.

Arrhopala davisonii de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 469 (1895).

Nee Arhopala antimuta, iid. loc. cit.

Hab. Malacca ; Singapore Straits ; Perak ; Burma ; Tenasserim ; Borneo ; Mergui.

Expanse, d & ? , 38-40 mm.

I have carefully compared the Felderian type with all de Niceville's specimens of

davisonii de Niceville, and find that they are identical. From deva mihi it may be

separated by its darker and bluer colour (deva is bright purplish), and the shape of the

wings is different, being narrower, the apex sharper and outer margins less rounded

than in my species ; beneath the transverse bands are different, and my species is very

spotted, the transverse bands being composed of distinct spots. From hyjpomuta Hew.

it differs in like manner as to colour ; hypomuta is bright purplish blue, with exces-

sively fine linear margins ; beneath Hewitson's species is also very much more spotted

in pattern, and particularly so in the transverse bands.

Antimuta is apparently one of the commonest species in Sumatra, and Mr. Doherty

considers it one of the most ubiquitous insects in the Malayan regions, and he says it

is abundant in Borneo ; I am, however, inclined to doubt this latter statement. I have

not seen a dozen specimens from that locality, and Mr. Cator, who evidently collected

somewhat assiduously there, did not bring home from British North Borneo a single

example ; he, however, took a number of deva mihi, and I expect this is the species to
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which Mr. Doherty refers. The figure given by Mr. Distant, in his work ' Rhopalocera

Malayana ' (I. c), has nothing whatever to do with this species, and is quite distinct

from it. The genitalia have scirnitar-shaped hooks on the tegumen, the clasps are

very narrow, with the extremity bluntly pointed ; the penis is very small.

Arhopala beahma Bethune-Baker. (Plate II. fig. 14, d .)

Arhopala brahma Bethune-Baker, Ent. Mo. Mag. vol. xxxiii. p. 203 (1897).

Eab. Perak.

Expanse, 6 42, 2 45 mm.

This species can be recognised from hypomuta Hew. by its larger size and purpler

colour, also by the obsoletion of the under-surface pattern, and by the lack of metallic

scales at the anal angle below.

Arhopala hypomuta (Hewitson). (Plate II. fig. 15, d .)

Amblypodia hypomuta Hewitson, Cat. Lye. B.M. p. 11, pi. vi. figs. 63 & 64, <$ (1862) ; id. 111. Diura.

Lep., Lye. p. 12, pi. ii. fig. 13 (1863) ; Druce, P. Z. S. Lond. 1873, p. 354; Butler, Trans.

Linn. Soc. Lond., ser. 2, Zool. vol. i. p. 549 (1877).

Arhopala hypomuta de Niceville, Butt. Ind. vol. iii. p. 276 (1890).

Hab. India ; Borneo ; Penang ; Malacca.

Expanse, 6 & £ , about 42 mm.

6 . Upperside : both wings bright blue, with very fine linear black margins, the

costa of the secondaries being broadish black, the abdominal fold greyish. Underside :

both wings warm ochreous brown, with darker spots palely encircled. Primaries with

three increasing oval cell-spots, and a spot below the third in the lower median

angle ; below the second is a trace of some darker shading ; transverse band composed

of six spots, the first very small on the costa, second and third shifted very slightly

inwards, fourth well out, fifth and sixth inwards, but inclined obliquely outwards

(Hewitson being thus right in saying " the last spot of this fascia projects outwardly ")

;

submarginal row fairly distinct, submedian area slightly paler. Secondaries with four

basal spots below each other, followed by three larger ones ; cell closed by a subquadrate

spot, below which is a small one in the lower median angle, and above it a small

round one shifted inwards ; transverse band composed of eight spots, the second

placed obliquely and shifted right outwards, third shifted also well outwards, fourth

out again, fifth inwards, sixth outwards, seventh angular, confluent with the eighth

long spot shifted right inwards ; this band is distinctly spotted, though the spots are

not completely encircled with a pale edging ; submarginal band distinct, marginal band

obscure ; a black spot at the anal angle edged above by brilliant pale blue metallic

scales, which also cover the two black spots preceding it.

o2
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$ Upperside bright violet-blue, the primaries with a broadish purplish-brown

costa and very broad outer margins, the apical area being broader still ; secondaries

with very broad costa, the outer margin being narrow, but increasing towards the anal

angle ; the median and the discoidal nervules are blackish. Underside as in the male.

This species has rarely, if ever, been rightly identified with Hewitson's type and

figures. In his collection are two males labelled hypomuta, one of which agrees

absolutely with the figure (pi. ii. fig. 13) in the ' 111. Diurn. Lepidoptera,' and very

closely with the previous figures (pi. vi. figs. 63 & 64) given in the ' Catalogue Lycsenidee

B.M.' ; but the other specimen is quite different : there is no difficulty whatever, there-

fore, in settling which is the type, and I have taken my description of the male from

the first type, whilst the female described is from Singapore.

There is, however, another specimen under this name in the Hewitson cabinet,

which is labelled Hypomuta amphimuta, and this no doubt has caused the confusion,

more especially as the labelled female specimen belongs to this male ; both are,

however, absolutely distinct from Hewitson's species, but they agree fairly well with

Felder's figures of amphimuta, and as he probably knew Felder's insect, we may

correctly assume, I think, that they are that species. The figures given by Distant in

his ' Ehopalocera Malayana ' are probably taken from these two specimens, only his

artist has thought it well to add tails to both sexes, which tney do not possess ; were it

not for this they would fairly well represent these insects. I have been very careful

with the figures here given, and there should be no difficulty in future in recognising

the species.

Arhopala metamuta (Hewitson). (Plate V. figs. 12 & 12 a.)

Arnblypodia metamuta Hewitson, 111. Diurn. Lep., Lye. p. 13. n. 59, pi. ii. figs. 14 & 15, $ (1863) ;

Butler, Trans. Linn. Soc. Lond., ser. 2, Zool. vol. i. p. 548. n. 10 (1877).

Narathura metamuta Distant, Rhop. Malay, p. 267. n. 10, pi. xxiii. fig. 19, <J (nee fig. 18 $

,

var. ?) (1885) ; Moore, Journ. Linn. Soc. Lond., Zool. vol. xxi. p. 44 (1886).

Arhopala metamuta de Niceville, Butt. Ind. vol. iii. p. 275 (1890).

Arrhopala metamuta de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 469.

Hab. Sumatra ; Malacca ; Mergui ; Tenasserim ; Penang ; Burma.

Expanse, s & $ ,
36-42 mm.

This species is recognisable at once by the different blue of the two wings, the

primaries being dark purplish blue, while the secondaries are lustrous azure. The

genitalia are specialised, with ample tegumen and very strong short scimitar-shaped

hooks ; the clasps have bilobed extremities, the outer lobe having a somewhat pointed

tongue-shaped tip, and the inner lobe being spatulate, the incision being marked and

moderately deep ; the penis is of medium size, with a globose orifice, the lower lip of

which protrudes.
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Arhopala muta (Hewitson). (Plate V. figs. 13 & 13 a.)

Amblypodia muta Hewitson, Cat. Lycjenidse B.M. p. 11. n. 50, pi. vi. figs. 57 & 58, $ (1862) ;

id. 111. Diurn. Lep., Lye. p. 12 (1865).

Rob. Java.

Expanse, d 31-37, 2 31 mm.
The genitalia have the hooks strongly curved downwards, with the attachment on

the inside of the tegumen ; the clasps are very broad at the base and at a third along

the upper margin are highly excavated, the rest of the clasp being very considerably

narrower.

This is a species that is recognisable at a glance.

Arhopala alaconia (Hewitson).

Amblypodia alaconia Hewitson, 111. Diurn. Lep., Lye. p. 14, pi. iii. figs. 52 & 53 (1865).

Arhopala alaconia "Druce, Proc. Zool. Soc. Lond. 1895, p. 593.

Hah. Borneo.

Expanse, d & 2 , 42-44 mm.

6 . Upperside : both wings dull violet, with unusually broad blackish borders all

round both wings. Underside : both wings dark and olivaceous brown, with darker

spots edged with cream-colour. Primaries with three increasing cell-spots ; below the

second and third are two others divided by the lower median nervule ; transverse

band composed of six spots, the first much compressed, third to sixth almost confluent,

shifted outwards, and having a slight oblique outward tendency ; the submarginal row

distinct to the lower median nervule, a patch of creamy scaling between the upper

three spots of the transverse band and the apex. Secondaries with spot at the basal

extremity of the costa and four basal spots, the second and fourth shifted inwards,

followed by four large ones below each other, the first and fourth of which touch the

previous row ; cell closed by an irregular spot ; transverse band composed of eight spots,

the first two excessively large, confluent, and irregular, third and fourth shifted outwards,

fifth smaller inwards, sixth outwards, seventh subangular, confluent with the small eighth

;

submarginal row distinct sublunular, with the second to fourth marks very dark; a

very small metallic-blue spot near the anal angle and a dark spot at the angle.

The male and female of this species are precisely like each other. Oberthuri Stgr.

is its nearest ally, but it may at once be separated by the difference in colour of the

upperside, and the underside of the secondaries is much more uniform than is

Stan dinger's insect.

Arhopala oberthuri (Staudinger). (Plate II. fig. 16, d .)

Amblypodia oberthuri Staudinger, Iris, vol. ii. p. 132, pi. ii. fig. 4 (1889).

Hah. Palawan ; Burma ; Upper Tenasserim.

Expanse, d 37-38, $ 40 mm.
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I have before me, from the collection of Mr. de Niceville, three specimens of this

species from Tounghas (Central Burma), and one from the Dannat Range, Upper

Tenasserim ; they differ somewhat in that they are much greyer in the colour of the

underside, and are also slightly smaller, but otherwise there is no difference whatever.

From alesia Felder it differs in that it lacks a tail, and that its colour above is violet-

blue, not pale azure as in Felder's insect, whilst beneath it is much more uniform in

general tone.

Arhopala alesia Felder.

Arhopala alesia Felder, Eeise Novara, Lep. p. 235. n. 263, tab. xxix. fig. 18 (1864).

Nilasera wimberleyi de Niceville, Proc. Zool. Soc. Lond. 1887, p. 462, pi. xl. fig. 4, ? .

Arhopala wimberleyi de Niceville, Butt. Ind. vol. iii. p. 258 (1890).

Hah. Philippine Islands ; South Andaman Isles.

Expanse, d & 2 , 38 mm.

This species has a more variegated appearance beneath than oberthuri Stgr., the

dark spots being darker, and the ground-colour not quite so dark, whilst the pale

edging to the spots is much more marked than in Staudinger's insect, and it has also a

good many pale scales scattered more or less over its surface. De Niceville's loimberleyi

falls as a synonym to this.

Akhopala ocrida Hewitson.

Arhopala ocrida Hewitson, 111. Diuru. Lep., Lycaenidte, p. 146, pi. iii a. figs. 38 & 39 (1865).

Hab. Philippines.

Expanse, 6 & 2 , 39-42 mm.

On the upperside this species is almost exactly like alesia Feld., but is of a rather

darker blue colour, while beneath the differences are greater. Ocrida is greyer and

much more uniform ; it has none of the light patches of pale scales, and its pattern is

smaller and not confluent, as is the case in the secondaries of alesia ; there is also a

distinct black lobe-spot and some metallic scaling in its neighbourhood, which is

almost entirely (though not absolutely) wanting in Felder's insect. Hewitson says

" this species and A. corinda scarcely differ on the underside." This is not quite

accurate ; there may be just at first sight a superficial resemblance, but it is exceedingly

superficial. The two species are not really at all difficult to separate.

Arhopala adonias (Hewitson). (Plate II. fig. 17, 6 .)

Amblypodia adonias Hewitson, Cat. Lycaenidse B.M. p. 8, pi. iv. ( ? ?) figs. 32, 33 (1862) ; id. 111.

Diurn. Lep., Lye. p. 9 (1865).

Amblypodia grynea Hewitson, 111. Diurn. Lep., Lye. p. 20, pi. (suppl.) vii. ( ? ?) figs. 59 & 60 (1878).

Hab. Java ; Philippine Isles.

Expanse, 6 & 2 , 42 mm.
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<3 . Upperside : both wings brilliant shining metallic emerald-green, with a slightly

brassy tint
;

primaries with costa narrowly and posterior margin somewhat broadly

blackish brown ; secondaries with very broad brown margins all round, especially in the

anal region ; tail brown, white-tipped. Underside greyish brown, with dark spots palely

encircled. Primaries with three increasing spots in the cell ; beneath the second and

third two more spots separated by the lower median nervule; transverse band

composed of seven spots and fractured below the fourth—first spot small, second and

third shifted outwards, fourth further out, fifth spot shifted right inwards, followed by

two rather long oblique spots ending on the submedian nervure ; submarginal shading

obscure ; submedian area paler. Secondaries with a small spot at the costal base

;

four basal spots, the fourth shifted well inwards, followed by three spots, the lowest of

which is margined laterally only and is angulated in the centre ; cell closed by a

longish narrow spot margined laterally only, beneath which is a small triangular spot

;

transverse band composed of eight spots margined laterally, the second being the

largest and touching the spot closing the cell—the third spot is shifted outwards,

but not detached, fourth further out, fifth well inwards, sixth outwards, seventh

angular spot well inwards and touching the eighth, which is often almost broken into

two spots ; submarginal shading very obscure ; a dark spot at the anal angle, and

a trace of one between the second and lower median nervules, the space between and

over which is sparingly filled with green-metallic scales, over which is a pale grey

dusting.

? . Upperside : both wings brilliant shining pale azure-blue ;
primaries with costa

broadly blackish brown and increasing to the apex, posterior margin very broadly

blackish brown ; secondaries with very broad brown margins all round. Underside as

in the male, except that the ground-colour is paler and yellower in the tint of brown.

Hewitson described the female only. Herr Georg Semper has been kind enough to

lend me many of his specimens, and fortunately among them is one male of this species

from Java ; it is precisely of the same pattern on the underside as the female of adonias.

Hewitson described an insect as grynea likewise from a female, but there is absolutely

no difference between the two species.

The female of this species is very close to ocrida Hew., the uppersides of the females

of these two species being almost identical, though the male has a greater expanse of

blue in the secondaries : but beneath the difference is greater ; the ground-colour

of ocrida is paler and the. markings more prominent, and the two transverse bands

different ; in the primaries this band is not completely dislocated as in adonias, and its

shape in the secondaries will be readily differentiated from the description.

I have one female specimen from Mindanao, which I believe to be this insect,

otherwise the species appears to be confined to the island of Java.
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Aehopala eumolphus (Cramer). (Plate II. figs. 19, 20, 21, 22 <j «j , 23 & 24 $ ? ;

Plate V. figs. 14 & 14 a.)

Papilio eumolphus Cramer, Pap. Ex. vol. iv. p. 19, pi. ccxcix. figs, G, H, £ (1780) ; Herbst, Pap.

pi. ccxcviii. figs. 3 & 4, <$ (1804).

Polyommatus eumolphus Godart, Enc. Metli. vol. ix. p, 652. n. 120 (1823).

Amblypodia eumolphus Horsfield, Cat. Lep. Mus. E.I.C. p. 103. n. 35 (1829) ; Hewitson, Cat.

Lycaaridse B.M. p. 8. n. 36, pi. viii. fig. 89, S (1862).

Amblypodia bupola Hewitson, 111. Diurn. Lep., Suppl. p. 21. n. 102, pi. (suppl.) vii. figs. 64 & 65. ?

(1878).

Satadra bupola Moore, Journ. A. S. B. vol. liii. pt. 2, p. 38 (1884); de Niceville, Journ. A. S. B.

vol. liv. pt. 2, p. 4. n. 302 (1885).

Narathura farquhari Distant, Rhop. Malay, p. 264. n. 5, pi. xxiii. fig. 3, S (1885).

Amblypodia eumolphus Butler (nee Cramer), Trans. Linn. Soc. Lond., ser. 2, Zool. vol. i. p. 548.

n. 2(1877).

Arhopala farquhari Doherty, Journ. A. S. B. vol. lviii. pt. 2, p. 421 (1889).

Arhopala hellenore Doherty, Journ. A. S. B. vol. lviii. pt. 2, p. 422. n. 18, pi. xxiii. fig. 7, $
(1889).

Amblypodia eumolphus de Niceville, Butt. Ind. vol. iii. p. 263. n. 822 (1890).

Amblypodia farquhari id. op. cit. p. 264.

Amblypodia hellenore id. op. cit. p. 265.

Narathura maxwelli Distant, Rhop. Malay, p. 263. n. 4, pi. xxiii. fig. 10, $ (1885).

Hob. Bengal coast ; Java ; Sikkim ; Nepal ; Assam ; Chittagong Hill-tracts

;

Burma ; Malay Peninsula ; Sumatra ; S.E. Borneo ; Palawan (Philippine Islands)

;

New Guinea (Staudinger's coll.).

Expanse, 6 41-55, 2 43-51 mm.

2 . Upperside : both wings deep emerald-green, with a strong brassy lustre in

certain lights
;
primaries with a narrow brown costa and broad brown outer margin,

this latter varies in width, and is sometimes very broad ; secondaries with very broad

brown margins all round ; tail brown, tipped with white ; lobe slightly developed.

Underside : both wings palish ochreous brown, with darker brown markings encircled

with whitish. Primaries with three increasing cell-spots ; above the third is another

small one near the costa varying somewhat in size, below it (the third) is a large spot in

the lower median angle, subdiscal area dark ; transverse fascia consisting of seven spots

from the costa to the submedian nervure, the first three spots outwardly oblique, fourth

spot slightly dislocated and shifted yet further out, fifth strongly dislocated inwards,

fifth and sixth spots inclined very slightly outwards, the lowest being shifted slightly

inwards, and sometimes it is quite small, not nearly touching the submedian nervure

;

submarginal and marginal row narrowish in an almost continuous line ; submedian inter-

space pale. Secondaries with a small dot at the extreme costal base ; four small basal

spots followed by three larger paler spots below each other ; cell closed by a long

subquadrate spot, below which is a smaller one connecting it with the lowest of the
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three spots ; transverse band composed of eight spots, the second much larger, and

directly below the first and touching the cell-spot, the third shifted well outwards, but

not detached, fourth shifted outwards again, fifth inwards, sixth outwards, seventh

angular spot well inwards and almost confluent with the eighth long spot ; submarginal

row crescentic, fairly distinct ; marginal row indefinite, ending in a darkish spot on the

anal lobe ; no metallic scales at the anal angle.

It will be well to describe hellenore Doherty and farquhari Distant, and show how

they merge one into the another.

A. hellenore Doh.—Upperside similar in colour to that of eumolphus Cram., but with

the posterior margin of the primaries black, narrow at the apex, increasing in width to

the anal angle, where it is broad. Secondaries with rather more green than in the case

of eumolphus. On the underside the pattern is precisely the same as in Cramer's species,

but the ground-colour is variegated with pale patches and is dark greyish ; the lobe-spot

is deep black and is preceded by green-metallic scales, which are often inclined to

obsolescence.

A. farquhari Distant.—Upperside similar in colour to that of eximolphus Cramer,

but with a rather narrow black posterior margin to the primaries ; secondaries with

rather more green than those of eumolphus. Underside: both wings uniform dull

ochreous brown, with rather darker spots palely encircled, the spots being of the same

tone as the ground-colour but darker. In pattern this is similar to Cramer's species,

but it has a somewhat more " spotted " appearance, and the anal angle is very

strongly irrorated with brilliant bluish-green metallic scales, with a dark spot at

the anal angle and beyond the tail. The female is even more uniform in colour

than the male.

If we take specimens of the extreme of each form they appear satisfactorily distinct,

and it is evident that this has unfortunately been done. But in examining a large

series, connecting-links are shown in every grade, so that it would be impossible to say

where the dividing-line should come. Hellenore Doherty is the extreme form in the

one direction, with its rather more angular wing and straighter outer margin, the

black border of which is quite narrow at the apex, but increases in a very defined

straight line to the anal angle where it is broad, whilst beneath it is dark greyish,

variegated with pale grey or bronzy-grey patches. Between this and the originally-

described eumolphus Cramer I have before me links of every grade, forming an

absolute connecting-series between the two (there are about sixty specimens before me

now, and if the two can be connected with so small a number, what would it be with

a really large series V). The same remark applies to the upperside, for the width of the

dark border varies in a remarkable way, being in some specimens quite an eighth of an

inch wide in the narrowest part, whilst in others it is very narrow. At first sight

farquhari seems to be much more distinct : the outer margin of the primaries is somewhat

produced, thus giving the wings a more rounded shape ; whilst the underside in extreme

vol. xvii.—part i. No. 14.
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specimens is different, the colour being very uniform darkish ochreous brown with the

pattern more spotted in appearance. I have about thirty specimens, more or less

typical, before me, in addition to which I have about a dozen connecting them with

eumolplms Cramer, almost as closely as in the preceding instance, and one or two of the

latter approaching the grey colour of the underside offarquhari Distant : the connecting-

specimens are from Java, Palawan, New Guinea, Borneo, and one from Darjeeling ; the

typical specimens before me being from Sumatra, Borneo (S.E.), and New Guinea.

I have not yet seen a typical eumolphm from the Malay Islands, but I have a

link very close indeed to farquhari Distant from Darjeeling. Under these circum-

stances, and considering the fact that I can trace no difference whatever in the

genitalia, I am forced to the conclusion that these three names represent one variable

species, the female of which may be occasionally dimorphic, as in other species of this

green group, for I have one or two very pale azure females which might be claimed by

each of the authors as the female of his insect. De Niceville pointed out (Butt. India,

vol. iii. p. 265) that maxwelli Distant was probably the female of farquhari Distant;

and he is no doubt quite correct in this, for if we compare the underside of the

figures of the two insects, they will be found to agree precisely. I have mounted in

balsam several genitalia of each of the named varieties, and find they all agree

precisely, and in this genus I consider this potent evidence that all are but one

species. It is most probable that these very highly metallic-green colours and other

such-like hues are a comparatively recent development, and we shall therefore not

expect to find the female of a similar colour. I have no doubt, as de Niceville has

already pointed out, that the supposed female described by Horsfield is no other than

Pagenstecher's more recently described horsfieldi.

The genitalia of this green group are very specialised, but all follow the same main

lines : the tegumen is much less ample and distinctly angled where it resolves itself

into its arm-like supports ; the hooks are sharply bent at their muscular attachment

inside the tegumen, whence they project horizontally in a slight curve ; the clasps are

bilobed, the upper lobe being anvil-shaped, the upper fore extremity being sharply

pointed and very highly excavated internally, whence it is projected into the long

finger-shaped lower lobe, which has an upward curve. The penis is very long, with a

contrary angle fore and aft, with a large trumpet-shaped orifice much expanded on its

outer lip.

Aehopala aurea (Hewitson).

Amblypodia aurea Hewitson, Cat. Lycamidaj B.M. p. 8, pi. viii. rigs. 87 & 88 (1862) ; id. 111.

Drum. Lep., Lye. p. 9 (1863).

Arhopala aurea Druce, Proc. Zool. Soc. Lond. 1895, p. 591.

Hah. Borneo (Sarawak, Labuan, Tameang-Lajang) ; Sapagaya.

Expanse, d , about 45 mm.



AMBLTPODIA GROUP OP THE LYC^NID^E. 107

This species may at once be recognised from the preceding by its very much
smaller size, by its brassy-green colour, and by the quite different pattern of the

underside.

The female is, I believe, entirely unknown. It is apparently a rare species, being

either not represented, or, if represented, in most collections it is only by two or three

specimens. Mr. Cator brought home from the small island of Sapagaya more specimens

of this butterfly than I had seen before in all the collections I had been through, yet

there was not a single female among them.

Aehopala borneensis Bethune-Baker.

Arhopala borneensis Bethune-Baker and Druce, Proc. Zool. Soc. Lond. 1896, p. 666, pi. xxx.

fig. 5, S-

Hab. Borneo (Kina Balu, Tameang-Lajang) ; Malacca.

Expanse, 3 ,
42-46 mm.

From aurea Hew. this species may be recognised by the deeper tone of the green,

by the decidedly paler and more uniform colour of the underside, the pattern being

likewise paler, and by the pattern itself. In the primaries the transverse band is

straighter and wider, in aurea it is rather sharply angular, whilst in the secondaries

this band is decidedly obscure. The female of this species also is at present unknown

to me.

Arhopala trogon Distant.

Arhopala trogon Distant, Ann. & Mag. Nat. Hist. ser. 5, vol. xiv. p. 201 (1884) ; id. Rhop. Malay

p. 275, woodcut 87, <J (1885), and p. 464 (1886).

Arhopala trogon de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 467 (1895).

Hab. Perak ; Sumatra.

Expanse, 3 40, $ 37-38 mm.

This beautiful species may immediately be separated from its near allies by the

purple tinge of its underside, and by the large and prominent pattern thereof. Like

some others of this green group, it is apparently very local and very rare.

Arhopala horsfieldi Pagenstecher. (Plate II. fig. 26, 3 .)

Amblypodia horsfieldi Pagenstecher, Jalir. des Nass. Ber. fur Naturk. vol. xliii. pp. 96, 106 (1890).

Nee Arhopala horsfieldi de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 467. n. 411 (1895).

Hab. Java.

Expanse, 3 & ? , 39-40 mm.

3 . Upperside : both wings dark brown, with a large bronzy metallic-green patch in

the primaries from about the costal nervure to the internal margin up to half the

median area, but ending abruptly at the close of the cell ; in the secondaries this

metallic patch is very small and does not much exceed the cell itself ; tail brown, white-

tipped. Underside : both wings brown, very slightly lustrous, with dark spots palely

P2
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edged. Primaries with three increasing discal spots ; below the second and third are

two others divided by the lower median nervule, and above the third is a very small one

on the costa ; transverse fascia irregular, first spot small, second and third confluent,

inclined outwards, fourth shifted well outwards, fifth and sixth confluent and shifted

right inwards, but not detached, seventh shifted slightly inwards and oblique,

sometimes quite small ; submarginal row distinct, but with obscure margins ; submedian

area slightly paler. Secondaries with an obscure spot at the costal base ; four basal

spots, the fourth shifted inwards on to the inner margin, followed by three spots beiow

each other ; cell closed by a longish narrow spot, beneath which is a small triangular

one; transverse fascia composed of eight spots, the second larger than the first and

touching the upper outer extremity of the narrow spot closing the cell, third spot

shifted right outwards but not detached, fourth further out, fifth inwards, sixth outwards,

seventh angular spot inwards and touching the eighth long one; submarginal row

rather obscure ; lobe-spot black ; a small black spot is also between the second and

lower median nervules, the space between and over which is filled with bluish or

greenish-metallic scales.

2 . Exactly like the male, except that the green is replaced by a violet-blue patch

on the upperside of both wings, and the underside is somewhat lighter.

This species was originally described by Horsfield as the female of eumolphus Cram.

It can readily be separated from all others of this group, except basiviridis de N., by

the green colour being limited to less than two-thirds of the primaries and to less than

one-third of the secondaries. It is much closer to de Niceville's insect, in the description

of which species the comparison will be found : horsfieldi appears to be entirely confined

to the island of Java, and it is interesting to notice how very local all these green species

are with the exception of eumolphus.

Aehopala basiviridis de Niceville. (Plate II. fig. 27, d ; Plate V. figs. 15 & 15 a.)

Arhopala basiviridis de Niceville, J. Bombay N. H. Soc. 1891, p. 373, pi. G. fig. 22, $

.

Arhopala horsfieldi, Druce, Proc. Zool. Soc. Lond. 1895, p. 591 ; de Niceville and Martin, J. A. S. B.

vol. lxiv. pt. 2, p. 467 (1895).

Nab. Borneo, Malacca, Burma.

Expanse, 6 , 42-44 mm.

6 . Upperside : both wings dark brown, with a bluish-green metallic patch occupying

the cell to the upper margin and one-third of the median area of the primaries. In the

secondaries this metallic patch extends from just above the cell to the submedian

nervule, but scarcely beyond the cell as to the outer margin. Tail brown, white-tipped.

Underside : both wings of a warm brown, with slightly darker spots and fascia palely

margined. Primaries with three good-sized discal spots increasing in size ; beneath the

second and third are two other large spots separated by the lower median nervure,

and above the third a small obscure spot ; transverse band irregular, composed of
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seven spots, usually terminating on the submedian nervure, second spot larger and

shifted very slightly outwards, third further out, fourth still further out, fifth inwards

and confluent with the sixth, which is outwardly oblique, seventh spot shifted inwards

and sometimes obscure ; submarginal row distinct and continuous, marginal row obscure

;

submedian area paler. Secondaries darker in hue, with an obscure spot at the costal

base, three dark basal spots, below which on the inner margin is a rather paler one,

following these are three larger spots below each other ; cell closed by a longish

subquadrate spot, below which is a triangular one ; transverse band composed of eight

spots, the second larger than the first and touching the spot closing the cell, third spot

detached from the second (usually but not always) and shifted right outwards, fourth

shifted further out and confluent with the fifth, sixth shifted outwards, seventh spot

well inwards and touching the long eighth spot; submarginal row fairly distinct.

Three anal black spots, the middle one being almost entirely obliterated, with bluish

or greenish-blue metallic scales, which also edge the other two spots above. All the

spots are rather large and the fascia edged laterally.

? . Upperside : both wings rather pale, sublustrous, violet-blue, rather bright ; cell

closed by a black spot ; all the borders of the primaries broadly brown, apical area very

broad ; secondaries with costa and outer margin very broadly brown, decreasing at

the anal angle, abdominal fold greyish. Underside exactly like that of the male in

every respect.

Mr. Druce has a male and female from Burma, taken respectively at Bankasoon and

Meetan ; the female has the blue of an exceedingly pale lustrous azure instead of the

usual violet colour.

This species is distinct from horsfieldi Pagenst. ; it is altogether a larger insect than

the latter; the colour beneath is much browner and warmer in tone, making the spots

much less prominent, though they are larger than in horsfieldi ; the transverse fascia

has a much more spotted appearance. The points of difference are difficult to describe,

but are such as to separate the two species easily. The ground-colour of horsfieldi is

much greyer in tone. In the female the blue of de Mceville's insect occupies a decidedly

larger area in both wings and is brighter and rather lustrous. The figures will show

the differences quite readily.

The genitalia are similar to eumolphus Cram., but the hooks are straight, and the

anvil-shaped part of the clasp is deeply excavated fore and aft.

Arhopala staudikgeei Semper. (Plate II. fig. 25, 6 .)

Arhopala staudingeri Semper, Schmett. Philip. Ins. Bd. v. p. 195.

Hab. Mindanao.

Expanse, 6 , 45 mm.

6 Upperside : both wings brilliant metallic green ; primaries with costa narrowly

dark brown, posterior margin rather broadly brown, increasing considerably at the anal
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angle ; secondaries with very broad brown margins all round. Underside : both wings

brown, with spots and fascia edged with white. Primaries with tbree large increasing

discal spots ; in the submedian area below the first two are two large confluent blotches

making the whole basal area dark, with a pale mark showing the juncture in the

middle ; below the third is another spot, and above it (the third, which is very irregular

and large) are two small spots, one touching it, the other on the costa ; transverse band

very irregular and very broad, touching the third spot and that below it and ending on

the submedian nervure ; the first spot on the costa is small, the second and third each

larger, fourth larger still and shifted outwards, fifth and sixth larger still and

each shifted inwards, the sixth only as to its inner margin, seventh spot smaller,

but still smaller at its lower extremity, area between this and the dark basal spots

whitish ; submarginal row very finely and obscurely edged with whitish ; extreme

margin white with an interior dark spotted row ; internal area whitish grey.

Secondaries with a spot at the costal base, four basal spots, the upper three touching a

very large dark patch, occupying the central and upper part of the wing from the costal

to the median nervures ; the spots in the centre of the cell and closing it marking its

lower extremity at the costal nervure, a white mark showing that the spots have become

confluent ; transverse band beginning on the lower discoidal nervure and touching the

large patch ; the second oval spot is shifted inwards, third outwards, fourth very large

angular spot inwards and confluent with the fifth long spot ; subapical area whitish

grey ; submarginal row indefinite, the three lower spots being very dark with obscure

internal definitions ; lobe fairly developed, with a black spot followed by two subanal

black spots, the middle one being almost obliterated with bright blue-metallic scales,

which also edge the other two spots above ; tail brown, white-tipped, over the metallic

spots is a greyish irroration ; margin finely whitish.

I have only one male before me, but it appears to be quite a distinct species,

the pattern beneath being very distinctive. The very striking and handsome

underside of this species should separate it without the least difficulty from all

its allies.

Aehopala anella de N.

Arhopala anella de Niceville, Journ. Bombay Nat. Hist. Soc. vol. ix. p. 289, pi. P. fig. 32

(1895).

Hah. Perak, Malay Peninsula.

Expanse, $ , 51 mm.

The unique type specimen is before me and is certainly a distinct species, its nearest

ally being irregularis Rober, also a three-tailed species ; it has, however, a much

larger area of blue on the upperside, whilst beneath the colour is very much paler and

ochreous, and the spots fewer and more separated than in Rober's species.
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xlRHOPALA IRREGULARIS, 11. Sp. (Plate II. fig. 18, ? .)

Hob. Celebes, Banka.

Expanse, «j 38-13, ? 35-38 mm.

6 . Upperside : both wings very deep, slightly shining, violet-blue ; the primaries

with costa broadly, apical and posterior marginal areas very broadly purplish black
;

secondaries with very broad margins all round, anteciliary line black, edged internally

from the upper median nervule to the anal angle with white ; fringes to both wings

tipped with white. Three tails fine brown, each white-tipped, central one very long.

Underside : both wings greyish brown, with very dark spots edged with white. Primaries

with a small spot at the extreme base of the cell, followed by two larger roundish ones,

the third well before the end of the cell ; two small spots are over the second and in

advance of it, the upper one touching the costa, one spot is over the third and in

advance of it, and touches a very broad irregular fascia which crosses the end of the

cell ; this fascia is narrower on the costa and terminates very widely on the lower median

nervule, and in its centre is a faint white dash indicating the end of the cell. Trans-

verse fascia very irregular, edged laterally only ; the second spot with its outer margin

shifted outwards, third with the inner margin shifted inwards, fourth outwards and

angulated in the centre of its inner margin, fifth right inwards, with its outer margin

slanting outwards and its inner very oblique and slightly angulated, sixth spot shifted

slightly inwards and oblique ; below this under the lower median nervule is an indefi-

nite small oblique dash ; submarginal row distinct, the lower spots very much suffused

inwardly and large, the three upper ones being quite > -shaped and much suffused

inwardly with whitish ; marginal stripe dark almost obsolete in centre ; anteciliary line

dark, edged internally with whitish ; submedian area greyish white, underneath the

base of the cell slightly darker. Secondaries darker than the primaries, with a good-

sized spot at the costal base ; a basal row of five spots all touching, the third and fourth

shifted outwards, the fifth beyond the internal nervure unusually large, followed by

three large spots, the upper one pear-shaped ; cell closed by a large spot with a pale

central dash, below which is a narrow suboval spot : transverse band very irregular

and edged laterally only, the upper spot having a double curve, followed by a larger

one whose lower inner margin touches the large spot closing the cell ; third spot

shifted right outwards, fourth outwards again, the fifth spot oblique, shifted inwards,

sixth merely a very dark narrow stripe, seventh and eighth also confluent, shifted right

inwards and little more than a very dark narrow stripe ; outside the three upper spots

there is a very dark suffusion up to the pale edging of the narrow scalloped submarginal

stripe, which stripe is continued from the costa right round above the metallic scaling

to the internal nervure ; a black spot at the anal angle and between the second and

lower median nervules, the space between and over Avhich is broadly filled with

brilliant bluish or greenish-bronzy metallic scales, which also extend into the upper

median space ; anteciliary line very dark, edged internally with whitish.
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2 . Upperside : both wings warm brown ; primaries tinged with a shade of purple,

with a good-sized bright violet patch up to half the median area ; cell closed by a dark

spot, this patch being smaller in the secondaries. I have before me one specimen from

Banka in which the shade is as deep in tone as in the male, but it is more violet in hue.

This species is very strikingly marked on its underside and should be recognised at

once ; it is perhaps nearest to abseus Hew., but can be very easily separated by its very

much larger size, by the unusually broad borders of the male and the very dark blue

of the upperside, whilst on the underside the spots are very much more distinct and

are markedly outlined with whitish, whereas abseus is more uniform in tone and darkly

clouded. The specimen figured is a female in my own collection ; it would have been

better had I figured the male, which is much more distinct, but I had returned the male

specimens to Herr Bibbe before 1 was ready to figure it.

Arhopala abseus (Hewitson).

Amblypodia abseus Hewitson, Cat. Lycsenidse B.M. p. 9. u. 40, pi. v. figs. 41 & 42 (if corrected in

MS., then figs. 51 &52), ? (1862) ; id. 111. Drarn. Lep., Lye. p. 10. n. 44(1863) ; Druce,Proc.

Zool. Soc. Lond. 1873, p. 353. n. 6.

Satadra abseus Moore, Journ. A. S. B. vol. liii. pt. 2, p. 41 (1884).

Arhopala abseus de Niceville, Butt. India, vol. hi. p. 242.

Arhopala amphea Felder, Reise Novara, Lep. p. 234, tab. xxix. fig. 19 (1865); Druce, Proc. Zool.

Soc. Lond. 1895, p. 589; de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 465 (1895).

Hab. Sylhet ; Sikkim ; Burma; Mergui ; Singapore; Sumatra; Borneo.

Expanse, <S ? , 36-41 mm.

6 . Blue areas distinctly fractured beyond the lower median nervule, where the

fascia becomes very narrow ; below the upper discoidal nervule is a dark patch extending

to the margin, submarginal row obscured. A black spot at the anal angle and between

the second and lower median nervules, over and between which are some greenish sub-

metallic scales more or less scattered, margined above with a dark dash up to the

abdominal margin. The secondaries are glossy and the spots much darker than in the

primaries.

? . Exactly like the male, except that the blue is paler and more restricted.

All the male specimens from Borneo that I have seen are quite glossy purple. The

species is very different from any others except irregularis and should be recognised

without difficulty.

Arhopala amphea Felder.

Hab. Philippines.

Expanse, 6 38-45, ? 33-44 mm.

This is, without doubt, a local race of abseus, being merely of a darker blue above,

with the borders not so broad.



AMBLYPODIA GROUP OF THE LYOENID2E. 113

Arhopala kuhni (Rober). (Plate II. figs. 28 d , 29 $ .)

Amblypodia kuhni Rober, Iris, vol. i. p. 200, Taf. ix. figs. 5 & 8 (1887).

Hah. Isle of Banka.

Expanse, 6 47, ? 38 mm.
This species should at once be recognised by the female, which is peculiar in the

dark spots of the upperside closing the cell on both wings, which are specially

noticeable on the secondaries, and by the three tails.

The male is of a violet shade, not purple above, and is easily recognisable from diardi

Hew. by the compact dark basal area and by having no purplish tinge below, and from

fulgida by a similar difference in colour, and by its decidedly larger size, whilst the

contour of its primaries differs from both, the outer margin of the apex being nearly

straight, with a slight excavation in the median area.

Arhopala diardi (Hewitson). (Plate V. figs. 16 & 16 a.)

Amblypodia diardi Hewitson, Cat. Lycaemdae B.M. p. 9. n. 43, pi. v. figs. 51 & 52 (if corrected in

MS. then figs. 41 & 42), $ (1862) ; Druce, Proc. Zool. Soc. Lond. 1874, p. 107. n. 2.

Amblypodia? diardi Butler, Trans. Linn. Soc. Lond., ser. 2, Zool. vol. i. p. 549. n. 13 (1877).

Satadra diardi Moore, Journ. A. S. B. vol. liii. pt. 2, p. 41 (1884).

Panchala diardi Distant, Rhop. Malay, p. 272. n. 1, pi. xxiii. fig. 14, $ (1885).

Arhopala diardi de Niceville, Butt. India, vol. iii. p. 256 (1890) ; de Niceville and Martin, J. A.

S. B. vol. lxiv. pt. 2, p. 466 (1895).

Amblypodia capeta Hewitson, 111. Diurn. Lep., Suppl. p. 22, pi. viii. figs. 70 & 71 (1878).

Amblypodia viardi Staudinger, Iris, vol. ii. p. 130 (1889).

Hah. India ; Assam ; Siam ; Penang ; Malacca ; Singapore ; Sumatra ; Palawan
;

Bosobosa (Philippines) ; Mindanao ; Java ; Borneo ; Celebes.

Expanse, 6 2 , 40-48 mm.
I have before me a specimen of this insect from Palawan of a most beautiful rich blue,

almost as beautiful as anniella, but with a purple tinge in it ; the underside, however,

agrees entirely with this species, it has but little of the red at the base. I have compared
Hewitson's capeta very carefully with this species and can find no valid points of

difference.

It is very close to the next species, fulgida Hew., but is decidedly darker and more
violet in the tone of the underside, and has the very finest possible dark linear outer

margin and costa, whereas fulgida has both these margins decidedly wider though still

narrow. Its distribution is extensive, occurring from the Khasia Hills (Assam) to the

Philippine Islands on the east, to Sumatra on the west, into Java, where apparently

it is not uncommon, and probably in suitable places throughout Borneo, as I have
specimens from the south-east of the island and from the coast opposite Labuan.

I have before me one extraordinary male from Lompa-Battan (Celebes), taken about

3000 feet high in March 1896, in which the underside is extremely dark ; whilst it

vol. xvn.

—

part i. No. 15.

—

August, 1903. q
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measures in expanse no less than 66 mm. In the genitalia the tegumen is very simple

with hardly any hood and the sides very broad almost to the juncture with the clasps

;

the hooks are long, angled almost at 45° about their centre, and fixed very close to the

top of the tegumen ; the clasps are small ; the penis is rather like that organ in the

eumolphus group, but much shorter, not having the narrow internal portion as in that

section.

Arhopala fulgida (Hewitson).

Amblypodiafulgida Hewitson, 111. Diurn. Lep., Lycasnidse, p. 11. n. 49, pi. v. fig. 31, $ (1863).

Nilasera? fulgida de Niceville, Journ. A. S. B. vol. liii. pt. 2, p. 80. u. 21, pi. ix.'figs. 3 $ , 3 a ?

(1883).

Satadra fulgida Moore, Journ. A. S. B. vol. liii. pt. 2, p. 41 (1884).

Arhopala fulgida de Niceville, Butt. India, vol. iii. p. 254 (1890).

Panchala singapura Distant, Rhop. Malay, p. 273, woodcut 84 (1885).

flab. Philippines ; N. India ; Sikkim ; Khasia Hills ; Singapore.

Expanse, j 46-49, ? 45-46 mm.
This species may be safely recognised from the preceding, A. diardi Hew., by the

slight differences of the upperside as already enumerated under that species, but more

especially by the fact that the subbasal broad dark band is always unbroken.

A. fulgida has a much more restricted range than diardi. The genitalia are of just

the same type as in diardi Hew., but the hooks are angled at a third from their

attachment and the clasps are much more pointed.

Arhopala anniella (Hewitson).

Amblypodia anniella Hewitson, Cat. Lycsenidse B.M. p. 10, pi. viii. figs. 83 & 84, <J (1862).

Narathura anniella Distant, Rhop. Malay, p. 269, pi. xxi. fig. 20 (1885).

Arhopala anniella Druce, Proc. Zool. Soc. Lond. 1895, p. 592 ; de Niceville and Martin, J. A. S. B.

vol. Ixiv. pt. 2, p. 468.

Arhopala triangularis Stgr. (in litt.).

Hab. Singapore; Province Wellesley ; Perak; Sungei Ujong; Borneo; Batchian

(Semper) ; Java ; Philippine Islands ; Sumatra ; Tenasserim.

Expanse, 6 40, $ 38-40 mm.
Mr. Distant has severely strictured Hewitson's figure of this species, yet his own is

but little better ; in shape it is worse than the original figure ; the costa and posterior

margin of the primaries should be much straighter, especially the former, and the tip

of the apex slightly produced, whilst the secondaries are absolutely wrong in shape and

should be as described already, instead of rounded as figured by Mr. Distant.

The rich beautiful blue of the male will separate it from any of its near neighbours,

whilst below it is much more uniform in tone, and the secondaries are very dark rich

purplish red, washed here and there with very pale lavender scales, and it has no
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distinct tail, only a very slight tooth. The specimens, however, from the Philippines

and Batchian and Malacca have a slight tail and are not so uniformly dark as those

from Borneo on the underside of the secondaries. These specimens seem to form a

sort of " transit " to fulgida Hew., as the upperside is not so intensely blue as in the

Bornean specimens. It appears to be a local and rare insect, as only 19 specimens

have passed through my hands, and I have not seen many in any collection, except that

of the late Mr. de Niceville, which contained 12, and added to our knowledge of

the distribution of the species, there being specimens from Perak, Sumatra, Penang>

and Tenasserim (Dannat Range).

Arhopala artegal (Doherty).

Flos artegal Doherty, J. A. S. B. vol. lvii. pt. 2, p. 423, pi. xxiii. fig. 5 (1889).

Arhopala artegal de Niceville, Butt. Ind. vol. iii. p. 225 (1890).

Hab. Mergui.

Expanse, d , 35 mm.

I have not seen this species, but from the figure it is very close to anniella Hewitson-

Mr. Doherty states that the two specimens he took were males ; were it not that he is

so accurate an observer I should doubt this, and if one can judge from the figure there

is every appearance of a female in the shape of the wings. It is not impossible that

these may prove to be females of Hewitson's previous species.

Aehopala apidanus (Cramer). (Plate V. figs. 17 & 17 a.)

Papilio apidanus Cramer, Pap. Ex. vol. ii. pi. cxxxvii. figs. F & G-, g (1777) ; Fabricius, Lep. Ins.

vol. ii. p. 119. n. 530 (1781) ; id. Mant. Ins. vol. ii. p. 69. n. 658 (1787).

Hesperia apidanus Fabricius, Ent. Syst. vol. iii. pt. 1, p. 280. n. 78 (1793).

Polyommatus apidanus Godart, Enc. Meth. vol. ix. p. 652. n. 118 (1823).

Amblypodia apidanus Horsfield, Cat. Lep. Mus. E.I.C. p. 100. n. 32 (1829) ; Horsfield and Moore, Cat.

Lep. Mus. E.I.C. vol. 1. p. 39. n. 53, pi. i. figs. 5 larva, 5 a pupa (1857) ; Butler, Cat. Fabr. Lep.

B.M. p. 180. n. 2 (1869) ; id. Trans. Linn. Soc. Lond., ser. 2, Zool. vol. i. p. 549. n. 12 (1877).

Satadra apidanus Moore, Journ. A. S. B. vol. liii.pt. 2, p. 41 (1884).

Panchala apidanus Distant, Rhop. Malay, p. 273. n. 3, woodcut n. 85, <$ (1885).

Thecla apidanus Horsfield, Cat. Lep. Mus. E.I.C. pi. iv. figs. 3 larva, 3 a pupa (1829).

Amblypodia apidanus Druce, Proc. Zool. Soc. Lond. 1873, p. 353. n. 7.

Papilio dorimond Stoll, Suppl. Cramer, pi. xxxvii. figs. 4, 4a, $ (1790).

Arhopala apidanus de Niceville, Butt. India, vol. iii. p. 253 (1890) ; Druce, Proc. Zool. Soc. Lond.

1895, p. 590.

Arrhopala apidanus de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 466 (1895).

Var. palawanus Staudinger, Iris, vol. ii. p. 130 (1889).

Flos ahamus Doherty, J. A. S. B. vol. Ix. pt. 2, p. 33, pi. i. fig. 6, $ (1891).

Hab. Mergui ; Moulmein ; Malacca ; Singapore ; Sumatra ; Java ; Borneo ; Nias
;

Tenasserim ; Philippines ; Sambawa ; Balabac ; Assam.

Expanse, 6 ? , 38-50 mm.

Q2
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The females of this species are subject to variation as to the colour of the blue ; I

have two with a very pale silvery-blue tinge, many are pale purplish, others are quite

dark blue, and some pale violet.

All my Java specimens are of the brilliant or silvery-blue forms, but the other forms

appear to obtain indiscriminately in Nias, Sumatra, the Philippines, and Borneo. I

cannot trace any difference between this and Dr. Staudinger's jMilawanns ; the colour of

the under surface is rather paler, but otherwise they are essentially the same. I have

two or three females entirely brown, with no blue area at all. The red basal area varies

considerably in the secondaries ; I have specimens in which there is quite a suffusion of

it, whilst in some it is almost absent, bat I believe the streak on the costa of the

primaries is always present. This strongly marked species is widely distributed, it

having been taken in Moulmein, Burma (de Niceville has sent me two from Tenasserim

in his collection), Mergui, Peuang (Herr Semper has sent me a pair from this island),

Malacca, Singapore, Sumatra, Nias (Semper), Java, Sambawa. (my specimens from this

island are of the ordinary form, Doherty says a local race occurs in the hills), Celebes

(where a beautiful local race has apparently been set up), Borneo, and the Philippines.

I have no doubt whatever that Doherty's Flos ahamns is merely a pale form of this

species. The genitalia are specialised in every point, the tegumen with its extraordinary

beak-shaped hook and projection below this, the hooks recurved at their tips ; the

clasps small and evenly oblong ; the penis stout, curved, with a globose orifice, at the

tip of which is a strong thorn-like spur.

Arhopala akca de Niceville.

Arhopala area de Niceville, Journ. Bomb. Nat. Hist. Soc. vol. vii. no. 3, p. 331. n, 8, pi. H.

fig. 15, ? (1892).

Hah. Celebes.

Expanse, $ , 49 mm.
This may be the Celebes form of apidanus Cram.

2 The upperside is like the very pale silvery-blue form of Cramer's insect, but the

blue is more restricted. Below it is plain dark brown and whitish, all trace of red or

pink or lilac is quite gone, there being also no trace of the red costal streak in the

primaries nor of the basal streak in the secondaries ; in the primaries the markings are

the same, but greyish white takes the place of the lighter brown interspaces and the

submedian area, and the lilac scaling at the apex is replaced by light grey; the same

differences obtain in the secondaries, and the fringes are wholly tipped with white,

which gives the insect a very striking appearance.

I have before me the unique type from which de Niceville described the species, and

if all examples from Celebes agree with that specimen, it makes a very fine local race.
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Arhopala morphina (Distant). (Plate II. fig. 30, d
1

.)

Panchala morphina Distant, Aim. & Mag. Nat. Hist. ser. 5, vol. xiv. p. 201 (1884) ; Rhop. Malay.

p. 274, woodcut 86, $ (1885).

Arrhopala morphina de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 468 (1895) ; Druce, Proc.

Zool. Soc. Lond. 1896, p. 666.

Hab. Malacca; Sumatra; Borneo; Silam.

Expanse, d 46-50, 2 48 mm.

? . Upperside : both wings pale violet ;
primaries with a broad brown costa up to

the cell, a very broad and slightly increasing (as it nears the apex) outer margin, and

yet broader apex ; secondaries with very broad costa and broadish outer margin,

increasing very considerably at the anal angle ; underside exactly like that of the male.

Until now the female of this species does not appear to have been recorded ; but

Mr. Cator was fortunate enough to capture one at Silam, an island off the coast of

British N. Borneo, on the 26th of January, 1892, which is the type female and is in

his collection.

This species, though by no means the largest in size, is, I think, about the most

magnificent of the genus, the intense richness of the deep ultramarine-blue of the

upperside and the most beautiful softness of the tones of the under surface, coupled

with the rich depth of the basal area, combine to make it a species so striking that

once seen it will never be forgotten. It appears to be a rare insect ; I have only seen

a single specimen from each of the localities given, each of which is from a different

collection.

Arhopala adriana (de Niceville). (Plate V. figs. 18 & 18 a.)

Nilasera? adriana de Niceville, J. A. S. B. vol. liii. pt. 2, p. 79. n. 20, pi. ix. figs. 5 J,5(i $

(1883).

Arhopala adriana de Niceville, Butt. Ind. vol. iii. p. 253 (1890).

Hab. Sikkim.

Expanse, 6 46—50, ? 46-48 mm.
This species is quite distinct and easily separated from apidanus Cram, by the broad

outer border to the primaries, and by the underside pattern, which is quite different

;

the broad outer border of the primaries also separates it from asoka de N. It is

a very local insect, only having been recorded from Sikkim ; I have specimens also from

Darjeeling. The genitalia are most peculiar ; the tegumen is elevated into a high

saddle-back ridge, and then carried forwards into two strong, curved, pointed tusks,

jointed at the base with the tegumen, below which are the usual hooks. The clasps

are composed of two portions, the hinder portion extending upwards with a hammer-

shaped head, the fore portion small, subtriangular, joined at its lower hind extremity

to the other part. The penis is stout, strongly curved in its whole length.
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Aehopala asoka (de Niceville).

Nilasera? asoka de Niceville, J. A. S. B. vol. liii. pt. 2, p. 78. n. 19, pi. ix. figs. 6 $ , 6a ? (1883).

Satadra chola Moore, J. A. S. B.vol. liii. pt. 2, p. 39 (1884).

Arhopala asoka de NiceVille, Butt. Ind. vol. iii. p. 253 (1890).

Hab. Sikkim; Burma (Bhamo) (Staiulinger).

Expanse, s 48-49, $ 46-48 mm.
A close ally of adriana de Nicev. ; besides the difference in the outer margins, as

already indicated under that species, it may also be separated by the presence of

metallic-green scales at the anal angle, which are not present in adriana ; the markings

are more pronounced on the underside of the secondaries, especially the subbasal band,

which is generally very dark and well marked.

This is another very local species, though of wider range than the last, as besides

specimens from Sikkim I have a couple from Bhamo (Burma). The genitalia are

closely similar to those of the previous species, but the fore portion of the clasps is

rather larger.

Akhopala chinensis Felder. (Plate III. fig. 1, 6 ; Plate V. figs. 19 & 19 a.)

Arhopala chinensis Felder, Reise Novara, Lep. vol. ii. p. 231. n. 257, pi. xxix. fig. 10, <J (1865).

Amblypodia chinensis Moore, P. Z. S. Lond. 1865, p. 774; Hewitson, 111. Diurn. Lep., Lye. p. 14 #.

n. 96 (1869).

Satadra chinensis Moore, J. A. S. B. vol. liii. pt. 2, p. 41 (1884).

Nilasera? moelleri de Niceville, J. A. S. B. vol. Iii. pt. 2, p. 80, pi. ix. figs. 4 £, 4« ? (1883).

Satadra lazula Moore, J. A. S. B. vol. liii. pt. 2, p. 40 (1884).

Arhopala moelleri de Niceville, Butt. Ind. vol. iii. p. 266 (1890).

Hab. Shanghai ; South China ; Darjeeling ; North India ; Sikkim ; Khasia Hills
;

Sibsagar, Upper Assam.

Expanse, d
1 47-50, $ 43-47 mm.

2 . Upperside : both wings purplish brown, with a purplish-blue central patch, in

the primaries extending over the discoidal cell, the submedian and about half of the

median areas, in the secondaries extending just outside the cell and about halfway

beyond towards the outer margin. Underside precisely as in the male.

Felder's species chinensis has for long remained practically unknown, and I was

surprised in looking at this type in Mr. Kothschild's Museum to recognise it as

probably moelleri de Nicev. I have since carefully examined it with a number of

de Niceville's species and I have no doubt it is that insect. There are two slight

differences : in the type chinensis is a small light spot on the underside near the base

in the cell of the primaries, this is not present in ordinary moelleri de Nicev., but there

are indications of it in several specimens before me ; and in the secondaries the broad

dark band at the base is more broken up on its outer margin than is the case with
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moelleri, this, however, is decidedly variable in the specimens before me of the latter

species. Under these circumstances 1 have no option but to sink de Niceville's

moelleri under chinensis Feld. My figure is taken from Felder's type. The genitalia

have the tegumen highly excavated, so that the apex is produced into a strong curved

hook, the hooks themselves are sharply angled, the clasps are in two portions, the fore

portion receding within the hinder portion to a large extent, the latter being rather

small. The penis is very stout and strongly curved.

Arhopala aeeste (Hewitson).

Amblypodia areste Hewitson, Cat. Lye. B.M. p. 10. n. 44, pi, v. figs. 43 & 44, $ (1862).

Nilasera ? areste de Niceville, J. A. S. B. vol. lii. pt. 2, p. 97. n. 247 (1883).

Satadra areste Moore, J. A. S. B. vol. liii. pt. 2, p. 41 (1884).

Satadra patuna Moore, torn. cit. p. 40.

Arhopala areste de Niceville, Butt. Ind. vol. iii. p. 271 (1890).

Hab. Nepal ; Sikkim ; Khasia Hills.

Expanse, 6 & 5 , 38-41 mm.
This species is very close indeed to chinensis Feld., from which it may be separated

by the different colour and pattern of the underside of the secondaries, by the absence

of any metallic scales at the anal angle, and by the absence of any red at the base of

the primaries, and in a lesser degree by the fact that chinensis has an exceedingly

short tail, little more than a tooth perhaps, but in areste this is represented only by

the outline of the wings being strongly scalloped.

. It has hitherto been taken only in Sikkim and Assam ; de Niceville says it is a rare

species, occurring at low elevations in August, September, and November, so that it is

one of the most restricted species of the genus. The genitalia are very close to the

previous species, but the clasps are more pointed and differently placed.

Arhopala bazalus (Hewitson).

Amblypodia bazalus Hewitson, Cat. Lye. B.M. p. 8. n. 38, pi. iv. figs. 37 & 38, $ (1862).

Satadra bazalus Moore, J. A. S. B. vol. liii. pt. 2, p. 39 (1884).

Satadra teesta de Niceville, J. A. S. B. vol. Iv. pt. 2, p. 253. n. 6, pi. xi. fig. 3, S (1886).

Arhopala teesta de Niceville, Butt. Ind. vol. iii. p. 250. n. 806, pi. xxvii. fig. 197, <J (1890).

Arrhopala teesta de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 466. n. 400 (1895).

Nee Arhopala bazalus de Niceville, Butt. Ind. vol. iii. p. 249. n. 804 (1890).

Hab. Sikkim ; Sylhet ; Upper Tenasserim ; Sumatra ; Borneo ; Japan.

Expanse, c? & $ , 46—54 mm.

<S . Upperside : both wings excessively deep dull purple, suffused with a silky-

brown lustre ; primaries with the costa very narrowly, and the outer margin less

narrowly black ; secondaries with the costa very broadly and the outer margin less

broadly blackish. Tail blackish, tipped with white, moderately long. Underside

exactly like that of singla de Nicev., except that in the primaries the transverse band
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is usually extended to the submedian nervure instead of to the lower median nervule

only, whilst in the secondaries there is usually a very distinct though sparing scaling

of metallic-green colour at the anal area.

2 . Indistinguishable from singla, except perhaps by the green-metallic scaling of

the anal area.

I have very carefully compared de Niceville's species A. teesta with this species of

Hewitson's and find they are identical in every particular. A. bazalus Hew., of

de Niceville's ' Butterflies of India,' no. 804, p. 249, vol. iii., should be referred to

A. bazaloides Hew.

The ordinary form of this insect is intensely deep blackish purple, but this varies,

even in specimens from the same locality. From the Khasia Hills I have specimens as

dark as any I have seen, and I have also a few specimens not nearly so dark, of merely

a dark sublustrous violet-purple. The width of the border varies also in like manner,

some are almost linear, whilst others are broader, and one specimen, lent me by

Mr. Druce, is most remarkable in this respect, the border being nearly an eighth

of an inch wide and increasing at both the apex and anal angle.

Turbata Butl., from Japan, is, without doubt, the same species, the only difference

being that the underside is perhaps a little more uniform ; the pattern is precisely the

same, and it varies in the blue of the upperside exactly in the same manner as do the

Khasia Hill specimens. It is a widely distributed insect, though apparently local

:

the types are from Sylhet and Java ; it also occurs in Sikkim, Assam, Upper

Tenasserim, Sumatra, Java, S.E. Borneo (from where I have one female), and Japan.

Akhopala singla (de Niceville). (Plate V. figs. 20 & 20 a.)

Satadra singla de Niceville, J. A. S. B. vol. liv. pt. 2, p. 119, pi. ii. figs. 7 ? , 8 ^ (1885) ; id.

Butt. Ind. vol. iii. p. 250 (1890).

Hab. Sikkim ; Burma (Shan States).

Expanse, 6 about 46, $ 46-50 mm.

De Niceville says :
" I have no doubt whatever that A. singla and A. teesta (i. e.

bazalus Hew.) represent two perfectly distinct species, as the males can be distinguished

at a glance by the coloration of the upperside ; but as the undersides of the two species

are alike I do not know how their respective females from Sikkim are to be recognised.

As A. singla is only known from Sikkim, females from other localities may safely be

placed under A. teesta (i. e. bazalus Hew.) (Butt. Ind. vol. iii. p. 250)." I have no doubt

that this remark is quite correct. A. singla is evidently a local and not common

species, at least A. bazalus is sent to this country in far greater numbers, but since

de Niceville wrote as above the species has been taken in the Shan States of Upper

Burma. The genitalia have a good-sized tegumen, the hooks of which are strongly

curved at their bases, the clasps have a long arm-like extension ; the penis is stout,

rather long, with a trumpet-shaped orifice.
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Arhopala corinda (Hewitson). (Plate III. fig. 2, <s .)

Amblypodia corinda Hewitson, 111. Diurn. Lep., Lye. p. 14 c. n. 81, pi. iii a. figs. 34 & 35 $ , 33 ?

(1865).

Arhopala acestes de Niceville, Journ. Bomb. Nat. Hist. Soc. vol. vii. p. 330, pi. H. fig. 14, <J

(1892).

Rob. Philippines ; Malacca ; Penang ; Perak.

Expanse, d & $ , 42 mm.

c? . Upperside : both wings shining brownish violet, central area brown. Costa and

posterior margin of primaries very finely blackish ; costa of secondaries broadly brown,

posterior margin finely black ; tail black, white-tipped, and a short tooth-like projection

at the end of the second median nervule. The exact hue of this insect is difficult to

describe ; the discoidal, submedian, and median areas are really brown, with a broad

costa and narrow posterior and interior margins of a subdued lustrous violet, so

suffused that the interior boundaries are not determinable ; the secondaries are

entirely of this subdued violet except the costa, whilst in certain lights the whole

surface looks lustrous brown. Underside : both wings warm brown, with darker spots

margined with whitish grey. Primaries with three increasing discal spots and below

the third a smaller one ; the basal area between the cell and the submedian nervure is

darker brown margined outwardly with a pale line ; area beneath the lower median

nervule pale greyish ; transverse band composed of five spots, confluent, the first

to the third outwardly inclined, especially the third, fourth and fifth shifted slightly

inwards, submarginal row very obscure. Secondaries with a small spot at the costal

base, four basal spots, the third shifted slightly outwards, and fourth inwards beyond

the internal nervure, followed by three larger spots below each other; cell closed by

a larger spot, beneath which is a smaller triangular one ; the two upper spots of the

transverse band are quite disconnected from the others but touch the large spot

closing the cell, third spot of transverse band shifted right outwards, fourth outwards

again, fifth well inwards, sixth outwards, seventh angular spot inwards and confluent

with the eighth long spot ; submarginal row indefinite but distinct, followed by a

marginal lunular row ; a velvety-black spot is at the anal angle and between the

lower and second median nervules, the space between and over which is filled with

bright bluish-metallic scales.

$ . Upperside : both wings blackish brown
; primaries with the discoidal, submedian,

and two-thirds of the median area bright blue, which is invaded at the end of the cell

by a black spot ; secondaries with a much smaller and narrower bright blue area, also

interrupted by a black spot closing the cell. Underside as in the male, but sub-

marginal row distinct in primaries, and the upper two spots of the transverse band

just connected with the others ; the colour is much greyer in parts than in the male.

In certain lights the blue of the upper surface is a true blue, whilst in others it has

a purplish tinge.
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I have very carefully compared de Niceville's acestes with this species and find it is

identical ; the upper surface of his two specimens (one from Perak and the other from

Penang) is a shade purpler, but I have one from Dr. Staudinger from Malacca which

is of the ordinary colour, and the underside pattern is precisely similar in all. The

colour of the upper surface and the distinct markings of the underside at once

separate it from any other species. Its distribution is peculiar, it hitherto having

been recorded only from the Philippine Islands, Malacca, and Penang.

Arhopala bblla Bethune-Baker.

Arhopala bella Bethune-Baker and Druce, P. Z. S. Lond. 1896, p. 664, pi. xxx. figs. 6 <$ , 7 5 .

Hab. Kina Balu (Borneo).

Expanse, 6 55, $ 48 mm.

This very beautiful and (in the male) very unusual looking species will come nest

to A. corinda Hewitson, but may at once be recognised by its large size, its brilliant

purple margins, and its lustrous brown inner areas ; the transverse bands are also

somewhat different. A. corinda below has a more spotted appearance than A. bella.

Arhopala buruensis Holland.

Arhopala buruensis Holland, Novit. Zool. vol. vii. p. 78 (1900).

Hab. Buru Island.

Expanse, s 32, 2 30 mm.

I have not seen this species, which Mr. Holland places near my kounga (the azinis

de N.), and in my inability to compare the types it is impossible to do more than

record the species, which in this section of the group are differentiated by so small

or inconspicuous markings that it is not safe to make any remarks on the insect

unless we have the species before us.

Arhopala azinis de Niceville.

Arhopala azinis de Niceville, Journ. Bomb. Nat. Hist. Soc. 1895, p. 3, pi. T. fig. 31.

Arhopala kounga Bethune-Baker and Druce, P. Z. S. Lond. 1896, p. 662, pi. xxx. fig. 4, ?

(nee fig. 3, $).

Arrhopala azinis de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 466. n. 403 (1895).

Hab. Sumatra (N.E.) ; Borneo (Kina Balu).

Expanse, d & $ , 34 mm.

2 . Upperside : both wings like the male, but blue slightly more violet and much

less extensive, the primaries having a large black invading patch at the end of

the cell.

My description of kounga appeared just after de Niceville's had been published, and

I find the male figured in my paper is only a curious form of aroa, the female being

that sex of de Niceville's species. In that specimen, however, the black invading patch
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is not present in the primaries, and it will be interesting to note whether that is constant

in the Bornean form. The species can readily be separated from A. ace de Niceville by

the broad borders to the primaries and the difference in the pattern beneath. My
female from Kina Balu is apparently the only specimen of that sex yet taken.

Arhopala ace de Niceville.

Arhopala ace de Niceville, Journ. Bomb. Nat. Hist. Soc. vol. vii. p. 329, pi. H. fig. 13 (1892).

Arrhopala ace de Niceville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 464. n. 390 (1895).

Hab. Perak ; Sumatra.

Expanse, <? , 46-55 mm.

The female of this species is at present unknown, but the insect is a strongly

marked species and can be separated from azinis de N. by the quite different colour

of the upperside and by the linear markings beneath.

Arhopala agrata de Niceville.

Arhopala agrata de Niceville, Butt. India, vol. hi. p. 251, frontispiece fig. 137, $ (1890).

Hab. Singapore ; Java ; Burma.

Expanse, $ , 48 mm.

I have not seen the types of this species, but Mr. de Niceville has kindly lent his

entire collection to me, in which are one specimen from Singapore and two from

Burma ; the types from Singapore are in the Raffles Museum at Singapore, which he

(Mr. de Niceville) describes as of the same colour as teesta de Nicev. (i. e. bazalus Hew.)
;

the specimens before me, however, are by no means so deep in hue, being of a more real

purple with less of the brown shade ; this, of course, may be an individual aberration,

but it is advisable to notice it. The underside pattern is somewhat near that of A. ace

de Nicev., but the transverse band of the primaries is narrow and continuous, whilst in

the latter species it is broad and distinctly fractured below the fourth spot ; the

markings are also very obscure indeed, which is not the case with ace, and the

colour of the upperside of the latter is totally different.

Arhopala detrita (Staudinger).

Amblypodia detrita Staudinger, Iris, vol. ii. p. 129 (1889).

Hab. Palawan.

Expanse, 3 , 30 mm.
This species was described by Staudinger from an unique specimen, but it appears to

be fairly distinct from agrata de Nicev. ; it may be known by its much smaller size, its

brighter blue, its broad borders, and beneath by its transverse bands being straighter

and in the primaries entirely unfractured.

r2
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Arhopala (enoteia (Hewitson). (Plate III. fig. 3, d .)

Amblypodia cenotria Hewitson, 111. Diurn. Lep., Lye. p. 14 a, pi. iii c. fig. 56 (1865).

Hab. Philippine Islands ; Nias ; Borneo.

Expanse, d & $ , 41-43 mm.

d . Upperside : both wings brilliant lustrous bluish violet with excessively fine

linear black costa, no black posterior margin, the fringes only being blackish. The

same is the case with the secondaries, except that the costa is broadly brown and

the abdominal fold is brown ; lobe-spot and tail brown, tipped with white. Underside :

both wings brown, more or less with a chestnut tinge, with darker spots having pale

borders. Primaries with the three usual discal spots, the second and third having each

two small spots over them and one below each ; transverse chain-like fascia consisting

of seven spots, one on the costa, the three next shifted right out, the two below

inwards, below which is an indefinite spot varying in size ; submarginal row distinct.

Secondaries with a spot on the extreme basal edge of the costa, with four basal spots,

the lowest shifted beyond the internal nervure, followed by three rather larger spots
;

cell closed by an almost reniform spot, below which is a small triangular one ; chain-

like fascia composed of four pairs of spots, the second pair shifted outwards, third

inwards, fourth inwards again and confluent ; submarginal row distinct, a velvety-

black lobe-spot and another between the second and lower median nervules, each of

which is edged above and in the intervening space with bright blue (occasionally

green) metallic scales.

$ . Upperside : both wings brown, with a small purplish patch over the discal

and central area of the wing, reduced in the secondaries almost to the cell itself.

Underside as in the male, but the second and third discal spots are linked together

by two spots touching the costal margin of each.

The obliqueness of the first four spots of the transverse band in the primaries varies

a good deal, but the species is well marked and easily distinguishable. It has often

been confused with agnis Felder, which is a very much larger species.

Arhopala ^edias (Hewitson). (Plate III. fig. 4, d .)

Amblypodia tedias Hewitsoix, Cat. Lycaenidae B.M. p. 6, pi. iv. fig. 36, J
1

(1862) ; id. 111. Diuru.

Lep., Lye. p. 7 (1865).

Rab. Java.

Expanse, d , 51 mm.

d . Upperside : both wings pale, very metallic, lilac-blue
; primaries with linear

brown costa and finest linear outer margins ; secondaries with broad brown costa and

very fine linear outer margins ; abdominal fold pale brownish grey ; tail black, long,

tipped with white. Underside pale chestnut-brown, with darker spots palely encircled.

Primaries with three increasing cell-spots, between the second and third of which is
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another spot just over the cell, and below the third a larger spot in the lower median

angle ; transverse baud very distinctly spotted, composed of six spots, first spot small

below the costa, second, third, and fourth outwardly oblique and shifted right out

from the first, below these two shifted right inwards, but inclined slightly outwards

;

submarginal row distinct but indefinite ; submedian and subdiscal area pale greyish.

Secondaries rather darker than primaries, with four small very dark basal spots, second

and fourth shifted inwards, followed by three equally dark spots below each other ; cell

closed by a large subovate spot, below which is a smaller one in the lower median

angle ; transverse band very distinctly spotted, composed of eight spots, second

separate shifted outwards, third shifted right out again, fourth slightly outwards, fifth

well inwards, sixth slightly outwards, seventh angular spot well inwards, confluent with

the long eighth spot ; submarginal row distinct, parallel with the outer margin ; lobe

very slightly developed, with velvety-black spot, and on each side of tail a dark spot

with superimposed greenish-metallic scales, which also edge the lobe-spot above.

The beautiful metallic pale colour above will separate this species from any of its

allies, together with the very distinctly marked underside. It is a species that does

not appear to have been recognised since Hewitson's description, several identifications

in collections I have seen being wrong.

Arhopala agnis Felder.

Arhopala agnis Felder, Reise Novara, Lep. vol. ii. p. 228 (1865) ; Staudinger, Ex. Schmett.

p. 281, pi. xcvi., S (1888).

Amblypodia agnis Hewitson, 111. Diurn. Lep., Lye. p. 14 a. n. 74 (1869).

Narathura agnis Distant, Rhop. Malay, p. 262. n. 2, pi. xxi. fig. 29, $ (1885).

Amblypodia anarte Hewitson, 111. Diurn. Lep., Lye. p. 4. n. 8, pi. i. 'figs. 6, 7, $ (1863).

Arhopala agnis de Niceville, Butt. Ind. vol. iii. p. 236 (1890) ; Druce, P. Z. S. Lond. 1895,

p. 589.

Arrhopala agnis de Nice"ville and Martin, J. A. S. B. vol. lxiv. pt. 2, p. 466 (1895).

Hab. Burma ; Upper Tenasserim ; Mergui ; Malacca ; Perak ; Sumatra ; Nias
;

Mindanao; Borneo.

Expanse, <3 55-56, ? 53-64 mm.

The colour of agnis is subject to some variation ; I have one specimen that is almost

blue in tone, and several others very pale mauvy-violet.

This species is easily recognisable from any of the preceding near allies by its much

larger size, by the difference in colour of the upperside ; the pattern below is very

similar, but the difference in tone of colour is very marked.

Arhopala tendava (Gr.-Smith).

Amblypodia yendava Grose-Smith, Ann. & Mag. Nat. Hist. ser. 5, vol. xix. p. 297 (1887) ; id.

Rhop. Exot., Lycsenidje, pi. xiv. figs. 8 & 9 tf, 10 ? (1898).

Arhopala yendava de Niceville, Butt. Ind. vol. iii. p. 238. n. 790 (1890).
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Hab. Burma.

Expanse, 6 58, $ 60 mm.
The only difference between the two types of this species and agnis is that the blue

in the female is of greater extent than is usual in Felder's insect and that it is paler

and bluer, and I have but little doubt that the name should be sunk under agnis

Felder.

Arhopala tameanga Bethune-Baker.

Arhopala tameanga Bethune-Baker and Druce, P. Z. S. Lond. 1896, p. 568, pi. xxix. figs. 7 <$ , 8 ? .

Hab. Tameang-Lajang (S.E. Borneo).

Expanse, d 57, ? 54 mm.

From agnis Feld. this species may be easily distinguished by the quite different colour

of the upperside, which is very dark ; the underside pattern is somewhat similar, but

the spots of the transverse bands of both wings are more confluent, especially in the

secondaries. In agnis both these fascia are very distinctly spotted. The types are

now in my collection.

Arhopala semperi Bethune-Baker.

Arhopala semperi Bethune-Baker and Druce, P. Z. S. Lond. 1896, p. 659, pi. xxix. figs. 9 J
1

, 10 ? .

Hab. Borneo (Tameang-Lajang, Kina Balu) ; Baram River.

Expanse, d 54, $> 50 mm.

This species is very near tameanga Bethune-Baker, but may be separated by the

difference in the colour of the upperside, which is dull violet, and by the broadish

borders ; whilst beneath the pattern is similar, but the spots are larger, especially those

at the base and the cell-spots. The ground-colour is paler, making the pattern stand

out much more prominently. I have, since my first description was written, seen two

females from the Baram River (N. Borneo) which I believe to be this species ; they are

in Mr. Rothschild's Museum, but are very darkly marked. The types are in my
collection.

Arhopala barami, n. sp. (Plate III. fig. 5, d .)

Hab. Borneo ; Perak.

Expanse, d & $ , 50-51 mm.

d . Upperside : both wings purplish blue, in a side light dull and rather dark

:

primaries with the costa of medium width, dark brown, and a broad outer margin

rather wider at the apex ; secondaries with a very broad brown costa and rather less

broad outer margin ; tail brown, tipped with white, of moderate length. Underside

:

both wings ochreous-brown, with darker spots palely encircled. Primaries with three

large increasing cell-spots, below each of which is another, the first two obscure, the
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second being small, the third is dark and large and occupies the lower median angle

;

transverse band very wide, composed of six spots, the first the smallest, the first four

spots being confluent, inclined outwards, with a very slight curve at the fourth, spots

5 and 6 confluent, shifted slightly inwards ; submarginal row obscure, marginal

row more obscure ; submedian and subdiscal areas pale. Secondaries with four very

distinct basal spots below each other, fourth one shifted well inwards, followed by

three largish spots below each other, second one shifted very slightly inwards ; cell

closed by a large spot, below which is a small one in the lower median angle

;

transverse band composed of eight spots, the first two large, the second very large and

shifted outwards and touching both the spot closing the cell and the third spot which

is shifted well outwards, fourth shifted again out, fifth slightly inwards, sixth very

slightly outwards, seventh angular spot confluent with the eighth, which is almost

bisected, shifted well inwards ; submarginal row obscure, a deep black small spot at

the anal angle preceded by two other black spots, which are Avell covered with pale

azure-blue metallic scales, which also edge the anal spot above.

? . Upperside : both wings paler blue tinged with violet
; primaries with a widish

brown costa, increasing suddenly just before the end of the cell, where a blackish

patch is thus formed invading the blue ; outer margin broad, increasing somewhat

towards the apex. Secondaries with less broad margins than those of the male.

Underside exactly like that of the male.

This species can at once be separated from semperi Bethune-Baker by the

purplish colour of the upperside, by the broad outer margins, and by the altogether

paler tone of the underside, as also by the pattern being more confluent than that of

semperi.

I have before me a male from Perak, in which the outer margins are quite narrow.

The male type is in the collection of Mr. Rothschild, and the female in that of the

late Mr. de Niceville, now in the Calcutta Museum.

Arhopala dajagaka (Staudinger, MS.).

Arhopala dajagaka Bethune-Baker and Druce, P. Z. S. Lond. 1896, p. 660, pi. xxix. figs. 11 <£, 12 $ .

Hab. Kina Balu ; Labuan ; Tameang-Lajang.

Expanse, 6 & 5 , 55-56 mm.

This species may be readily distinguished from semperi mihi by the absence of a tail

and by the colour of the underside, which is of a somewhat peculiar greenish brown,

and by the isolated spot in the subdiscal area below the second spot in the discoidal

cell of the primaries lying about midway between the median nervure and the inner

margin. It may equally well be separated from barami mihi by the darker blue of

the upperside, the narrow black outer margins, which are decidedly broad in barami,

and by the under-surface differences just enumerated.
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Arhopala anamuta Semper. (Plate III. fig. 6, d .)

Arhopala anamuta Semper, Schmett. Philip. Ins. Bd. v. p. 203.

Hal. Mindanao.

Expanse, 6 , 44-48 mm.

6 . Upperside : both wings dull brownish purple, looking in certain lights quite

brown
;

primaries with narrow black posterior margins and a narrower costa ;

secondaries with a narrow dark posterior margin and a broad costa ; abdominal fold

brown. Underside : both wings warm brown, with darker spots palely encircled.

Primaries with discal spots ; between the second and third is often present on the

discoidal nervure another minute spot, and below these two the usual spots are present

in the pale internal area ; transverse fascia composed of a curved row of six quite

confluent spots ending on the lower median nervule, below which is a seventh spot

shifted inwards ; submarginal row rather indistinct, extreme margin finely dark.

Secondaries with a half-spot at the extreme base of the costa ; four basal spots

inclined inwards, the third being projected outwards, followed by three larger spots

;

cell closed by a subquadrate spot, below which is a third triangular one connecting it

with the lowest of the previous three ; transverse chain-band composed of four pairs

of confluent spots, the lower of the first pair has its outer margin shifted outwards,

the second pair is shifted further outwards, the third pair inwards, the fourth

pair consists of the angular seventh shifted inwards and the long eighth spot;

submarginal row fairly distinct; a black spot is at the anal angle and between

the second and lower median nervule, the space between which is filled with metallic-

green scales, with which the spots themselves are surmounted ; extreme margin finely

dark. No tail, but the lower median nervule is elongated into a very short tooth-like

projection, decidedly shorter than in dajagaka.

This species is a close ally of dajagaka Stgr., but is easily distinguished by the

uniformly broad and regular transverse band on the underside of the primaries. 1 have

also a small-sized specimen of a much brighter blue, with no brown shading at all.

Akhopala allata (Staudinger). (Plate III. fig. 7, d .)

Amblypodia allata Stgr. Iris, vol. ii. p. 125, Ta£. ii. fig. 1 (1889).

Arhopala allata Druee, Proc. Zool. Soc. Loud. 1895, p. 590.

Hab. Palawan, Mindanao, and Mindoro ; Labuan.

Expanse, 6 41-45, $ 42-44 mm.

c? . Upperside : both wings very dark, dull, almost brownish violet, in some lights

looking almost brown
;
primaries with broad blackish posterior margins and narrow

costa ; secondaries with very broad dark brown margins all round ; tail tipped with
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white. Underside : both wings chestnnt-brown, with darker spots with pale en-

codings. Primaries with three discal spots ; below the second and third is another

spot, the second in the paler submedian area, that below the third at the angle of the

lower median nervule ; the transverse band composed of five confluent spots, almost

straight, but slightly inclined outwards ; beneath this, under the lower median nervule,

is sometimes a very minute dot ; submarginal row somewhat indistinct, extreme

margin excessively fine dark brown. Secondaries with four basal spots, the second

and fourth shifted inwards, followed by three larger spots in a straight line below each

other ; cell closed by a long narrow spot, below which is a very small one in the lower

median angle ; transverse band composed of two upper detached spots, the second

shifted outwards, four confluent spots shifted right outwards, the lower two of which

are each slightly shifted inwards, seventh and eighth spots quite confluent, the angular

seventh being shifted well inwards ; submarginal row fairly distinct, the upper white

margin of which reaches the internal nervure ; anal spot black, and a black dash is

between the lower and second median nervules, the space between and above which is

filled with metallic bluish-green scales.

$ . Upperside : both wings dull bluish purple, brownish purple in certain lights.

Primaries with very broad posterior and apical brown margins and a broad brown
costa. Secondaries with very broad margins all round, in fact the purple only occupying

an area a little beyond the discoidal cell. Underside like that of male, but in the

transverse band in the secondaries the third of the confluent spots is shifted decidedly

inwards ; this is constant in the five females before me.

The late Dr. Staudinger most kindly lent me his two original types of this species,

which were figured in the ' Iris,' vol. ii. pi. ii. fig. 1, ? ; but there must have been a mistake

with this figure, for it does not agree with the type female, nor yet with any female 1

possess, neither with any male. There is no spot beneath the lower median nervule of

the transverse band in the primaries, and in the secondaries the two upper spots of the

transverse band are quite detached and are distinct and well defined, not confluent and

almost obliterated as in the figure. The spots and markings are also much sharper

than the figure would lead one to suppose. The only specimen from Mindoro is bright

almost ultramarine-blue, not dull purplish as usual. The peculiar colour of the

upperside, brownish violet, will separate this species from any of its neighbours.

Arhopala khamti Doherty.

Arhopala khamti Doherty, J. A. S. B. vol. l.\. pt. 2, p. 32, pi. i. fig. 5, J
1

(1891).

Hob. Margherita, Upper Assam.

I have not been able to see this species, but from the description it is evidently near

(£iiea Hew.
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Arhopala (enea (Hewitson). (Plate V. figs. 21 & 21 a.)

Amblypodia cenea Hewitson, 111. Diurn. Lep., Lye. p. 14 e, pi. iii c. fig. 55 (1869).

Arhopala cenea de Niceville, Butt. Ind. vol. iii. p. 243 (1890).

Ilab. Sikkim ; Khasia Hills.

Expanse, 6 & $ , 41-44 mm.

This species is local, but not uncommon where it occurs ; it may be readily distin-

guished from its neighbours by its brighter colour, larger size, and the clear, clean-looking

ochre-brown of the under surface. The genitalia have the tegumen excavated and open

at the apex, and the hooks, jointed at the elbow, are from that point long and slender

;

the clasps are very deep, excavated at the tips, forming a sort of jaw, the upper part of

which is resolved into a long, curved, sharp hook. The penis is long and slender.

Arhopala eama (Kollar). (Plate V. figs. 22 & 22 a.)

Thecla rama Kollar, Hiigel's Kaschmir, vol. iv. pt. 2, p. 412. n. 1, pi. iv. figs. 1, 2, $ (1848).

Amblypodia rama Hewitson, Cat. LycEeuidse B.M. p. 13. n. 59, pi. vii. figs. 69, 70 c?, 71 ?

(1862) ; Leech, Trans. Ent. Soc. Lond. 1889, p. 111. n.51.

Panchala rama Moore, Proc. Zool. Soc. Lond. 1882, p. 252; Dolierty, Journ. A. S. B. vol. Iv.

pt. 2, p. 126. n. 122 (1886); Butler, Ann. & Mag. Nat. Hist. ser. 6, vol. i. p. 145. n. 38

(1888).

Amblypodia querceti Moore ; Horsfield and Moore, Cat. Lep. Mus. E.I.C. vol. i. p. 43. n. 64

(1857).

Arhopala rama de Niceville, Butt. Ind. vol. iii. p. 251 (1890).

Amblypodia violacea Rober, Iris, vol. i. p. 72, Taf. v. fig. 6 (1886).

Hab. Himalayas; Burma; China; Sikkim.

Expanse, 6 35, $ 33-35 mm.
Herr Rober has described his violacea, from " the East Indies," as a distinct species,

but it agrees in every respect with this insect—there is not one small point in which 1

can differentiate it. It may be known from cenea Hew, by the broadish outer margins,

by the pale colour of the underside, by the tail being little more than a long tooth,

and by the absence of an anal black spot and any metallic scaling.

The exceedingly broad dark margins of the secondaries are also a marked charac-

teristic of the species. The genitalia are not unlike those of oenea Hew., but the

tegunien-hooks are short and not elbowed ; the clasps are broader, with the upper

part of the jaw pointed but broader. The penis is decidedly stouter.

Arhopala atrax (Hewitson). (Plate III. fig. 8, 6 .)

Amblypodia atrax Hewitson, Cat. Lye. B.M. p. 13. n. 58 {nee pi. vii. figs. 80 & 82, ? ) (1862)

Moore, Proc. Zool. Soc. Lond. 1865, p. 774; Hewitson, 111. Diurn. Lep,, Lye. p. 13 (1869).

Satadra atrax Moore, J. A. S. B. vol. liii. pt. 2, p. 39 (1884).

Arhopala atrax de Niceville, Butt. India, vol. iii. p. 246 (1890).
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Hab. India (distribution unknown to me) ; Tavoy Valley ; Burma.

Expanse, J & $ , 42 mm.

6 (type). Upperside : both wings rather bright purplish blue, dull in a side light;

primaries with a narrow black costa and broad posterior margin ; secondaries with a spot

on each side of the tail, which is black, rather long, tipped with white. Underside pale

brown,
r

washed with pale pinkish lilac, with darker spots palely edged. Primaries with

three increasing cell-spots, the first and second of a narrow-oval shape ; below the second

and third are two spots divided by the lower median nervule ; touching the tip of the

inner edge of the third cell-spot is another one on the edge of the cell ; on the costa

are two small spots, one over the third and the other nearer the second cell-spot

;

transverse band composed of seven spots dislocated below the fourth, first spot small,

second larger, shifted outwards, third inwards, fourth outwards, fifth well inwards, sixth

slightly out, seventh slightly inwards but with an outward inclination ; submarginal

row narrow, rather obscure ; submedian area pale. Secondaries with four small basal

spots, second and fourth shifted inwards, followed by three larger ones below each

other, the second of which is shifted inwards ; a large subquadrate spot closes the cell,

below which is a small one in the lower median angle, where it joins the lowest of the

series of three spots ; transverse band composed of eight spots, the second very large

and shifted slightly outwards as to its outer margin, but well inwards as to its inner

margin, where it touches the spot closing the cell, third spot shifted well outwards,

fourth further out, fifth inwards, sixth outwards, seventh angular spot shifted right

inwards and touching the eighth spot (this transverse band has the appearance of a

bifurcated band owing to the second spot touching the cell-spot, which is joined to the

two spots below, as described) ; submarginal row very obscure ; lobe-spot blackish

(lobe scarcely developed), and a small blackish spot just beyond the tail well covered

with pale bronzy-green scales, which fill up the space between it and the lobe-spot, and

also edge the latter one.

? . Upperside : both wings bright rather pale blue, darker in a side light
; primaries

with very broad costa, broader beyond the cell, outer margins very broad ; secondaries

with very broad costa and rather less broad outer margin. Under surface exactly as in

the male, but the spots are rather larger.

In describing this insect Hewitson, as he intimates, confused two quite distinct

species ; fortunately his type male is preserved in the National Collection, and it is

distinct from the female in the Hewitson Collection. Colonel Bingham has given a

pair to the Museum which he captured in Burma (Tavoy Valley) in March 1893, so

that I am thus enabled to describe the true female. My description of the male is

from the original type. The female described with the male by Hewitson is entirely

distinct, and I have therefore re-named and re-described it with its correct male under

the name hewitsoni.

s2
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Aehopala hewitsoni n. sp. (Plate III. fig. 9, 8 ; Plate V. figs. 23 & 23 a.)

Hob. India ; base of Himalayas from Dehra Dun to Bhutan ; Malda and Chota

Nagpur Districts ; Central Provinces ; Calcutta ; Orissa ; Nilgiris ; Burma.

Expanse, d 35, $ 38 mm.

8 . Upperside : primaries dull lilac, with costa narrowly dark brown, and a very

dark brown posterior margiu. Secondaries darkish brown, with a lilac-blue patch

situated just over the discoidal cell. Tail brown, white-tipped. Underside pale

greyish brown, with a somewhat shining pale lilac tinge, spots darker, palely encircled.

Primaries with three small discal spots increasing in size ; beneath the second and third

are two spots separated by the lower median nervule, and on the costa, a little forward

of the third, is another small one; transverse fascia continuous, gently arched; fifth

and sixth spots inwardly inclined, seventh spot detached and obscure ; submarginal row

obscure but dark, and followed by a darker shading up to the margin ; submedian area

paler. Secondaries more tinged with lilac, with four very small dark basal spots, the

fourth paler and obscure and shifted inwards, followed by three small spots, the upper

two dark, the lowest paler and obscure ; cell closed by a larger spot, below which is a

small triangular one ; transverse fascia-spots—first and second almost confluent, the

second rather the larger, the third and fourth confluent and shifted right outwards

though not quite detached, fifth shifted inwards, sixth outwards, seventh shifted well

inwards, detached from the eighth, which is small and really forms a fourth lowest spot

beneath the three middle ones ; submarginal band darker, and followed by a darker

shading up to the margin ; a very dark spot on the lobe, followed by a scanty

scattering of greyish scales mixed with a few metallic-bluish ones on the margin almost

to the second median nervure.

$ . Upperside : both wings brown : primaries with a darker patch at the apex of

the cell, and a largish brighter lilac-blue patch occupying the discal, central, and sub-

median areas, but not below the submedian nervure ; secondaries uniform brown.

Underside as in the male, but spots and fascia a little more distinct.

This species has hitherto passed as A. atrax Hewitson. That author described two

distinct species under that name. The male being described first, as usual, the name

of atrax must attach to it, Hewitson's type of which is in the National Collection.

The female described by Hewitson is this species, both sexes of which are now quite

common, and are mentioned and re-described by de Niceville in his ' Butterflies of

India ' (vol. iii. p. 246). The colour of the upperside alone easily separates it from

atrax, which latter is very decidedly brighter and bluer than the present species, which

is of a very obscure violet colour. The genitalia do not call for special remark, and are

figured on Plate V. figs. 23 & 23 a.



AMBLTPODIA GEOUP OP THE LYC^ENIDvE. 133

Arhopala alemon de Niceville. (Plate V. figs. 24 & 24 a.)

Arhopala alemon de Niceville, Journ. Bomb. Nat. Hist. Soc. p. 371, pi. F. figs. 20 $ , 21 ?

(1891).

Hob. Burma.

Expanse, s 40, $ 46 mm.
De Niceville likens this species to A. rama Kollar, but it is a much closer ally of

A. hewitsoni mihi; indeed the males are difficult to separate; alemon is somewhat
larger, with the violet colour rather more subdued, slightly more extensive and

indefinite as to its outer margins ; the females are, however, more easily separated,

being very much larger, with the whitish patch pupilled with black closing the cell,

whilst below the ground-colour is without any violet tinge, decidedly paler than

A. heivitsoui, the spots consequently showing proportionately darker.

I have at present seen only this species from Burma, where it probably replaces

A. heivitsoni in certain districts. The genitalia are slighter in proportion than those

of the previous species, the hooks are longer, and the clasps smaller. The penis is

nearly straight.

Arhopala canaraica (Moore).

Satadra canaraica Moore, Journ. A. S. B. vol. liii. pt. 2, p. 39 (1884); Water-house, Aid, pi. clxv.

figs. 5, 5 a, S (1886).

Arhopala canaraica de Niceville, Butt. India, vol. iii. p. 245. n. 799 (1890).

Hah. Canara, S. India {Moore) ; Travancore (de Niceville).

Expanse, d 40-45, 2 44-45 mm.

This species is somewhat near alemon de N., but can be easily separated by the blue

colour of the upperside and by the purplish tinge of the brown of the under surface,

which is also decidedly darker than in alemon ; the pattern is likewise smaller and

darker,

Arhopala alea (Hewitson).

Amblypodia alea Hewitson, Cat. Lycsenida; B.M. p. 12. n. 57, pi. vii. figs. 79, 81, $ (1862).

Satadra alea Moore, J. A. S. B. vol. liii. pt. 2, p. 38 (1884).

Arhopala alea de Niceville, Butt. Ind. vol. iii. p. 246 (1890).

Hal. India.

" Male. Upperside : both wings violet-blue ; fore wing with the outer margin rather

broad. Hind wing with the margins as broad as in the females of other species.

Underside : both wings brown, tinted with lilac. Tore wing with the transverse band

long and narrow, slightly curved. Hind wing with the band broken, ill-defined ; the

anal angle irrorated with white.'' (Hewitson, I. c.)

This species Hewitson described from a specimen in the National Collection which
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is now lost, there being no insect in the Museum that at all agrees with Hewitson's

figure. I possess one very close, but the transverse band of the secondaries is not

absolutely broken, as shown in his figure.

Aehopala dodonba (Moore). (Plate V. figs. 25 & 25 a.)

Amblypodia dodonea Moore; Hovsfield and Moore; Cat. Lep. Mus. E.I.C. vol. i. p. 43. n. 65, pi. i a.

fig. 8 (1857).

Panchala dodonea Moore, Proc. Zool. Soc. Lond. 1882, p. 252.

Panchala dodoncea Butler, Ann. & Mag. Nat. Hist. ser. 6, vol. i. p. 144. n. 37 (1888).

Panchala'? dodoncea Butler, Proc. Zool. Soc. Lond. 1886, p. 364. n. 32.

Arhopala dodoncea de Niceville, Butt. Ind. vol. iii. p. 258 (1890).

Rob. Western Himalayas.

Expanse, 6 & $ , 40-48 mm.
This is a very distinct species, easily recognisable from all others ; both sexes are

exactly alike. It is perhaps nearest A. rama Kollar, but the very pale, almost silvery,

blue, and the extremely broad borders of the upper surface separate it easily, whilst

below it is quite different, being very pale, with the markings standing prominently

out, the pattern being very similar. Mr. de Niceville (I. c.) thought this might be a

dimorphic form of rama. I have, however, examined several males and mounted

dissections of the genitalia, which show, I think, that the species are quite distinct,

though very close. It will be seen that the claspers differ somewhat, and all the

organs are very much larger and stouter.

Arhopala comica cle Niceville.

Arhopala comica de Niceville, Journ. Bomb. Nat. Hist. Soc. vol. xiii. p. 170 (1900).

Hob. Live Long, near Bhamo, Upper Burma (5000 feet).

Expanse 43 mm.

When describing this species from a single example, de Niceville himself says it may

be an aberration, but that he is at a loss to conjecture of what species. I have no doubt

whatever that it is a sport of A. dodonea Moore. The shapes of the tail and of the lobe

are almost identical ; the outline of the wing is very similar. The colour of the wings

above, together with the denticulate invasion of the blue patch, at once remind one of

Moore's insect, whilst below the ground-colour is very close in hue, and though the

spots are aberrant, the general line of pattern is similar. This is an instance of the

undesirability of describing a species from an unique example.

Arhopala japonica (Murray). (Plate III. fig. 10, s ; Plate IV. figs. 21 & 21 a.)

Lyccena japonica Murray, Ent. Mo. Mag. vol. xi. p. 167 (1874).

Hab. Japan.

Expanse, s & 2 , 45-47 mm.
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In both sexes the apex of the primaries is produced into a short hook tip.

This species is somewhat near paramuta de N., but may easily be recognised by the

paler and brighter blue, the cell being closed by a black spot on the upperside of the

primaries, and by its larger size, whilst the colour of the under surface is much smoother

and rather more uniform. The genitalia are very close to those of A. rama and dodonea,

with the penis strongly bent near the orifice. The clasps are, however, broader, and

the lateral supports of the tegumen straighter.

Arhopala paramuta (de Niceville). (Pi ate IV. figs. 22 & 22 a.)

Panchala? paramuta de Niceville, Journ. A. S. B. vol. liii. pt. 2, p. 81. n. 23, pi. ix. figs. 7 $ ,

7 a ? (1883).

Darasana newara Moore, torn. cit. p. 42 (1884) ; Waterhouse, Aid, pi. clxv. figs. 4, 4 a, <$

(1886).

Arhopala paramuta de Niceville, Butt. Ind. vol. iii. p. 268 (1890).

Ilab. Nepal ; Sikkim ; Khasia Hills.

Expanse, 6 & S , 34-36 mm.

De Niceville says (I. c.) this is a common species in Sikkim, occurring in April and

May. It is very easily separated from those near it, being a very distinct little species.

The genitalia are distinct, having a compact heavy tegumen, with short, nearly straight

hooks ; the clasps are just the shape of a ham cut off sharply at the knuckle end. The

penis is nearly straight.

Arhopala zeta (Moore).

Amblypodia zeta Moore, Proc. Zool. Soc. Lond. 1877, p. 590, pi. lviii. fig. 6, $ .

Satadra zeta Moore, J. A. S. B. vol. liii. pt. 2, p. 41 (1884).

Arhopala zeta Moore; de Niceville, Butt. India, vol. iii. p. 268 (1890).

Hab. S. Andaman Isles.

Expanse, ? , 31 mm.

? . Upperside : both wings brilliant pale blue
;
primaries with costa broadly black

up to apex of cell, where it suddenly increases in width up to the apex, outer

margin very broadly black ; secondaries with very broad margins all round. Under

side : both wings warm cinnamon-brown, with darker spots palely encircled. Primaries

with three increasing cell-spots, below the third another spot in the lower median

angle ; transverse band composed of five (I six) spots ; both wings have been injured

here, and it is not possible to say whether there is a small spot on the costa or not

;

spots confluent, the first three forming a very slight arc, and the fourth and fifth having

a slight inward tendency, submarginal and marginal rows obscure ; subdiscal area

darker, submedian paler, than the ground-colour. Secondaries with four small basal

spots, the third shifted slightly outwards, followed by four larger spots below each
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other ; cell closed by a larger spot, below which is a small one in the lower median

angle ; above the spot closing the cell are two spots above each other, reaching to the

costal nervure ; these usually form the first two of the transverse band, which band is

shifted slightly outwards, the second spot is shifted slightly out, the third inwards,

fourth outwards, fifth inwards, the band being composed of only five spots ; submarginal

and marginal rows fairly definite, no spots or metallic scaling at the anal angle.

Mr. Moore has very kindly lent his type specimen (unique) to me, from which this

description is taken. I have more to say about it under the next species.

Arhopala roona (Moore).

Narathura roona Moore, J. A. S. B. vol. liii. pt. 2, p. 42 (1884).

Arhopala roona Moore; de Niceville, Butt. India, vol. iii. p. 268 (1890).

Hah. Andaman Isles.

Expanse, s & ? ,
33-39 mm.

6 & 2 Upperside : both wings rather bright violet-blue
; primaries with costa

broadly blackish up to the apex of the cell, where it suddenly increases up to the apex

of the wing, outer margin very broad ; secondaries with broad margins all round.

Underside exactly like zeta Moore, except that the colour is paler and the markings

larger, and also that in the secondaries the two spots usually forming the first two spots

of the transverse band are just attached to the rest of the band ; in the type of zeta

they are detached. There is no trace of the usual dark anal spots or metallic scaling.

De Niceville has very correctly diagnosed these two species. I keep them apart

with great reluctance : the blue of the upperside is, however, quite distinct, being quite

pale, almost silvery and lustrous in zeta ; in roona it is quite violet. The specimen of

zeta has, however, a somewhat crippled appearance, and is decidedly smaller, and it

gives me the impression of the larva having been starved. If this is so it is not at all

unlikely that the colour is abnormal. Recent material has brought to our hands more

roona from the Andaman Isles and also from Burma, but no zeta have come. I feel

that they are probably one and the same species, but in the absence of sufficient

material I refrain from definitely uniting them.

Arhopala agelastus (Hewitson).

Amblypodia agelastus Hewitson, Cat. Lye. B.M. p. 12, pi. vi. figs. 61 & 62, ? (1862).

Narathura agelastus Moore, Journ. Linn. Soc. London, Zool. vol. xxi. p. 44 (1886).

Arhopala agelastus de Niceville (in parte), Butt. India, vol. iii. p. 278 (1890).

Hab. India ; Mergui ; Burma.

Expanse, 6 , 47 mm.

6 . Upperside : both wings rather bright dark purplish blue
; primaries with costa

narrowly black, slightly increasing towards the apex, posterior margin rapidly decreasing
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towards the anal angle, apical area very broadly black ; secondaries with a broad costa

and rather narrow posterior margin. Under surface ochre-brown, with darker markings

palely but faintly encircled. Primaries with three small increasing cell-spots, below the

third a small one in the lower median angle ; transverse band composed of six confluent

spots, with a very slight curve in the three upper ones, the whole band being slightly

oblique outwards; submarginal and marginal row obscure; submedian area pale; sub-

discal area dark. Secondaries with four, quite small, basal spots, the fourth shifted well

inwards, followed by three larger ones below each other, the second shifted slightly

inwards, and the third the largest of the three ; cell closed by a subreniform spot,

below which is a very small one in the lower median angle ; over the spot closing the

cell are two others (usually forming the two upper spots of the transverse band) above

each other, the lower one being the larger ; transverse baud composed of six spots

beginning on the upper discoidal nervule, the first two confluent, the second shifted

very slightly outwards, third with the inner margin only shifted inwards, fourth almost

confluent with the third, fifth angular spot touching the sixth and shifted well inwards

;

submarginal and marginal rows obscure ; a small black spot at the anal angle, preceded

by two others, which are more or less covered with pale greenish-blue metallic spots.

Arhopala perissa Doherty is a very close ally of this species; in fact, I am extremely

doubtful if they are not one and the same, but as I have so little material I deem it

best to keep them distinct for the present. Doherty's species has the spots and fascia

wider and larger, and the borders of the upperside broader.

De Niceville says (Butt. Ind. I. c.) that Mr. Doherty showed him certain specimens

taken at Mergui and in Tenasserim, and that some, of them bore traces of a circular

patch of differently shaded scales on the upperside of the fore wing, as in A. atosia

Hewitson. I have these specimens now before me, named agelastus by de Niceville
;

but they are moolaiana Moore, and not Hewitson's species : the reference to atosia

should therefore be eliminated from the account of agelastus in de Niceville's work.

Akhopala perissa Doherty. (Plate III. fig. 11, 6 .)

Arhopala perissa Doherty, Journ. A. S. B. vol. lviii. pt. 2, p. 419, pi. xxiii. lig. 11 (1889) ; de Nice-

ville, Butt. India, vol. iii. p. 278. n. 842 (1890).

Hal. Myitta ; Tenasserim Valley ; Burma.

Expanse, d & S , 45 mm.

There appear to be two forms of this species, differing on the upperside only ; the

type is rich purplish blue, and I have several specimens of this colour, of both sexes,

before me, but I have also in de Niceville's series several of both sexes which are

brilliant pale lustrous blue, without any admixture of purple at all ; the underside is

precisely the same in every respect. I notice the same thing in tounguva Gr.-Smith,

but the difference is by no means so marked.

vol. xvii.— part i. No. 18.

—

August, 1903. t
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This species is an exceedingly close ally of tounguva Gr.-Smith, but as I have only

seen about a dozen of each species, I have thought it better to keep them distinct. It

is quite possible, however, that further material may prove them to belong to one and

the same insect ; in fact I believe this will prove to be so. They obtain in almost

exactly the same district ; both are local, this species being only recorded from Burma,

and tounguva from Burma and the Andaman Isles.

Aehopala tounguva (Gr.-Smith). (Plate III. fig. 12, s .)

Amblypodia tounguva Grose-Smith, Ann. & Mag. Nat. Hist. ser. 5, vol. xx. p. 268 (1887)

.

Arhopala tounguva de Niceville, Butt. India, vol. iii. p. 269. n. 830 (1890) ; Grose-Smith, Rhop.

Exot., Lye. pt. 44., pi. xv. figs. 4, 5 (1898).

Had. Toungu ; Burma ; Andaman Isles.

Expanse, 6 & $ , 44-47 mm.

In some specimens the underside is irrorated slightly with ochreous, whilst the

upperside is occasionally of a violet-blue. Both sexes are almost the same. The

markings of the underside are very close to perissa Doh., and also to asopia Hew.
;

from the former it can be distinguished by the difference in the transverse band of the

secondaries, and also by the colour of perissa being clear, smooth, cinnamon-brown

beneath, whilst tounguva has more or less of an irrorated or dusted appearance.

Asopia Hew. is sufficiently distinct not to require differentiating. As mentioned

under the previous species, I believe that tounguva will prove to be one and the same

as Doherty's insect.

Arhopala asopia (Hewitson). (Plate III. fig. 13, 6 .)

Amblypodia asopia Hewitson, 111. Diurn. Lep., Lye. p. 14/. no. 90, pi. iii c. figs. 50, 51 (1869).

Arhopala asopia de Niceville, Butt. Ind. vol. iii. p. 270 (1890).

Hab. Moulmein, Upper Tenasserim, Tilin Yaw, and Bhamo (N. Burma).

Expanse, d & ? , 46-48 mm.

6 . Upperside : both wings dull sublustrous violet, rather dull in tone ; primaries

with the costa narrowly, posterior margin broadly, apex more broadly dark brown
;

secondaries with costa broadly, and posterior margin less broadly brown ; abdominal

margin greyish. Underside: both wings cinnamon-brown, with darker spots palely

encircled. Primaries with spots darker than secondaries, and tinged with violet; three

discal spots, below which the submedian area is dark, below the third spot is another

adjoining it ; transverse band very regular and even in width, widish, slightly curved

near the costa, and with a slight outward inclination ; below the submedian nervure is

an obscure spot beneath the band ; submarginal band dark, but obscure ; submedian

area pale. Secondaries with spots paler than in primaries, one on the costal base, four

basal spots, the upper two very small and dark, followed by four larger ones ; cell
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closed by an elongated spot, below which is a small triangular one ; two spots from the

costa below each other, of which the lower one is slightly oblique and touches both

the elongated spot and the upper one of the transverse band, which begins on the

upper discoidal nervure and extends beyond the submedian ; the second spot, rectangular

like the first, is shifted slightly outwards, the inner margin of the third is shifted

inwards, fourth spot outwards, fifth right inwards, not detached, and confluent with

the small sixth ; submarginal row very obscure ; the lower median nervure is slightly

elongated, so as to form a short tooth-like projection.

? . Upperside : both wings bright blue ; primaries with costa broadly, outer

margins more broadly, and apical area still more broadly blackish ; secondaries with

broadish borders all round, but decreasing towards the anal angle, the costa being the

broadest. Underside as in the male.

I have one female from Tilin Yaw (N. Burma) before me in which the colour of the

upper surface is exactly of the same violet tint as in the male, not bright blue as usual.

In de Niceville's fine collection I find several specimens of this insect, and it is from

these that I am enabled to add Tenasserim and Tilin Yaw to its distribution, whilst

Haberhauer took a female in Bhamo, which is in Dr. Staudinger's collection now

before me. It is evidently a rare and local species, but is not difficult to separate

from its near neighbours by the pale violet colour, and also by the underside being

very decidedly paler than any of its allies. It should be easily recognised from the

figure (Plate III. fig. 13, <S ).

Arhopala ceeta de Niceville.

Arhopala ceeta de Niceville, Journ. Bombay Nat. Hist. Soc. vol. vii. p. 333. n. 10, pi. H. fig. 17, $

(1892)

.

Hob. Burma.

Expanse, ? , 43 mm.

I cannot help regarding this as merely an aberration of asopia Hew. ; the whole

appearance of the specimen bears this out. In a difficult genus like this, where the

species are so closely related and are separable by such small characteristics, it would

be a wise plan never to describe a species from a unique example (as in this case)

unless it should happen to be a palpably new and strongly marked insect.

Arhopala perimuta (Moore).

Amblypodia perimuta Moore; Horsfield and Moore, Cat. Lep. Mus. E.I.C. vol. i. p. 42. n. 61

(1857) ; Hewitson, Cat. Lycsenidse B.M. p. 12. n. 55, pi. vi. figs. 65, 66, $ (1862) ;
id. 111.

Diurn. Lep., Suppl. p. 21. n. 62, pi. vii. suppl. fig. 61, <j (1878).

Darasama perimuta Moore, Journ. A. S. B. vol. liii. pt. 2, p. 42 (1884) ; id. Journ. Linn. Soc.

Lond., Zool. vol. xi. p. 44 (1886).

Arhopala perimuta de Niceville, Butt. Ind. vol. iii. p. 270 (1890).

T2
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Hah. Sikkim ; Sylhet; Khasia Hills; Cherra Punji, Margaree; Pegu; Burma;

Mergui.

Expanse, <J 30-32, ? 29-30 mm.
This species can be easily recognised from asopia Hew. by its much smaller size

and its blue colour [asopia being quite violet in tone), whilst the quite different colour

beneath, yellow and purplish, will at once separate it. The genitalia have the

tegumen short and of a heavy scimitar-shape ; the clasps are bilobed, and the penis is

a straight tube.

Arhopala azenia (Hewitson).

Amblypodia azenia Hewitson, 111. Diuru. Lep., Lye. p. 7, pi. iii. figs. 22, 23 (1865).

Hah. New Guinea.

Expanse, d 44-52, 2 40-48 mm.

This very beautiful species has been exceedingly rare until within the last few years,

but recent collections from New Guinea have contained considerable numbers. It

has been somewhat difficult to give it and the following species (A. acron Hew.) their

right position ; but the latter is evidently near to admete Hew., so this will be their

best position, though the brilliance of the blue of azenia Hew. at first makes it look

out of place.

There is no difficulty in recognising the species at a glance, the lustrous almost

morpho-like blue of the upperside, and the beautiful white underside just tinged with

faintest pink, beneath which the usual spots and bands (nearly allied in position to

those obtaining in admete) show through as a sort of purplish-lilac colour, should

make the insect distinguishable at once. It is a beautiful species, but apparently

with about the most limited range of distribution in the group.

Arhopala acron (Hewitson). (Plate III. fig. 14, d .)

Amblypodia acron Hewitson, Cat. Lye. B.M. p. 9, pi. v. figs. 53 & 54 (1862) ; id. 111. Diurn. Lep.,

Lye. p. 7 (1865).

Hah. Batchian.

Expanse, d & 2 , 46 mm.

This insect is a close ally of the preceding species, but can be distinguished at once

in that the blue colour of the upperside is decidedly darker, whilst beneath the colour

is uniform greyish brown, with the spots and bands a trifle darker, outlined sharply

with fine whitish edgings. It is, I believe, a very rare species ; I have only seen about

half a dozen examples in all the collections that have passed through my hands, and

one of those is in my own collection. Though Hewitson's figure of the underside is

not good, it is quite sufficient to enable the species to be recognized. Neither this

nor the precediug species is likely to be confused easily with other species. I can

trace no records of this butterfly elsewhere than from Batchian.



AMBLYPODIA GBOITP OF THE LTC^NID^. 141

Arhopala admete (Hewitson).

Amblypodia admete Hewitson, 111. Diurn. Lcp., Lycsemdse, p. 7, pi. iii. figs. 18 & 19, ^ (1865).

Amblypodia eucolpis Kirsch, Mitth. cl. k. zool. Mus. Dresden, Heft ii. Taf. vi. fig. 6; Ribbe, Iris,

vol. ii. p. 257 (1889).

Arhopala admete Grose-Smith, Novit. Zool. vol. i. p. 581 (1894).

Hah. Halmaheira ; Ceram ; Gilolo ; New Guinea.

Expanse, d & $ , 44-50 mm.
This species is at once separable from its near allies by its large size and by its

underside pattern, which in the primaries is marked by the absence of any spot in the

cell (I have specimens in which the least trace of one is just discernible), the first spot

being that closing the cell, and by the broad dark transverse band, whilst in the

secondaries the main characteristic is the very white edging (generally more or less

suffused in the male) to the transverse band.

Its distribution is somewhat confined and local, it being at present only recorded

from Ceram, Gilolo, Halmaheira, and New Guinea.

Var. waigeoensis, nov. var. (Plate III. fig. 15, d .)

d . Upperside : both wings bright rich lustrous blue, rather dark, but not at all

dull, as in admete, but much brighter. Underside similar to admete in the markings of

both wings, but the ground-colour quite pale ; the apical area of the primaries is

tinged broadly with pale lilac ; the secondaries are entirely tinged with very pale

pinkish lilac, and the white external suffusion to the transverse band is very broad

indeed, forming a most marked character. The spots and markings are fully as dark

as in admete, and therefore stand out very prominently in the pale ground.

$ . Upperside : both wings very much paler and greener in tint, with the median

nervules in the secondaries broadly black. Underside as in the male, but the tint of

the secondaries is more pinkish ochreous, not shining, and there is no broad white

suffusion to the transverse band. There is a trace of a small and obscure spot in the

centre of the cell of the primaries, both in this variety occasionally and also sometimes

in admete. This variety forms a sort of link between eirimete and admete.

Hah. Waigeoe.

Expanse, d 37-40, ? 33-35 mm.

I have three males and two females of this very pretty form from the island of

Waigeoe, where I expect it -re places admete Hew.

Arhopala epimete (Staudinger). (Plate III. fig. 16.)

Amblypodia epimete Staudinger, Iris, vol. ii. p. 128, pi. ii. fig. 2, J
1

(1889).

llab. Palawan.

Expanse, d & S , 34-35 mm.

d . Upperside: primaries violet-blue, with costa broadly, posterior margin very broadly.
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and apical area more broadly still, purplish brown ; secondaries dark brown, with an

obscure blue patch occupying the cell or thereabouts ; no tail. Underside : both wings

pale ochreous brown, tinged with pinkish ; spots and fascia darker, margined with whitish.

Primaries with three increasing discal spots, beneath and above the third another spot,

that above being close on the costa, subdiscal space up to the lower median branch dark

;

transverse band composed of six laterally margined spots ending on the lower median

nervule ; the first spot on the costa is small, second shifted well outwards is larger, third

with its inner margin only shifted a little inwards, fourth large spot shifted well outwards

and oblique (these spots are sharply margined and form a slight irregular curve), fifth

and sixth spots are indefinite somewhat as to their margins, and the sixth is shifted

outwards from the fifth ; below this is usually another very indefinite and obscure

spot, not reaching quite to the submedian nervule, and not always present. Secondaries

more pinkish than the primaries, with four basal spots, the third shifted slightly out-

wards, followed by four larger spots and occupying equivalent positions ; cell closed by

an irregular spot, below which is another small one touching the third spot of the

previous row above, and touching the spot closing the cell are two others, the upper of

which is shifted outwards ; transverse band beginning on the upper discoidal nervule

and composed of six small spots, the second shifted well outwards, but inclined

inwards, the third right inwards, fourth outwards, fifth right inwards, the sixth very

small, slightly inwards ; these with the lowest of the two rows of four spots form an

irregular inner half-circle round the lobe, posterior and abdominal margins ; sub-

marginal row as usual, the anal portion of which is broadly margined internally with

greyish ; margin obscurely and darkly spotted ; the usual submarginal row followed

by a slight darker marginal spotting ; apical area slightly dusted with greyish
;

submedian area from the transverse band pale.

? . Exactly like the male, except that the obscure blue patch in the secondaries is

almost absent.

This is apparently a rare insect, and at present is only recorded from the island of

Palawan ; it is rather near admete, var. waigeoensis, but may be separated by its smaller

size, its more violet colour, which is very much less extensive in the primaries and is

almost absent in the secondaries, whilst beneath it is more uniform in tone and pattern

and is much more spotted.

Arhopala belphcebe Doherty.

Arhopala belphcebe Doherty, J. A. S. B. vol. lviii. pt. 2, p. 421, pi. xxxiii. fig. 18 (1889) ; de Niceville,

Butt. India, vol. iii. p. 272 (1890).

Hab. Myitta ; Tenasserim Valley ; Burma.

Expanse 3 mm.

I have not seen this insect, but from the figure and description it evidently belongs
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to this section. The resemhlance to " agesias " I cannot, quite follow, as that is a very

different-looking and strongly-marked species.

Arhopala duessa Doherty.

Arhopala duessa Doherty., Journ. A. S. B. vol. lviii. pt. 2, p. 419, pi. xxiii. fig. 6 (1889) ; de Niceville,

Butt. Ind. vol. iii. p. 271 (1890).

Hab. Myitta ; Dannat Kange ; Tenasserim.

Expanse 36-38 mm.

This species is near epimete Stgr., but the brilliancy of the blue of the upperside

will at once separate it from that insect. The underside of Staudinger's species is so

close to this that I believe the one is probably a local form of the other.

Arhopala ammonides (Doherty). (Plate III. fig. 31, 6 .)

Acesina ammonides Doherty, J. A. S. B. vol. lx. pt. 2, p. 34. n. 5 (1890).

Hab. Tenasserim.

Expanse, 6 & ? , 30-31 mm.

This species is very close to duessa Doh. in the colour of its upperside, but is paler,

and it has a tail, which duessa has not ; beneath it is deeper in general tone, whilst the

light parts are whiter, and it has the marked whitish spot on the costa of the secondaries.

It forms an excellent link from the tailless group we have just been considering with the

tailed group named by Moore Acesina. I do not see my way, however, to retain this

genus, as the characters given are quite inconstant in the various species that should

form the subgenus, and would apply equally well to others widely separated from these.

Arhopala ammon (Hewitson).

Amblypodia ammon Hewitson, Cat. Lycsenidfe B.M. p. 9. n. 41, pi. v. figs. 49, 50, ? (1862).

Narathura ammon Distant, Rhop. Malay, p. 272. n. 19, woodcut n. 83, $ (1885).

Arhopala ammon de Niceville, Butt. Ind. vol. iii. p. 243 (1890).

Arrhopala ammon de Niceville and Martin, J. A. S. B. vol. Ixiv. pt. 2, p. 470(1895).

Hab. Mala.cca ; Sumatra.

Expanse,, 6 & S , 32-35 mm.

This species may be easily separated from ammonides Doh. by the lilac tone and

the narrow borders of the primaries, and also by the uniform colour of the under

surface.

Aehopala myrzala Hewitson.

Amblypodia myrzala Hewitson, 111. Diurn. Lep., Lye. p. 14 c, pi. iii b. figs. 41 & 42, $ (1865).

Hab. Mindanao ; Philippine Islands.

Expanse, 6 & ? , 42 mm.
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This species, from its size and general appearance, looks scarcely in keeping with its

near neighbours, being about half as large again, but the underside pattern is so very

similar that I cannot place it elsewhere ; it may at once be recognised by its

large size.

Arhopala birmana (Moore).

Panchala birmana Moore, Proc. Zool. Soc. Loud. 1883, p. 531.

Arhopala birmana de Niceviile, Butt. Ind. vol. iii. p. 274 (1890).

Acesina arisba de Niceviile, Journ. Bomb. Nat. Hist. Soc. vol. vi. p. 369 (1891).

Arhopala birmana Grose- Smith, Rhop. Exot., Lye. pt. 44, pi. xv. figs. 1, 2, 3 (1898).

Hob. Toungu ; Burma ; Tenasserim.

Expanse, d 37-40, $ 32-40 mm.
The width of the borders is variable. Specimens from Tilin Yaw (Burma) have

the borders decidedly wider than those from Tenasserim, but in all cases they are

much wider than in aberrans de N. ; the blue is also darker and the size decidedly

smaller. From paraganesa de N. it may be distinguished by its larger size, its darker

and very much more extensive blue. I have the type specimens now before me, and

they agree precisely with those of arisba de Niceviile.

Referring to the original descriptions of this species, I have not been able to

examine the genitalia of them, but I have no doubt in my own mind that the specimen

with the white spot, described as a male, is the female, and that the one with the

darker and larger blue area is the male which was described as the female ; the same

remark also applies to both the text and the plate in Mr. Grose-Smith's ' Rhopalocera

Exotica.'

Arhopala aberrans (de Niceviile).

Acesina aberrans de Niceviile, Journ. A. S. B. vol. lvii. pt. 2, p. 279. n. 8, pi. xiv. figs. 3 6 , 4 ?

(1888) ; de Niceviile, Butt. Ind. vol. iii. p. 281. n. 847, pi. xxv. figs. 142 6 , 143 ? (1890).

Hab. Upper Tenasserim ; Tilin Yaw (N. Burma).

Expanse, c? & ? , 40-44 mm.

This species on the upperside is very distinct, but on the underside it is almost an

exact copy of paraganesa de N., only very much larger. It is also larger than birmana

Moore, and of a much paler and rather brighter blue, whilst the female has a very

marked patch of white at the upper extremity of the cell of the primaries.

Arhopala paraganesa (de Niceviile). (Plate IV. figs. 23 & 23 a.)

Amblypodia paraganesa de Niceviile, Journ. A. S. B. vol. li. pt. 2, p. 63. n. 185 (1882).

Panchala paraganesa Moore, Proc. Zool. Soc. Lond. 1883, p. 530.
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Acesina paraganesa Moore, Journ. A. S. B. vol. liii. pt. 2, p. 42 (1884); de Niceville, Butt. Ind.

vol, iii. p. 281. n. 846 (1890).

Hob. Northern India ; Nepal ; Sikkim ; Assam ; Java (Gecle) (Fruhstorfer).

Expanse, d & ? , 33-35 mm.

This species has, I believe, been hitherto confined to North-eastern India, but

recently Herr Fruhstorfer, of Berlin, has sent me some specimens of Arhopala to

determine, among which is a single male of this species taken on Gede Mountain in

Java ; it is not, however, a typical specimen, the underside being more like ammo-
nides in colour and general appearance—it is, however, most probably this species.

The genitalia are quite typical of the genus Arhopala, with the clasps rather larger •

than usual ; the penis is bent in the middle.

Arhopala zephyretta (Doherty).

Acesina zephyretta Doherty, J. A. S. B. vol. lx. pt. 2, p. 33. n. 3 (1891).

Hub. Margherita ; Upper Assam ; Cherra Punji.

Expanse, d & $ , 30 mm.

d & ? - Upperside : both wings dark brown ; primaries only with a very small

diffused patch of pale blue extending but little over the cell. Under surface with the

markings just like paraganesa de Niceville, but the general tone is much more uniform

without the strong white contrasts usually present in that species.

This is probably only a local form of de Niceville's species.

Arhopala ariel (Doherty). (Plate III. fig. 24, d .)

Acesina ariel Doherty, J. A. S. B. vol. lx. pt. 2, p. 33. n. 4 (1891).

Hal. Margherita; Upper Assam ; Khasia Hills ; Cherra Punji.

Expanse, d 31, ? 35 mm.

d . Upperside : both wings very deep lustrous bluish purple
;
primaries with the

purple colour having a strong, oval, well-defined outer margin, leaving the apex and the

anal angle exceedingly broadly black, the outer margin less broadly so, and the costa

up to the end of the cell rather narrowly black ; in the secondaries the purple has the

same oval outer margin, but only extends to just beyond the cell. Tail blackish,

tipped with white ; fringes dark, with scarcely a trace of light edging. Underside

:

both wings dark brown tinged with purple, with a slight lilac dusting. Primaries with

the purple tinge confined to the costa and outer margin and the lilac dusting to the

apex ; all the spots are precisely as in paraganesa de N., with the exception of the

fourth spot of the transverse band which is shifted strongly outwards, and there is but

little white on the interior of this band. Secondaries with all the markings precisely

as in paraganesa de N., but the ground is very dark, strongly tinged all over with

purple, with a slight lilac dusting especially near the apex, and a prominent white spot

between the two outer spots on the costa.

vol. xvii.—part i. No. 19.

—

August, 1903. u
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2 . Upperside: both wings black
;
primaries with a very small, pale blue, basal area;

secondaries with the least trace of a pale blue dusting close to the base, very much less

in each case than in paraganesa de !N. Underside: both wings darkish brown, with a

slight violet tint and no lilac dusting; otherwise just like the male.

This species is quite distinct from paraganesa de N. ; the upperside is quite different,

being very much darker blue, whilst the secondaries have a very much less extent of

blue ; beneath it is fairly uniform in tone, with very little white indeed, almost confined

to the costal spot of the secondaries.

Arhopala ganesa (Moore). (Plate IV. figs. 24 & 24 a.)

Amblypodia ganesa Moore; Horsfield and Moore, Cat. Lep. Mus. E.I.C. vol. i. p. 44. n. 66,

pi. ia. fig. 9 (1857).

Panchala ganesa Moore, Proe. Zool. Soc. Loncl. 1882, p. 252; Dolierty, Journ. A. S. B. vol. iv.

pt. 2, p. 126. n. 121 (1886).

Arhopala ganesa Staudinger, Ex. Schmett. p. 281, pi. xcvi., 6 (1888) ; de Niceville, Butt. Ind.

vol. iii. p. 282 (1890).

Hub. Western Himalayas.

Expanse, 6 & ? , 28-31 mm.

This species may be recognised from all its neighbours by- the entire paleness of the

underside of the secondaries ; the primaries are also very much paler than any of its

allies. The underside pattern is close to this subgroup of the genus, to which it is

more nearly related than to dodonea Moore, near which it has usually been placed.

De Niceville says (I. c.) it appears to be confined to an altitude of 5500 to 6500 feet

in forests. It has a wide range, occurring in Kashmir on the west to Kumaon on the

east, always in oak-forests, where it is rather common.

The genitalia are similar to those of paraganesa de N., but the clasps are of a

different shape, and the curve of the penis is nearer the base.

Aehopala loomisi Pryer.

Arhopala loomisi Pryer, RUop. Nih. p. 11, pi. ii. fig. 15 (1886).

Arhopala ganesa var. scminigra Leech, Entomologist, xxiii. p. 44.

Arhopala ganesa var. loomisi Pryer ; Leech, Butt. China, pt. ii. p. 343, pi. xxx. fig. 11 (1893).

Bab. Japan ; Chang-yang (Central China) ; Chow-pin-sa (Western China).

Expanse 32 mm.
" Mule. Primaries blue, paler beyond the cell ; costa and outer margin deeply bordered

with black ; the discoidal spot, which is within the costal border, is more intensely

black. Secondaries black, suffused with blue, most pronounced along the central area.

Fringes fuscous grey. Under surface (primaries) pale brownish grey, with four whitish

wavy-edged darker bands, the first two are basal, the third is abbreviated, the fourth

broad and the only one which is clearly defined ; submarginal line slender and
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interrupted : secondaries greyish brown, with four interrupted bands, these are of the

ground-colour, but darker at the edges, and bordered with whitish ; brownish sub-

marginal line wavy, bordered with whitish, and followed by a few brownish linear dots

on the margin ; fringes pale grey, preceded by a darker line. Expanse 32 mm.

"At the time I described the above form of A. ganesa, I was not acquainted with

Pryer's loomisi ; I now find that the latter and my var. seminigra are identical ; as,

however, Pryer's name is the earlier one, it must stand for the Japanese and Chinese

form of the Indian A. ganesa. The type loomisi was taken at Kanozan, in Kadnoa,

Japan ; I received one example from Chang-yang, Central China, and another from

Chow-pin-sa, Western China."

—

Leech, I. c.

I have not seen a specimen of this insect.

Abhopala arvina (Hevvitson).

Amblypodia arvina Hewitson, 111. Diurn. Lep., Lye. p. 12, pi. ii. figs. 16 & 17, $ (1865).

Arhopala abue de Niceville, Joum. Bomb! Nat. Hist. Soc. vol. ix. p. 281, pi. O. fig. 26, <J (1895).

Ilab. Java, Assam, Tenasserim.

Expanse, 6 , 39 mm.

6 . Upperside : both wings intense ultramarine-blue ;
primaries with very fine black

margins ; secondaries with the costa broadly, posterior margin very finely black,

abdominal fold blackish. Underside : both wings brown, suffused with lustrous

purplish, entirely as to the secondaries, but only as to the upper two-thirds in the

primaries; spots browner, with paler purplish edgings. Primaries with three discal

increasing spots, the first two obscure, below which the submedian area is darker,

below the third there is another spot ; transverse band of moderately even width,

outwardly oblique for the first four spots, followed by two spots below each other,

shifted inwards ; the band continuous, a small detached spot beneath the band is below

the submedian nervule ; submarginal lunular row rather obscure, followed by a

marginal interrupted narrow band. Secondaries entirely purplish with reddish spots,

four near the base, followed by three rather larger ones ; cell closed by an elongated

curved spot, below which is a triangular one ; on the costa are two spots below each

other, the lower one being much larger than the first and touching both the elongated

spot and the upper spot of the transverse band, which consists of three pairs

of spots, each pair being quite confluent, the second pair is shifted inwards, the third

pair well inwards, the latter spot of which is almost divided into two and touches the

internal nervure ; submarginal row lunular, but rather indefinite. No tail.

? . Upperside : both wings pale sublustrous azure-blue
;

primaries with a broad

brown costa, very broad outer margin, and yet broader apical area ; secondaries with

very broad margins all round, the costa being the broadest. Underside like the male,

but much paler and not so rich in colour
;
pattern just the same, but inclined to be

rather obscure.

u2
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The male of this species is a beautiful insect, the intense richness and depth of the

blue being very striking. I have one specimen from Java, in which the reddish purple

of the underside is entirely replaced by a curious subdued steely bronzy green,

something like the colour occasionally found in meander "Boisd.

In de Niceville's collection are two males and one female from Tenasserim, and in

Staudinger's collection there is one male from Assam.

The female has not hitherto been described, but Heir Fruhstorfer has sent me a fine

pair from Java for identification and I have described the female sent by him.

Arhopala adala de Niceville.

Arhopala adala de Niceville and A. adulans de Niceville, Journ. Bomb. Nat. Hist. Soc. vol. ix.

pp. 282-284, pi. O. figs. 27&28 <$ , 29 ? (1895).

Hab. Dannat Kange and Ataran Valley ; Tenasserim ; Burma.

Expanse, d 43-44, ? 44-46 mm.
I have very carefully examined this species and compared it most particularly with

A. adulans described by de Niceville at the same time, and I cannot believe that they

are other than one and the same species. The main differences stated by him are that

the latter is darker and less reddish, and lacks the small costal spot over and beyond the

third cell-spot. Now I find that in all species that have a reddish, or a reddish tinged

with lilac or violet, underside, the colour is very liable to vary, and except in very fresh

specimens the lilac or violet colour is apt to evranesce and leave a merely reddish hue

behind ; then as to the lack of the costal spot, in one of de Niceville's specimens of adala

there is a very small spot present on the costa of one wing, and I have noticed in this

group of insects that this particular spot seems given to occasional disappearance.

This species is very close indeed to arvina Hew., and will come next to it, indeed so

close is it that on first examination I quite thought it was the female of that species,

but closer inspection revealed that some of the specimens were males.

Arhopala buddha, n. sp. (Plate III. fig. 25, d .)

Hah. Java.

Expanse 40 mm.

3 . Upperside : both wings pale azure-blue
;
primaries with a broad black costa,

broader outer margin, and yet broader apical area; secondaries with very broad margins

all round, the costa being rather the broadest. Tail short, fairly stout, tipped with

white; at the end of the cell in the primaries is a distinct black spot invading the

blue. Beneath both wings fairly dark purplish lilac, with rather darker spots tinged

with red. The pattern is just the same as in adala de Niceville, except that there is a

distinct bend in the first four spots of the transverse band of the primaries and a very

slight fracture below the fourth spot ; there is also a slight trace of some submetallic

scales at the anal angle.
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I have described this species from an example taken by Herr Fruhsto'rfer on Gede

Mountain in Western Java at an altitude of about 4000 feet.

. Arhopala oeca (Hewitson).

Amblypodia cceca Hewitson, 111. Dium. Lep., Lye. p. 14, pi. iv. fig. 28, £ (1865).

Arhopala caeca Druce, Proc. Zool. Soc. Loud. 1895, p. 591.

Ilab. Borneo.

Expanse, 8 & ? , 40-42 mm.

8 . Upperside : both wings submetallic violet-lilac, in a side light more distinctly

lilacine ;
primaries with exceedingly fine linear brownish margins ; secondaries with

the costa broadly brownish and the posterior linear margin exceedingly fine. Under-

side: both wings brown, with a somewhat bronzy lustre, with darker spots and fasciae

palely edged. Primaries with a minute spot beyond the centre of the cell, which is closed

by a larger one ; transverse fascia oblique and curved, ending on the lower median

nervure, this fascia is quite broad at its end but tapers upward to a very narrow line at

the costa ; submarginal row very obscure ; subdiscal area dark, two semi-confluent small

dots are beneath the origin of the lower median nervule ; submedian area very slightly

paler. Secondaries with all markings much darker, four very minute somewhat indis-

tinct basal dots, followed by three spots below each other, the upper two being very

small indeed, the lower one larger ; cell closed by an elongated good-sized spot, from

which up to the costa runs an equally broad straight stripe shifted slightly outwards

and also slightly outwardly oblique ; transverse band from the upper discoidal to the

internal nervure composed of two very small spots, the third spot is larger and shifted

inwards, fourth larger still and shifted outwards, fifth right inwards and confluent with

the long sixth spot ; anal angle with a small dark dot followed by a very slight brilliant

green-metallic scaling, over which is an irregular whitish stripe. Tail short, very stout,

blackish, tipped with white ; fringes scalloped with white on each side of the tail.

$ . Upperside : both wings purplish blue
;
primaries with a blackish spot closing

the cell and abroad black costa, yet broader outer margin, and broader still apical area

;

secondaries with extremely broad margins all round, the costa being the broadest.

Underside like that of the male.

This species is entirely distinct from any others that I know and appears to be

confined to the island of Borneo.

Arhopala canulia (Hewitson). (Plate III. fig. 26, 8 .)

Amblypodia canulia Hewitson, 111. Diurn. Lep., Lye. p. 14/. n. 91, pi. hi c. fig. 54, ^ (1869).

Hob. Philippines; Batchian.

Expanse, 8 & ? , 37-39 mm.

8 . Upperside : both wings deep purplish, with very fine black linear margins ; in the
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secondaries the costa is broad. Underside : both wings brownish grey. Primaries with

a narrow, even, obscure, transverse band to the lower median nervule ; submarginalband

darker and broadish at the anal angle, tapering away below the apex. Secondaries with

an obscure narrow spot closing the cell and another obscure one below the cell;

transverse band distinct, moderately even, lightly edged interiorly, but the outer paler

edging diffused ; submarginal row obscure, palely edged in the anal area ; a small

black spot at the anal angle, a larger one between the second and lower median nervule,

the space between and over which is very pale bluish white.

2 . Upperside : primaries blackish, with a paler and less purple-blue patch from the

discoidal to the submedian nervule aud about a third over the median area. The

secondaries are bluish from the upper discoidal to the submedian nervure with a broad

dark margin, all the nervures showing broadly black. Underside as in the male, but

with all the markings very much obscured.

This is a very distinct species and is recognisable at a glance ; it is very near fulla

Hewitson, the distinctions being recorded under that insect.

Arhopala fulla (Hewitson).

Amblypodia fulla Hewitson, Cat. Lycfenidce B.M. p. 10. n. 47, pi. vi. figs. 67, 68, £ (1862) ;

Hewitson, 111. Diurn. Lep., Lye. p. 11 (1865).

Hab. Boiron ; Andamans ; Amboina.

Expanse, 6 37, $ 36 mm.

6 Upperside : both wings brilliant shining violet-blue ; the primaries with an

exceedingly narrow black costa and narrow black posterior margin ; secondaries with the

costa broadly and the posterior margin narrowly black, abdominal fold greyish, a

slight tooth-like projection at the end of the lower median nervule. Underside : both

wings pale, slightly rufous brown. Primaries paler in the submedian area, spotless, with

a narrow transverse band to the lower median nervule somewhat obscure ; submarginal

and marginal areas rather darker. Secondaries with an exceedingly obscure spot in the

cell and a very narrow dash closing it; beyond this a broadish band of darker shading

edged indefinitely rather palely, the exterior edging broadly pale ;-> marginal and

submarginal areas darker, divided at the anal angle by a pale curved line ; a very small

black dot at the extreme anal angle.

2 . Upperside: both wings paler and less violet than in the male; primaries with

costa and posterior margin broadly and apex very broadly blackish ; secondaries with

costa very broadly and posterior margin narrowly black. Underside as in the male.

This species may be known from canulia Hewitson by the bluer and brighter

colour of the upper surface and by the darker, redder, and warmer tone of the under

surface. Canulia has a very cold greyish under surface and has also distinct black anal

spots with metallic scaling, which are absent in this species.
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Arhopala (andamanica) W.-M. & de N. (Plate IV. figs. 25 & 25 a.)

Amblypodia (? Narathura) folia var. andamanica W.-M. & de N. Proc. A. S. B. 1881, p. 143. n. 6.

Naralhura subfasciata Moore, Trans. Ent. Soc. Lond. 1881, p. 312.

Arhopala andamanica de N. Butt. India, vol. iii. p. 267, pi. xxvii. fig. 199, c? (1890).

Hab. Andamans.

Expanse 40 mm.

<S . Upperside : both wings bluer than in A. fulla Hew., and with less violet in it

;

the costa and posterior margin more broadly and the apex much more broadly black in

the primaries; the costa is also shorter, the apex sharper, and the posterior margin

rounder than in fulla Hew. Underside as in A. fulla, but ochreous instead of slightly

rufous.

2 . Upperside : both wings paler and bluer than in the male
;
primaries with a broad

black costa, very broad outer margin, and very much broader apical area ; secondaries

with a very broad dark costa and rather narrow outer margin.

This species is quite distinct from fulla Hew., and is a much smaller insect. The

genitalia have the tegumen-hooks stoutish and the clasps are heavy and broad,

terminating in short upturned points.

Arhopala wildei Miskin. (Plate I. figs. 18 <s , 19 ? .)

Arhopala wildei Miskin, Ann. Queensl. Mus. no. 1, p. 71 (1891).

Amblypodia cupido Staudinger, in litt.

Hab. Queensland.

Expanse 44.-45 mm.

6 • Upperside : both wings sublustrous azure-blue of a roughish texture, with

narrow black costa to the primaries and wide outer margins increasing towards the anal

angle ; secondaries with broad dark greyish costa, white above the costal nervine, and

wide black outer margins increasing at the anal angle ; tail black, tipped with white ;

abdominal fold pale greyish. Underside : both wings white with brown spots and

fascia. Primaries with costa broadly brown, extending between the discal spots,

which thus show a white margin ; two spots in the cell and one closing it, beyond

which are three very oblique (outwardly) spots, forming a short very oblique row

from the third subcostal nervule; submarginal row very distinct at the anal angle,

tapering finely into obscurity at the apex ; submarginal band continuous. Secondaries

with three basal spots followed by three rather larger ones below each other

;

submarginal row distinct and lunulated ; margin pale brown, moderately broad,

lunulated as to its inner edge ; extreme margin finely white ; at the anal angle

is a black spot, a very slightly metallic marginal dusting is between the lower and

submedian nervures.

$ . Upperside : both wings dark brown, with a large snow-white patch in the
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primaries extending over the discal, submedian, and two-thirds of the median areas. In

the secondaries the white patch is confined by the upper discoidal and submedian

nervures and is not in the cell, except at its outer extremity, where it is closed by a dark

spot. At the base of both wings there is a bright pale azure-blue scaling, extending

half over the cell and more than halfway along the inner margin of the primaries, but

almost confined to the cell in the secondaries. Tail brown, tipped with white.

This is a very distinct species and should be recognisable without the least difficulty.

Dr. Staudinger sent me one female with his collection, and I found three males in

the Tring Museum, these being all the specimens I have seen.

Aehopala disparalis (Felder).

Amblypodia disparalis Felder, Sitz. Akad. Wiss. Wien, xl. p. 454 (1860); Hewitson, 111. Diurn.

Lep., Lye. p. 12, pi. iv. fig. 25, <J (1865).

Arhopala disparalis Felder, Reise Nov., Lep. p. 230. n. 256, tab. xxviii. figs. 4 & 5.

Amblypodia courvoisieri Ribbe, Iris, vol. xiii. p. 335, Taf. vi. fig. 2, 6 (1901).

Hah. Amboina ; Ceram.

Expanse, s , 43 mm.

6 Upperside : both wings pale silvery blue not lustrous, with a lilac shade in a side

light
;
primaries with a fine dark costa and rather wider outer margin ; secondaries

with a greyish costa not very broad, posterior margin narrow ; tails black, white-

tipped. Underside : primaries greyish white, becoming greyish brown on the outer

margin, with no markings at all except a trace of a submarginal band ; the subdiscal

area is darker grey. Secondaries whitish, with a dark grey spot closing the cell»

transverse band composed of eight dark grey isolated spots, with the exception that the

seventh and eighth touch each other ; submarginal and marginal rows distinct, the latter

fine; a dark spot on each side of the tail.

? . Upperside : both wings white, with very broad borders all round. Underside

like that of the male.

This species is near wildei Miskin, but is smaller, with narrower borders, rather

different colour, and darkish grey beneath, not white, whilst the spots are also different.

The species described under the name courvoisieri by Ribbe (/. c.) is without doubt

Felder's insect.

Akhopala critala (Felder).

Amblypodia critala Felder, Lep. Aniboin., Sitz. Akad. Wiss. Wien, xl. p. 453 (1860) ; Hewitson,

Cat. Lye. B.M. no. 67, p. 15 (1862) ; id. 111. Diurn. Lep., Lye. p. 9, pi. iv. figs. 26, 27 (1865).

Arhopala critala Staudinger, Exot. Schtnett. p. 281 (1888).

Hah. Amboina.

Expanse, <S 48, $ 46 mm.

d . Upperside : primaries exceedingly pale azure-blue, with white showing through
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in the median area ; costa and posterior mai'gin very broadly dark brown ; the outer

margin of the blue is very strongly scalloped. Secondaries with extreme base dark brown,

followed by a very broad band of white, extending along the costa to beyond the

subcostal nervure and all down the abdominal fold ; the rest of the wing to the margin

is very dark blackish brown ; the cell and about a quarter beyond it and the submedian

area for a like distance are exceedingly pale azure-blue ; tail dark brown, margin

strongly scalloped on each side of it, tipped with white, each of the nervure-spaces from

the anal angle to the upper median nervure has a broadish submarginal dash of very

pale whitish blue, with which colour the fringes of both wings are tipped. Underside

:

primaries with the cell, the costa, and the posterior margin very broadly dark brown, the

rest of the wing forming a large triangular white area. Secondaries, a broad dash of

brown at the extreme base, followed by a very broad transverse band of white ; rest of

wing to posterior margin dark brown ; from the internal to lower discoidal nervure is

an exceedingly broad marginal band of very pale metallic greenish blue interrupted

by the nervures, between each of which is a long black spot in the blue.

? . Upperside : like that of the male, but with no blue whatever, the blue area of

the primaries being white ; the margins are also broader. There is a trace of a very

scanty blue scaling at the base of the primaries. Underside as in the male.

This is an instance of the very rare case of mimicry in this group, the species

mimicking the genus Danais very beautifully.

Arhopala axiothea (Hewitson).

Amblypodia axiothea Hewitson, 111. Diurn. Lep., Lye. p. 7. n. 21, pi. ii. figs. 10 & 11, c? (1865).

Amblypodia strophe Grose-Smith, Novit. Zool. vol. iv. p. 366 (1897) ; id. Rhop. Exot., Lycsenidse,

pi. xiv. figs. 6&7 (1898).

Hab. New Guinea {Hewitson) ; Kapanu, Dutch S.W. New Guinea {Gr.-Smith).

Expanse 46 mm.

This species is like no other of the group ; the broad and peculiar fascia of the

underside will separate it immediately from every other species.
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PLATE I.

Fig. 1. Mahathala hainana, 2 , n. sp., p. 23.

2. Iraota lazarena, $ , p. 13.

3. Surendra amisena, d , p. 6.

4. „ „ type ? , p. 6.

5. „ „ blue ? , p. 6.

6. „ vivarna, type d , p. G.

7. Arliopala viola, d , p. 51.

8. ,, dohertyi, d , n. sp.
5 p. 64.

9. ,, hercules, var. herculina, s , p. 28.

10. „ kiriwinii, s , n. sp., p. 38.

11. ,, eupolis, s , p. 41.

12. ,, padus, s , p. 46.

13. „ „ blue ? , p. 46.

14. „ eridanus, d , p. 49.

15. „ tephlis, type c? , p. 53.

16.
,, ,, d , from Celebes, p. 53.

17. „ bazaloides, 6 , p. 55.

18. „ wildei, <s , p. 151.

19- „ „ $,p. 151.

20. „ sangira, d , p. 57.

21. „ helms, d , p. 58.

22.
,, ,3

var. anthelius, d , p. 58.

23. „ myrtha, d , p. 61.

24.
,, mindanensis, d , u. sp., p. 62.

25. „ myrtale, d , p: 63.

26. „ quercoides, d , p. 68.

27. „ phoenops, d , p. 68.

28. „ ijauensis, d , p. 80.

29. „ hrookei, d , p. 84.

30. „ pseudomuta, d , p. 87.
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PLATE II.

Fig. 1. Arhopala vihara, d , p. 66.

2. „ malayica, d , p. 71.

3. ,, nicevillei, d , p. 73.

4. „ iwbilis, d , p. 74.

5. „ „ ¥ , p. 74.

6. ,, moolaiana, d , p. 89.

7. ,, amphimuta, d , p. 90.

8. ,, inornata, 6 , p. 91.

9. „ epimuta, 6 , p. 88.

10. ,, agesilaus, 6 , p. 93.

11.
,, catori, 6 , p. 93.

12. „ davaoana, 6 , p. 96.

13. ,, gunongensis, 6 , p. 97.

14. „ brahma, 6 , p. 99.

15. ,, hypomyta, 6 , p. 99.

16. ,, oberthuri, 6 , p. 101.

17. ,, adonias, tf , p. 102.

18. ,, irregularis, ? , p. 111.

19. ,, eumolphus, d , ex Darjeeling, p. 104.

20. ,, „ d , ex Java, p. 104.

21. ,, „ d , ex Khasia Hills, p. 104.

22. „ s, „ „ p. 104.

23. ,, ,, 2 , type form, ex Sikkim, p. 104.

24. ,, „ 2 ,
pale blue, ex Palawan, p. 104.

25. „ staudingeri, <s , p. 109.

26. „ horsjieldi, 6 , p. 107.

27. ,, basiviridis, d , p. 108.

28. ,, kuhni, d , p. 113.

29. ,. „ ? , p. 113.

30. ,, morphina, c? , p. 117.
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PLATE III.

Fig. 1. Arhopala : chinensis, d , p. 118.

2. >>
corinda, d , p. 121.

o
5? cenotria, d , p. 124.

4. 55 cedias, d , p. 124.

5. 55 barami, d , p. 126.

6. J?
anamuta, d , p. 128.

7. 5? allata, d , p. 128.

8. •5 atrax, d , p. 130.

9. 5! hewitsoni, d , p. 132.

10. 55
japonica, d , p. 134

11. 55 perissa, 6 , p. 137.

12. )5
toungnva, d , p. 138.

13. 55 asopia, d , p. 138.

14. 55
acron, d , p. 140.

15. 55
admete, var. waigeoensis, 6 , p. 141

16. 55 epimete, d , p. 141.

18. 5?
acetes, d , p. 45.

19. 55 anunda, d , p. 76.

20. 55 ,, d var., p. 76.

21. 55 „ $ ,
pale blue var., p. 76.

22. 55 cexone, d , p. 35.

23. 55
auxesia, d , p. 80.

24. 55 fln'«l, d , p. 145.

25. 5> buddha, d , n. sp., p. 148.

26. 55
canulia, d , p. 149.

27. 55 argesias, d , p. 95.

28. 55
hesba, d , p. 95.

29. 55 moZa, type $ , p. 51.

30. 55 „ var. ? , p. 51.

31. 55 ammonides, d , p. 143.
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Fig". 1.

2.

o
O.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

PLATE IV.

Surendra amisena. genitalia profile ; 1 a,

Iraota timoleon, „ ,. 2 a,

Amblypodia narada, „ „ 3 a,

Mahathala ameria, „ „ 4 a,

Thaduka multicaudata, genitalia profile

Arhopala hercules, ,.

philander, „

meander, ,,

penis

amytis, '?

centaurus, ?'

amantes, 55

padus, 55

eridanus, '9

tephlis, 55

bazaloides, 55

annulata, 55

theba, 55

anthore, 55

alitceus, 55

dohertyi, 55

japonica, 55

paramuta, 55

paraganesa, 55

ganesa, 55

andamanica, 55

: 5«,

6 a,

la,

8 a,

9 a,

10 a,

11 a,

12 a,

13 a,

14 a,

15 a,

16 a,

17 a,

18 a,

19 a,

20 a,

21 a,

22 a,

23 a,

24 a,

25 a,

: p. 6.

p. 9.

p. 16.

p. 22.

penis : p.

p-

p.

P-

p.

p.

P-

p.

P-

p.

P-

p.

P-

P-

P-

P-

P-

P-

p-

P-

P-

24.

28.

30.

32.

33.

39.

42.

46.

49.

53.

55.

52.

56.

58.

61.

64.

134.

135.

144.

146.

151.
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F«

PLATE V.

1. Arhopala alee, genitalia profile ; 1 a,
]
penis : p. 76

2. 55 anunda, genitalia profile 2 a, penis : p. 76.

3. 55 aroa, „ 55 3 a, „ P- 85.

4. 55 elojmra, „ 55 4 a, „ P- 86.

5. 55 atosia, ,, 55 5 a, ,5 P- 87.

6. 55 epimuta, ,, 55 6 a, „ P- 88.

7. 55 agesilcms, ,, 55 7 «, „ P- 93.

8. 55 catori, ,, 55 8 o, „ P- 93.

9. 55 agesias, ,, 55 9 «, 55 P- 95.

10. 55 moorei, „ 55 10 (I, ,. P- 97.

11. 55 deva, ,, 55 11 ct, ,, P- 98.

12. 55 metamuta, genitalia profile ; 12 a, penis p. 100

13. 55 mitta, „ 55 13 «, 55 p. 101

14. 55 eumolplms, „ 55
14 c, 55 p. 104

15. 55 basiviridis, „ 55 15 c, 55 p. 108

16. 55 diardi, „ 55 16 a, 55 p. 113

17. 55 apxdamis, „ 55 17 a, 55 p. 115

IS. 55 adriana, „ 55 IS a, 55 p. 117

19. 55 chinensis, „ 55 19 a, 55 p. 118

20.
55 singla, ,, 55 20 a. 55 p. 120

21. 55 cenea, „ 55
21c, 55 p. 130

22. 55 rama, „ 55 22 a, 55 p. 130

23. 55 heivitsoni, „ 55 23 a, 55 p. 132

24. 55 alemon, „ 55 24 a, 55 p. 133

25. 55
dodonea, ,, 55 25 a,

55 p. 134
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II. Notes on the Transformations of some South-African Lepidoptera. (Continued

from the ' Transactions of the Zoological .Society of London,' vol. xv. pt. 6, April

1901.) By Lieut.-Colonel J. Malcolm Fawcett l
.

Eeceived January 20, read March 18, 1902.

[Plates VL-VIIL]

OlNCE writing my former paper on this subject (which was published in Trans.

Zool. Soc. of London, vol. xv. pt. 6, in April 1901), I have been prevented by the

exigencies of the Service during the South-African campaign from devoting any time

to it until now, as for the greater part of the intervening period I have been constantly

on the march with different columns in the interior of the Transvaal. I had, however,

one period of leisure during the months of November and December, 1900, and a few

days in January 1901, while my regiment was in standing camp at Belfast (a station

on the Delagoa Railway), and I was fortunate enough to discover and describe the

wingless female of Metarctia metetis (Stoll) after rearing it from the larva, as well as

the larvae of Phyllalia patens (Boisd.), BstUjmene dissimilis Distant, and other larvse

which feed on the various grasses and plants of the veldt, comprising two new species

of both the last-named genera.

During this time, however, my two friends in Durban, Mr. J. F. Quekett and

Mr. W. Haygarth, who gave me so much assistance when preparing my former paper,

were not idle, and the present paper is mainly due to their researches and observations.

When I passed through Durban on my way home on sick-leave in April 1901, I found

that a fine series of larva? and pupse had been collected by them and preserved for me

in spirits, so that I am now able to figure and describe the transformations of 3o more

species. My thanks are also due to Mr. Alfred D. Millar, who kindly presented

me with the living larvae of Ambulyx postica (Walk.) and Chcerocampa orpheus

Herr.-Schaff.

' Communicated by It. Tkimen, F.E.S., F.Z.S.
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Observations on the Rhopaloceea.

Family NYMPHALIM.

Subfamily Nymp haling (Bates).

Eueytela hiaebas (Drury) 1
. (Plate VI. figs. 1, 2, larva; 3, 4, pupa.)

Papilio Uarbas Drury, 111. Exot. Ins. iii. p. 17, t. xiv. ff. 1, 2 (1782).

Larva. Head fuscous brown, surmounted by two long, pale brown, divergent borns

bearing branched spines, and surmounted at their apices by a tuft of smaller spines ;

body grass-green, with paired subdorsal tubercles, each bearing a tuft of small brown

spines ; a lateral line of small diagonal white streaks, one on each somite, coalescing

to form a white lateral line on 10th, 11th, and 12th somites; a fuscous dorsal patch

between 6th and 7th somites ; legs and claspers green.

Feeds on common climbing stinging-nettle (Tragia sp.) ; the eggs are laid on the

young shoots of the nettle, and covered with fine hairs which resemble the bristles of

the plant. Mr. W. Haygarth has kindly supplied me with a drawing of this larva.

Pupa. Pale flesh-coloured, marked with green dorsal and subdorsal stripes ; suspended

by the tail from the stem of the food-plant.

The larvse of this species and of Byblia ilithyia figured here pupated un 5th Feb.,

and emerged on 12th Feb., 1899.

The imago is common in Maritzburg and Durban in gardens, and is generally seen

near streams.

Byblia ilithyia (Drury). (Plate VI. figs. 5, 6, larva; 7, 8, pupa.)

Papilio ilithyia Drury, 111. Exot. Ins. ii. p. 29, t. xvii. ff. 1, 2 (1773).

Larva. Head fuscous brown, surmounted by two long, green, divergent horns, bearing

brown branched spines, and surmounted at their apices by a tuft of smaller brown

spines ; each somite bears six tubercles, each surmounted by a short brown branched

spine ; a pale dorsal line and interrupted subdorsal and lateral lines of darker green

streaks between the tubercles ; legs and claspers green.

Feeds on common! climbing stinging-nettle (Tragia, sp.), the eggs being laid on the

young shoots of the plant in a similar manner to that detailed of the larva of L. Marias.

I am indebted to Mr. W. Haygarth for a sketch of this larva.

1 [Eor descriptions of both larva and pupa, see my ' South-African Butterflies," i. pp. 259-260 (1887).

Both Mr. W. D. Gooch and Capt. Harford note the Natalian pupa as green, with black streaks and dots

;

while Mr. Gooch records a variety of the larva in which all the body, except the spiracular stripe, is

blackish.—K. T.]



TEANSFOEMATIONS OF SOME SOUTH-AFEICAN LEPIDOPTEEA. 167

Pupa. Pale brown, with darker dorsal and lateral lines, and with a pinkish suffusion

on the wing-covers ; it is suspended by the tail to the stem of the food-plant.

The imago is common all over Natal and in the Transvaal.

Both of the foregoing larvae present a striking resemblance to the larva of an Indian

species, Pseudergolis wedah (Kollaij figured by me in the ' Journal of the Bombay
Natural History Society,' vol. xi. plate U. tigs. 9 «, 9 b (1897), the latter larva differing

from them only in structure in the absence of the spiny tubercles.

Crenis boisduvali Wallengren 1
. (Plate VI. figs. 9, 10, larva.)

Crenis boisduvali Wallengren, Rhop. Cam-, p. 30 (1857).

Larva. Head fuscous ; body pale brown laterally, merging into ferruginous dorsally
;

a thin black dorsal line ; each somite with six small black tubercles, furnished with

small black spines, those on the 10th, 11th, and 12th somites well branched; legs and

claspers fuscous.

Feeds on inkberry (Exceecaria reticulata Miill.-Arg.), a very common tree on the

Flat, Durban. I am indebted to Mr. W. Haygarth for a drawing of this larva.

Pupa. Pale brown with dark fuscous markings.

The time occupied by the transformations was 14 days in larval stage, and one week

to 14 days in pupal stage.

The imago is a common butterfly in gardens on Berea, Durban, where it may be

seen flying amongst bushes quite late in the afternoon.

Crenis natalensis Boisduval. (Plate VI. figs. 11, 12, 13, larva; 14, 15, pupa.)

Crenis natalensis Boisduval, Dclegorgue, Voy. Afr. Austr. ii. p. 592 (1847).

Larva. Head and body bright ferruginous, head surmounted by a stout tuft of

ferruginous hairs ; black dorsal and spiracular lines ; each somite bears six small

tubercles, on which are planted short spines ; legs and abdominal claspers ferruginous.

The figures are drawn from sketches made by Mr. W. Haygarth.

Pupa. Pale brown with dark fuscous markings ; suspended by the tail from the

stem of the food-plant.

Larva feeds on inkberry (Excwcaria reticulata Miill.-Arg.).

The transformations occupy a similar period to those of C. boisduvali.

The imago does not, in my experience, seem so common as the latter insect, but its

habits are the same.

1 [For a full description of both larva and pupa, see Eev. H. A. Junod, in Bull. Soc. Sci. Nat. de Neuehatel,

xx. p. 21 (1892). M. Junod describes specimens observed in the Delagoa Bay district, and notes that

the larva is of a greenish tint and gregarious habitually until after its second moult ; and that the pupa

presents two forms, one pearly green and almost without markings, while the other is brownish grey with

intricate black linear markings.—E. T.]

z2
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Charaxes varanes (Cramer). (Plate VI. figs. 16, larva; 16 a, pupa.)

Papilio varanes Cramer, Pap. Exot. ii. t. clx. if. D,E (1779).

Mr. J. F. Quekett writes to me as follows :

—

" The eggs of C. varanes are laid on both sides of the leaves of the food-plant ; they

are yellow when first laid, and subsequently become particoloured (yellow and brown)

;

they are hatched in five days from date of laying.

" The larvae in 1st and 2nd skins are green, with black heads or marks. In 3rd

moult they are green, with purple-brown mask and white dorsal spots, and bifid tail on

anal somite yellow.

" The full-grown larva is bluish green with dark green mask, the underside of which

is blue ; abdomen and claspers bluish white ; body thickly irrorated with minute white

spots ; on 6th, 8th, and 10th somites are crescentic masks, white, with the green of

the body showing through. Of these full-fed larva?, bred by Mr. Leigh, and brought

down to me yesterday, two had three white dorsal marks, and one only two. My larva,

in spirit, which is a fellow one to yours, has lost all trace of the white dorsal marks."

In this connection, I may mention that my full-grown larva, in spirit, has no trace

whatever of dorsal marks, but agrees otherwise with the above description 1
.

Family PAPIL10NID.E.

Subfamily P i e r i n m (Bates).

Pieris gidica Godart. (Plate VI. figs. 17, 18, larva ; 19, 20, pupa.)

Pieris gidica Godt. Enc. Metli. ix. p. 131 (1819).

Larva. Head and body pale bluish green, surface of body somewhat rough. Sub-

dorsal paired white spots on each somite, those on the 1st somite being much larger

than those on the others ; a bifid tail at the anal extremity.

Feeds on the following four plants, viz. :

—

Capparis citrifolia (Lam.), Capparis

guenezii (Sond.), Capparis zeyheri (Turcz.), and Capparis corymbifera (E. Mey.).

Pupa. Pale yellowish green, with a fine reddish-brown dorsal line on the thoracic

somites ending in a fine point on the head, and two lateral spines of the same colour

above the inner angle of the wing-covers ; a few blackish spots are sprinkled over the

back.

These descriptions are taken from coloured drawings by Mr. W. Haygarth.

The imago is a common insect in the Durban district during the summer months,

being replaced during the winter, or dry season, by the form abyssinica (Lucas).

1
[I figured (S.-Af'r. Butt. i. pi. i. fig. 6, 18S7) an apparently earlier stage of the larva, from a drawing by

Mr. J. P. Mansol Weale of a Cape Colony example, with three crescentic dorsal marks. In a description and

drawing of a Natal specimen sent mo by Mr. C. N. Barker in 1896 the dorsal marks are represented as

white, and are only two in number, on the 6th and 8th segments respectively.

—

11. T.]
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Observations ost the Heterocera.

Family SATURNinXffi.

Nudaurelia belina (Westwood). (Plate VI. figs. 21, larva, half-grown; 22, larva,

full-fed; 23, pupa.)

Antheraa belina Westwood, Proc. Zool. Soc. 1849, p. 41, pi. viii. f. 2.

Larva (early stage). Head and body velvety black, covered with pale bluish-white

spots placed most thickly subdorsally ; each somite bearing six black spines of moderate

length, the subdorsal spines being longer than the remainder; the spines are inclined

to the rear, and each spine bears a few whitish hairs near its base ; legs and abdominal

claspers black ; spiracles red.

Final stage. In this stage the bluish-white spots have increased to such a degree

that the larva has a bluish-grey appearance, the spines and spiracles alone showing out

black.

Feeds on Rhus longifolia (Sond.), Natural Order Anacardiacese, and other trees at

Durban.

Pupa. Red-brown with very large antennae-covers, and, like other species of this

genus, the transformation is effected underground.

The moth is fairly common in Durban, being at least double-brooded.

Usta Terpsichore Maass. (Plate VI. fig. 24, larva.)

Usta terpsichore Maass. Beitr. Schmett. v. ff. 113, 114 (1886).

Larva. Head and first somite velvety black, the head having steely-blue reflections,

and bearing a small orange frontal spot between the eyes and near its apex. Body

:

ground-colour castaneous, each somite bearing two broad dark steely blue-black bands,

which coalesce dorsally and laterally, and enclose two castaneous spots between them

subdorsally ; each somite also bears (with the exception of the first) very small paired

tubercles or spines subdorsally, laterally, and spiracularly, the subdorsal spines on the

2nd and 3rd somites being considerably larger than those on the others. Legs and

abdominal and anal claspers black, with blue reflections ; spiracles black, edged with a

fine white line.

Feeds on Commiphora carycefolia (Oliv.j, Natural Order Burseracese.

Pxifa. Red-brown, and the transformation is effected underground.

Mr. J. F. Quekett, who has reared it, informs me that this species is single-brooded,

and that the perfect insect is rather scarce in the Durban district.
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Copaxa plavinata Walker. (Plate VI. figs. 25, larva; 26, pupa.)

C'opaxa flavinata Walker, Cat. Het. B.M. xxxii. p. 373 (1865).

Larva. Head ferruginous; body black, marbled with a series of fine white lines

arranged longitudinally and generally parallel to two dorsal white longitudinal lines,

which enclose a dorsal black line. Each somite bears six paired bi'ight ferruginous

tubercles on paler raised bases, subdorsally, laterally, and spiracularly ; each tubercle

bears on its apex five or six reddish hairs capable of inflicting a painful sting if the

larva is handled incautiously. Legs, abdominal claspers, and anal somite bright

ferruginous ; spiracles black, defined by thin white lines.

Feeds in companies on a species of Schmidelia (Linn.), Natural Order Sapindaceae,

and is a night feeder. The transformation is carried out underground, the pupa being

red-brown and of the usual form, but furnished with a sharp spur or horn at its anal

extremity. The moth is not uncommon in the Durban district.

Mr. J. F. Quekett, who has reared the larva, informs me that this species is single-

brooded. This larva presents a striking resemblance in structure to the Durban form

of the larva of Ludia smilax (Westwood), although the perfect insects are so different

in appearance.

Cirina forda (Westwood). (Plate VI. figs. 27, larva, early stage ; 28, larva, full-fed ;

29, pupa.)

Saturnia forda Westwood, Proc. Zool. Soc. 1849, p. 52.

Larva (early stage). Head red-brown ; body, ground-colour pale yellowish brown,

with seven longitudinal red-brown lines, the dorsal line being broader and darker than

the others ; legs and spiracles red-brown, abdominal claspers pale yellowish. A few

white hairs are scattered over the body.

The later stages of the larva are very different :

—

Head and ground-colour of body velvety black, crossed on each somite by a silver

band of moderate width composed of minute silver spots coalescing together ; round

the spiracles (which are black) is placed an irregularly-shaped bright yellow spot

also composed of minute yellow spots coalescing together; in some specimens the

band across the somites is yellow. A few silky-white hairs spring from the cross-bands

and the bases of the abdominal claspers, and from small reddish tubercles situated just

above them. Legs black, abdominal claspers red.

Feeds on Rhus longifolia (Sond.), Natural Order Anacardiacese.

Pujm. Dark red-brown or black, and of the usual kSaturniid form. The transforma-

tion is effected underground.

I have not met with many examples of this moth, but it is not uncommon in the

Durban district.
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Bun^ea tyrriiena Westwood. (Plate VI. figs. 30, larva, early stage, enlarged, xf

;

31, 2nd stage ; 32, 3rd stage ; 33, full-fed ; 34, pupa.)

Buncea tyrriiena Westwood, Proc. Zool. Soc. 1849, p. 51, pi. viii. f. 1.

Larva. 1st stage. Head black ; body pale ochraceous, with paired conical humps from

2nd to 11th somite ; each hump has a tuft of short black bristles on its apex ; a

subspiracular row of tubercles bearing tufts of short black bristles, and a tuft of bristles

at the anal extremity. Spiracles black, surrounded by a narrow buff-coloured ring,

which is again surrounded by a row of semilunular spots ; legs and claspers buff-

coloured.

2nd stage. Head and body green, the apices of the paired humps orange, with tufts

of short black bristles as in the first stage ; spiracles red ; a subspiracular yellow line

bearing a small tubercle, with a tuft of black bristles on each somite; an oblong silver

spot on 5th somite (but this character is often absent) ; legs and claspers green.

3rd stage. Head and body green, merging into light blue dorsally ; the conical humps

have disappeared, the tops of the somites being much lower and each crowned by a

small yellow tubercle ; four oblong silver spots (two on each side) on the 2nd, 3rd, 5th,

9th, and 10th somites, and two on the 12th somite; a roughish yellow wedge-shaped

horn at the anal extremity, with some small red tubercles on it ; abdominal area darker

and covered with minute silver spots ; legs pale ferruginous ; claspers green.

Ath and final stage. Head and body similar in colour to the last stage, being generally

pale green above and darker green underneath. In some specimens the light blue of

the dorsal area disappears, being replaced by pale yellowish green, in others it remains

constant ; the dorsal prominences are much reduced and bear no tubercles on them ;

there is usually an oblong silver spot on the 5th somite (but this character is not

constant, some specimens having no silver spots at all) ; the minute silver spots on the

abdominal area have also disappeared.

This larva in the last two stages bears a marked resemblance to the larva of

Gynanisa maia (Klug). Feeds on Celtis kraussiana (Bern.), Natural Order Urticacese.

Pupa. Dark red-brown or black, of the usual Saturniid form. The transformation

is effected underground.

A common moth in the Durban district, but I did not meet with it in Maritzburg.

Henucua smilax Westwood. (Plate VI. fig. 35, larva.)

Henucha smilax Westwood, Proc. Zool. Soc. 1849, p. 59.

Larva. Head red ; body, ground-colour pale ferruginous, covered by numerous

irregularly-shaped, dark violet-blue spots, surrounded by narrow pale yellow lines

;

each somite bears six longish red tubercles with black apices, bearing a tuft of five or

six short, black, stinging hairs or spines, which inflict a painful sting if the larva is

handled carelessly ; legs red ; claspers pale ferruginous.
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I have already figured the larva of H. smilax in Trans. Zool. Soc. vol. xv. pi. xlix.

fig. 6, from the form prevalent in Maritzburg. The larva is extremely variable, as may
be seen by a reference to the above-quoted paper, and the form now described is that

prevalent in Durban and the coast-belt of Natal. It differs from the Maritzburg form

in structure as follows :—(1) The body is much shorter and thicker
; (2) each somite

bears six tubercles of some considerable length (as compared with the Maritzburg

form), each bearing a tuft of five or six short hairs or spines, whereas in the latter

form the tubercles are very small and short, the tuft of hairs is much thicker, and each

tuft has four or five long hairs in addition, which are absent in the Durban form. The
plan of coloration is the same in both forms, but the hues are darker and more intense

in the Durban form.

It is remarkable that the Durban form is almost identical in structure with the larva

of Copaxa flavinata, while the Maritzburg form agrees in structure with the larva of

the allied species H. delegorguei. A reference to the figures in the Plates will demon-

strate the similarity ; in the case of C. flavinata, however, the resemblance ends here,

as it effects its transformation underground, whereas the larvae of H. smilax and

H. delegorguei spin cocoons, the present species spinning its cocoon on the trunks of

trees covered with lichen and other mosses and leaves.

The moth is not very common in Durban, where the larva feeds on guava (Psidium);

but I met with a good many examples of it in Maritzburg, where the larva feeds on

oak and Jasminum pubigerum (Natural Order Oleaceae).

I think the similarity of the plan of coloration of the form figured here to that

figured in my former paper will sufficiently demonstrate that I was right in describing

that larva as one of the forms of the larva of II. smilax.

Henucha delegorguei (Boisduval). (Plate VI. tig. 36, larva.)

Bombyx delegorguei Boisduval; Delegoigue, Voy. Air. Austr. ii. p. 601 (1847).

Larva. Head black ; body, ground-colour pale ochraceous, each somite with six

paired small tubercles, subdorsally, laterally, and spiracularly rather darker than the

ground-colour, and each bearing five or six short, black, stinging hairs or spines, and

also a tuft of longer, pale yellow, silky hairs, which also grow irregularly over the body.

A dark fuscous subspiracular line ; spiracles black, with some black spots round them

;

legs and claspers reddish.

Feeds on Microglossa mespilifolia (Bth.), Natural Order Composite, and is a day

feeder, and only a few are found on the same plant. AVhen full-fed it spins a cocoon

with its hairs on the stem of the food-plant.

The moth seems fairly common in the Durban district, but I did not meet with it at

Maritzburg.
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Family EUPTEROTIDJE.

Phyllalia patens (Boisduval). (Plate VI. figs. 38, larva; 39, cocoou ; 40, imago.)

Bombyx patens Boisduval; Delegorgue, Voy. Afr. Austr. ii. p. 500 (1847).

Larva. Plead bright red ; body velvety black above, pale fulvous underneath, thickly

clothed with chestnut hairs, which are thicker and redder on the 1st somite over the

head; the dorsal hairs are comparatively short and succeeded by two subdorsal rows

of comparatively long hairs : in the last moult the body becomes pale fulvous, with a

broad black band on each somite ; legs and claspers same colour as hairs ; spiracles

white.

Feeds on the "veldt" grass, and is very common at Belfast, 6500 feet elevation in

Eastern Transvaal. The hairs have an irritating effect on the hand when the larva is

handled.

The larva constructs a sort of grotto on the ground under the leaves of the grass, in

which it remains concealed during the heat of the day, emerging and feeding in the

cool of the evening. Fig. 38 shows the attitude assumed by the larva while feeding.

The larva takes a long time to grow. I noticed the larvae every evening feeding in the

grass right through the summer months from November to February, when my
specimens began to change into pupae; they emerged as imagines in about one month.

I think the species must be single-brooded.

Pupa. Purplish red-brown. Formed in a reddish cocoon spun out of the hairs of the

larva amongst the grass, or on the ground at its roots.

The imago is a very common moth in the same locality, and is much attracted by

light in the evening.

Phyllalia flavicostata, n. sp. (Plate VI. figs. 37, imago ; 41, larva; 42, pupa.)

Female. Head, thorax, abdomen, and legs bright fulvous ; legs thickly clothed with

bright fulvous hairs on the femur, a wide black band on the tibia, and four narrow

black bands on the tarsus ; both wings pale cream-coloured, with a fulvous fascia on

the costa, clothed with thick fulvous hairs, broad at base, narrowing to a point at apex
;

a thin marginal fulvous line ; cilia yellowish white ; the antennae of the female

specimen figured look filamentous, but are seen through the glass to be minutely

serrated or pectinated.

Larva. Head red ; body velvety black, with subdorsal, lateral, and spiracular

greyish-white tubercles, bearing tufts of thick fulvous hairs of moderate length with a

few longer hairs among them ; spiracles white ; legs and claspers red.

Feeds on common " veldt " grass.
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Pupa. Red-brown, formed in a cocoon spun with the hairs of the larva.

I reared the specimen figured from the larva during January, February, and March

in Maritzburg. It differs from the allied species P. patens (Boisd.) in the larval stage

in (1) the tubercles bearing the fulvous hairs being greyish white, (2) the hairs being

not so long as in that species, (3) the legs and claspers being pinkish reel. In the

perfect state (1) the ground-colour of the wings is much paler
; (2) the tibise and tarsi

of the legs are banded with black.

Family SPHINGID^E.

Subfamily Ambulicin*.

Ambulyx postica (Walker). (Plate VII. figs. 1, larva; la, front view of head

of larva.)

Basiana postica Walker, Cat. Het. B.M. viii. p. 237 (1856).

Larva. Head pale blue and conical (fig. 1 a), bearing two frontal white lines from

the cone at its apex to the mandibles ; body pale bluish green, each somite from 4th

to 11th bearing a white diagonal streak defined by a dark green streak above it, the

last streak ending at the base of the horn ; the lateral area below these streaks is pale

blue ; the 3rd somite has no streak, but the 1st and 2nd somites have a subdorsal white

streak ; the whole body is irrorated with ' minute white spots, which become more

numerous towards the dorsal area, giving it a whitish appearance ; horn pale blue

;

legs and spiracles reddish ; abdominal claspers blue-green.

Feeds on Chcetaehme aristata (Planch.), Natural Order Urticaceae.

This larva is much infested by ichneumons, and it is easy to discover on an

individual the places where its epidermis has been pierced by the fly. The figure

shows the favourite position assumed by the larva when in repose.

The transformation is effected underground.

The moth does not seem to be very common in Durban, and I have not seen it

elsewhere.

Subfamily S M e s, i jst t h i n m.

Polyptychus GKAYi (Walker). (Plate VII. figs. 2, imago; 3, larva, early stage;

4, larva, full-fed ; 5, pupa.)

Smerinthus grayii Walker, Cat. Het. B.M. viii. p. 249 (1856).

Larva {early stage). Head pale green, bearing superiorly a green serrated straight

horn and thickly irrorated with minute white atoms ; body grass-green, paling into
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light blue dorsally, thickly irrorated with minute white spots ; a pale yellowish-white

subdorsal line and ill-defined pale diagonal streaks on each somite except 1st and 2nd

;

spiracles whitish, defined by brown lines ; horn fuscous, long and straight, and thickly

irrorated with small tubercles of same colour ; legs fuscous ; abdominal claspers green,

anal claspers defined by a black tubercular line.

Final stage. Body as in early stage, but the head has no apical horn, and the anal

horn is ochraceous, shorter, and curved downwards.

Feeds on Cordia caffra fSond.), Natural Order Boraginese.

Pupa. Red-brown, of the usual shape, with a short spur at the anal extremity.

The transformation is effected underground.

The moth is rare in the Durban district, and I have not met with it elsewhere.

Subfamily Chjeocampibj;.

Ch^eeooampa eson (Cramer). (Plate VIII. figs. 20, larva, side view; 21, larva,

dorsal view ; 22, pupa.)

Sphinx eson Cramer, Pap. Exot. iii. pi. ccxxvi. f. C (1779).

Larva. Head olive-brown ; body reddish ochraceous-brown above, dark red-brown

underneath, covered by minute black striae ; a thin dorsal black line ; a triangular dark

brown or black patch on the 11th somite, the apex of which lies at the base of the horn
;

another blackish patch below the horn and above the anal claspers; subdorsal dark brown

lines, continuous on the first three somites, and continued faintly along the remaining

somites to the base of the horn, their position being defined by the upper edge of the "eye-

spots " on the 1th and 5th somites, and by two small black spots on 5th, 6tb, 7th, 8th,

and 9th somites, and by the lower edge of the dark triangular patch on the 1 1th somite
;

a dark lateral line on the first four somites, followed by oblique lateral lines on the

remaining somites to the 11th, dark brown ; on 4th somite a black " eye-spoc," with a

pale straw-coloured iris defined outwardly by a thin black line ; on 5 th somite a pale

straw-coloured " eye-spot," defined outwardly by a thin black line, thickening to a

black crescent above the " eye-spot " ; legs and claspers dark red-brown
; horn

concolorous with the upper part of the body ; spiracles dark brown.

Feeds on common vine, fuchsia, and wild cucumber.

Pupa. Pale brown dorsally, dark reddish brown on the breast and wing-covers,

minutely mottled with black atoms and marked with ochraceous at the incision of the

somites ; a short sharp-pointed horn at the anal extremity ; is formed amongst leaves

on the surface of the ground.

Mr. J. F. Quekett, to whom I am indebted for specimens of this larva and pupa,

informs me that in Natal there are two and even^ three broods in the year. The larva

2a2
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feeds on the underside of the leaf, is fully exposed during the daytime, and suffers

more from the attacks of ichneumons than the majority of larvae he is acquainted

with. Three weeks are passed in the larval stage, and ten clays in the pupal

stage of the first brood, the second brood remaining in the pupal stage throughout

the winter.

Ch^rocampa orpheus Herrich-Schaeffer, (Plate VII. figs. 6, larva, side view

;

7, larva, dorsal view ; 8, pupa.)

Chesrocampa orpheus Herricli-Schaeffer, Aussereur. Schmett. fig. 104 (1851).

Larva. Head olive-brown. Body : first three somites pinkish grey, with a dorsal,

two lateral, and two spiracular longitudinal brown streaks ; the upper two broad on

3rd somite, and gradually tapering to narrow at the head ; on 4th somite the usual

" eye "-like spot, olive-green iris with dark brown pupil, inside which are two minute

white spots, with one larger white spot above them situated on the iris ; dorsal area of

body rich dark brown, with seven V-shaped pale streaks, olive-green, paling to white

in the centre, one on each somite, the apex of the V pointing towards the head ; below

this a broad pale lateral line from 5th somite to horn, white superiorly, olive-green

below, succeeded by an irregular, narrow, black spiracular line ; ventral area and

claspers pinkish grey; horn pale olive-brown ; spiracles greyish.

Feeds on species of orchid, AnseUia africana (Lincil.).

'We pupa, which is formed in a hollow of the trunk of the tree on which the orchid

is growing, is similar to that of Chcerocampa osiris, but much smaller, and is remarkable

for its elongated snout (or haustellum-cover) and the spur-like projection at the apex

of the wing-covers. It is usually of a pale shade of olive-green mixed with pale

brown and minute black spots (fig. S).

When the larva is walking the horn moves forwards and backwards. During the

daytime the larva generally remains motionless on the brown part of the stem of the

food-plant, where its brown colour gives it protection ; in the evening it comes out on

to the leaves to feed : when resting the first three somites are retracted some distance

into the 4th, and the whole larva bears dorsally what may be described as a striking

resemblance to the head and neck of one of the smaller " Avhip "-snakes, or " Kraits,"

as they are called in India—an analogy which I have before pointed out in the case of

the larva of Clmrocampa osiris. The specimen figured was presented to me as a

living larva by Mr. A. D. Millar; it pupated on board ship in the tropics on

15th April, 1901, and passed about one month as a pupa.

The moth is found in gardens in Durban, and is considered a rarity.
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Subfamily Sphingikj:.

Htloicus juniperi (Boisduval). (Plate VII. figs. 9, imago; 10, larva.)

Sphinx juniperi Boisduval; Delegorgue, Voy. Afr. Austr. ii. p. 595 (1847).

Larva. Head and body bright grass-green, thickly corrugated ; fine diagonal white

lines defined superiorly by thin fuscous lines from 4th to 11th somites, the last line

ending at base of horn ; below each diagonal line is a triangular bluish space on each

somite, which occupies the whole anal somite to base of horn, which is of the same

colour ; legs, claspers, and ventral area darker green than the dorsal surface of

the body.

Feeds on Tecoma capensis (Lindl.), Natural Order Bignoniaceae, which is a common
shrub on the Natal coast.

Pupa, which is formed underground, red-brown, with a proboscis-cover of moderate

length closely applied to the breast.

The moth is somewhat scarce in the Durban district. Mr. W. Haygarth, who has

reared the larva, has kindly furnished me with a coloured drawing of it.

Nephele variegata Butler. (Plate VII. fig. 14, pupa.)

Nephele variegata Butl. P. Z. S. 1875, p. 15.

Pupa. Pale reddish brown, marbled with minute black spots and stria? defining

head and wings, &c.
;

proboscis-cover very long, and in shape resembling that of

Clmrocampa osiris, being boat-shaped instead of rounded, as is usually met with in

the pupse of species of Sphingince.

I am able to give a drawing of this singular pupa, which was found in a hole in the

trunk of a wild fig-tree in Durban Town Square in August 1900.

Subfamily Macroglossin^e.

Lophuron marginatum (Walker). (Plate VII. figs. 11, imago; 12, larva;

13, pupa.)

Darapsa marginata Walker, Cat. Het. B.M. viii. p. 185 (1856).

Larva. Head bluish green; body pale yellowish green dorsally, darker green
inferiorly

; an indistinct fine dorsal line, a fine fuscous lateral line from 3rd to 10th
somites, and beneath it on each somite a whitish triangular area, small on 3rd and 4th
somites, but increasing in size posteriorly, and defined inferiorly by a dark green band

;

horn pale bluish green ; legs pink ; claspers green.

Feeds on Psychotria {=Grumilea) capensis (Sond.), Natural Order Rubiace*.
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The pupa, which is formed amongst leaves on the surface of the ground, is reddish

ochraceous with numerous fine dark striae.

The moth is uncommon in the Durban district, where the larva figured was reared

by Mr. W. Haygarth, who gave me coloured drawings of the larva and pupa.

Family SYNTOMIDJ3.

Metarctia meteus (Stoll). (Plate VII. figs. 15, male; 16, female; 17, larva;

18, cocoon; 19, pupa.)

Bombyx meteus Stoll, Cramer's Pap. Exot. iv. pi. cccxlvii. f. B (1782).

Male. Head orange ; body thickly clothed with orange-coloured hairs ; antennae

long, black, and pectinated ; abdomen orange-coloured, with black rings on each

somite ; fore wing dark slaty grey, costal area orange-coloured ; hind wing dark slaty

grey, paler towards the centre, and with some orange hairs at the base ; cilia orange-

coloured. Exp. 38-48 millim.

Female. Pale ochreous all over ; antennae filamentous, of same colour as body

;

abdomen abnormally large. The wings of the five specimens I bred never grew after

emerging from the pupa, and remained undeveloped in a semi-folded condition. In

some specimens the abdomen was so heavy that the legs were unable to support it in

any position except on the bottom of the box.

Larva. Head red ; body black superiorly, reddish ochreous inferiorly, each somite

bearing about eight tubercles, from which spring six tufts of long and short black

hairs, the long hairs paling to grey at their extremities ; the two lowest tubercles bear

tufts of red hairs ; spiracles black ; legs and claspers reddish.

The larva figured is only three parts grown. The hairs have an irritating effect on

the hand when the larva is handled. When alarmed the larva rolls itself up into a

ball. It feeds on species of Gnidia (Linn.) and Lasiosiphon (Fresen.), Natural Order

Thymeliacese, also on species of Acalypha (Linn.), Natural Order Euphorbiaceae,

which are all very common plants amongst the grass of the " veldt " in the

Transvaal.

Pupa. Red-brown, the female specimens with diminutive wing-covers and abnormally

large abdomen ; the transformation is accomplished inside a strong web woven by the

larva by means of its hairs and particles of earth, &c. Amongst my specimens the

first web was formed about 6th or 7th December, 1900, and first imago emerged 15th

January, 1901.

A common species at Belfast, 6500 feet altitude, in the Eastern Transvaal.
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Family ARCTIAD^l.

Subfamily Arctian^e.

Estigmene dissimilis Distant. (Plate VII. figs. 20, imago; 21, larva; 22, pupa

in cocoon.)

Estigmene dissimilis Distant, A. M. N. H. (6) xx. p. 198 (1877).

Larva. Head ferruginous, with a black A-shaped mark between the eyes ; body

black, with an indistinct dorsal line of brownish spots, the two spots nearest the anal

extremity paling to yellowish ; a brownish lateral line and an interrupted pale

ochraceous subspiracular line ; each somite bears several tubercles crowned with black

hairs of medium length, the spiracular line of tubercles bearing pale ferruginous hairs ;

spiracles white ; legs and claspers pale ferruginous.

The young larva differs in having the head, legs, and claspers black, and no pale

ochraceous subspiracular line. Feeds on Vemonia gerrardi (Harv.), Natural Order

Composite.

Pupa. Pale red-brown, formed in a web spun amongst the leaves of the food-

plant ; the imago emerged on Christmas Day, 1900, after a nonage of three weeks.

The larva is not uncommon on the " veldt " at Belfast (6500 feet altitude) in the

Eastern Transvaal, but I saw only the one imago which I had reared.

Estigmene atkopunctata, n. sp.
.
(Plate VII. figs. 23, imago, female ; 24, larva,

side view ; 25, larva, dorsal view; 26, pupa in cocoon.)

Male. Head and thorax creamy white ; antennas black and pectinated ; four black

spots on the collar; a dorsal black stripe on thorax, and black stripes on the teguke;

abdomen pale fulvous, with rows of dorsal and lateral black spots : fore wing creamy

white, deepening to pale yellow on the costa ; the veins white and more or less defined

with black (this being a very variable character in different specimens) ; five black spots

above and below vein 1 ; a black spot on the outer margin at the end of each vein, and

an irregular number of black spots on the costa : hind wing white, with a black spot

at the end of the cell.

Female. Differs in being much more heavily marked with black, vein 1 being broadly

bordered with black, the costal black spots being much larger, and the hind wing-

having three elongated black spots in the first median interspace ; antennas filamentous.

Exp. 46 millim.

Larva. Head bright polished red ; body velvety black in some specimens, dark slaty

grey in others, with velvety-black rings of tubercles on the somites ; each somite bears

eight black tubercles, each surmounted by a tuft of brush-like hairs, dark grey dorsally,
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but paling to whitish laterally, giving the larva very much the appearance of the peculiar

brush used to clean the inside of lamp-chimneys ; legs and claspers bright red. The

young larva does not differ except in size.

Feeds on Vernonia gerrardi (Harv.), Natural Order Compositae, and Cyanotis nodijera

(Kunth), Natural Order Commelinaceae.

Pupa. Pale red-brown. Formed in a slight web among the leaves of the food-plant,

and very short and thick in proportion to its length. Of my examples the first specimen

spun up its cocoon on 4th December, 1900, and emerged as an imago on 12th January,

1901.

The imago is very common, coining freely to light, and buzzing round the mess-tent

at night at Belfast (6500 feet altitude) in the Eastern Transvaal.

The figure represents a rather heavily-marked female.

Rhodogastria astkeas var. bauri (Moschler). (Plate VII. fig. 27, larva.)

Bomby.x astreas Drury, 111. Exot. Ins. ii. p. 49, pi. xxviii. fig. 4 (1773).

Bombyx astreas var. bauri MSschl. Verh. zool.-bot. Ges. Wien, xxxiii. p. 289, pi. 16. £. 2 (1884).

Larva. Head and body pale grass-green ; head with a black spot on crimson ground

of moderate size at the apex of each eye ; body irrorated with minute yellow spots over

dorsal region, and paired subdorsal crimson spots on 4th and 11th somites, and a

crimson and black V-shaped mark pointing posteriorly, and enclosing a pale yellowish-

green area on 7th and 9th somites ; a yellow lateral line from 4th somite to anal

extremity ; spiracles crimson ; legs and claspers green.

Feeds on " AVaterboom."

The pupa, which is brown, covered with a white efflorescence like the pupa? of some

species of Hesperidae, is formed amongst leaves on the surface of the ground in a light

web. The specimens I saw when passing through Durban in October 1900 were

forming pupae, which would indicate that the species is at least double-brooded.

The moth is not uncommon on the coast of Natal.

Family LASIOCAMPID^.

Metanastria aculeata Walker. (Plate VII. figs. 29, larva; 30, society of pupae

in a common cocoon.)

Metanastria aculeata Walker, Cat. Het. B.M. xxxii. p. 565 (1865).

Larva. Head and body pale pinkish brown, marked by dark chocolate-brown lines

and striae ; the summit of each somite having an ovate mark of dark striae ; the lines

being most defined laterally, where two pale pinkish parallel lines run from head to

anal extremity ; a few sparse hairs are scattered over the dorsal region, and a spiracular
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line of tubercles each bearing a tuft of fairly long whitish hairs, and a tuft of similar

hairs at the intersection of the somites ; legs and claspers pale pinkish ; spiracles dark

brown.

Some specimens are much more heavily marked than others.

Feeds on "Natal mahogany," Trichilia dregeana (Harv. & Sond.), Natural Order

Meliacese.

The larvae of this species are " social " in their habits, and feed in companies or

societies of a hundred or so on one plant ; they feed at night and sit in a cluster in

hollows on the trunk of the food-plant during the daytime, when they resemble a stain

on the bark.

The pupce, which are purplish brown with pale bistre markings on the somites, are

enclosed in social cocoons spun amongst leaves on the surface of the ground with the

hairs of the larvse.

The imago is a common moth in Durban, where it has been reared by Mr. J. F.

Quekett, who has kindly given me the above information about its habits.

Trabala pallida, n. sp. (Plate VIII. figs. 1, female; 2, larva, early stage ; 2 a, head

of larva, front view ; 3, larva, final stage ; 4, cocoon.)

Male and female. Head, thorax, and abdomen pale ochraceous ; a yellow band on

collar ; antennas pale yellow, pectinated in both sexes : fore wing pale ochraceous ; a

yellow spot at end of cell ; a narrow, yellow, antemedial band, becoming obsolete at

vein 1 ; an oblique, postmedial, narrow band olivaceous, reaching the inner margin,

and continued across the disc of the hind wing : hind wing pale ochraceous, becoming

almost white inwardly ; a yellow spot at end of cell ; a faint indication subcostally of a

lunular submarginal line, becoming obsolescent on first median interspace ; cilia pale

ochraceous. Underside : fore wing as on upperside ; hind wing with a black spot at

end of cell, and the costa thickly clothed with coarse, longish, black hairs.

Larva (early stage). Head pale yellow, with four black spots, one at the apex, one

just above the mandibles, and one on each eye: body, first somite concolorous with

head, and bearing three black tubercles surmounted by tufts of blackish hairs, one

dorsally and two laterally ; remainder of body pale ochraceous, covered by numerous

minute black spots ; a dorsal, subdorsal, and lateral line of small black tubercles, each

bearing a few longish yellow hairs ; a number of shorter yellow hairs scattered over the

body ; three or four blackish spots subdorsally at the intersection of the somites, where

there are some narrow reddish bands on the somites ; legs black ; claspers ochraceous
;

spiracles black.

The final stage is very different from the early larval stage ; the head remains the

same, but the body is deep velvety black, with dorsal, subdorsal, and lateral small black

tubercles, each bearing some yellowish-white hairs and a few black hairs ; each somite

vol. xvu.

—

part n. No. 3.

—

August, 1903. 2 b
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has two castaneous cross-bands, defined outwardly by pale ochraceous bands, the whole

being thickly covered by pale ochraceous hairs ; legs and anal extremity pale ochraceous,

marked with black; claspers black; spiracles black, defined by fine white lines.

Feeds on the " wild mango " tree, Sclerocarya caffra (Sond.), Natural Order

Anacardiacese.

Pupa formed in an ochraceous cocoon composed of the hairs of the larva.

This species has been reared by Mr. J. F. Quekett from the egg at Durban.

Family HYPSIDiE.

Caluokatis bellatrix (Dalman). (Plate VIII. figs. 11, larva; 12, pupa.)

? Bombyx bellatrix Dalman, Anal. Ent. p. 50 (1823).

Larva. Head ferruginous ; body, ground-colour dull yellowish white ; each somite

crossed by a broad black band or ring bearing small paired subdorsal, lateral, and

spiracular tubercles ; legs, claspers, and spiracles steely blue-black ; a few black hairs

on the black rings of the first three somites.

The young larva differs only in size.

Feeds on Crotalaria capensis Jacq., Natural Order Leguminosae '.

Pupa. Bright polished yellow, with paired black spots on the abdomen subdorsally

and laterally, and black marks on the breast and wing-covers ; spiracles black.

Usually enclosed in slight white silky web on the stem of the food-plant.

The moth is not uncommon in Durban.

Egybolis vaillantina (Stoll). (Plate VIII. figs. 13, larva; 13a, front view of

head of larva ; 14, pupa.)

Bombyx vaillantina Stoll, Suppl. Cram. Pap. Exot. pi. xxxi. f. 3 (1790).

Larva. Head black, marbled with white fasciae ; body, each somite pale yellow with

subdorsal, lateral, and spiracular pairs of small black tubercles, each bearing a few

black hairs, the somites being separated by broad black bands or rings, each band

bearing also two fine white rings ; the anal extremity black, crossed by two white

bands ; legs, claspers, and spiracles black.

Feeds on Sapinclus oblongifolius (Sond .), Natural Order Sapindaceae.

Pupa. Pale ferruginous, marked with numerous fine black lines defining eyes,

antennas, veins on wing-covers, and abdominal somites ; spiracles black. Like that

1 [So long ago as March 1858 I reared many larva? of this species at Knysna, in the Cape Colony, on the

same food-plant. My description differs in a few points from that here given, as it notes that the bristles on

the 2nd, 3rd, and 4th segments (and also on the 11th and 12th) are long and white, and that the tubercles

on the black rings are steely blue, and that each bears a single long black bristle.—11. T.]
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of the last species, enclosed in a slight white silky web formed on the stem of the

food-plant.

The imago, which is known as the " Peach Moth," is common in Durban, and is a

day flier.

Family NOCTUID/E.

Subfamily Quadrifinjs.

Ophiusa indeterminata Walker. (Plate VIII. figs. 15, larva ; 16, pupa.)

Ophiusa indeterminata Walker, xxxiii. 955 (1865).

Ophiusa demta Moschl. Verh. zool.-bot. Ges. Wien, xxxiii. p. 305, pi. xvi. f. 20 (1883).

Larva. Head and body pale yellowish green, fading into pale blue dorsally. Head,

1st somite, interspaces between 4th and 5th and 5th and 6th somites marbled dorsally

with minute black striae, which also appear in an irregular subspiracular line, most

highly developed above the abdominal claspers ; two small black tubercles on 11th

somite.

This larva is what is described as a " half-looper," from its mode of progression,

though it has the usual number of abdominal claspers complete : when at rest the larva

appears just like a twig.

It feeds on Calpurnia lasiogyne (E. Mey.), Natural Order Leguminosae.

When full-fed the larva makes a cocoon just above the ground.

Pupa. Kather pale reddish brown, covered by a beautiful plumbeous bloom, which

I have endeavoured to reproduce in the figure, but, Ifear, without much success.

Rhanidophora. cinctigutta (Walker). (Plate VIII. figs. 17, imago ; 18, larva,

natural size; 19, larva, much enlarged.)

Enydra cinctigutta Walker, Trans. Ent. Soc. (3) i. p. 77 (1862).

Larva. Head ferruginous ; body dull yellowish white (or buff), with large irregularly

shaped claret-coloured spots or bands across the somites ; on first somite and anal

extremity the claret-coloured spots are small and disposed as in the enlarged figure ; on

the 3rd, 4th, 5th, 6th, and 7th somites the spots form a broad irregular band, which

encircles the body, while on the 2nd, Sth, 9th, 10th, 11th, and 12th somites these

bands are broken up into large irregular spots ; on 4th and 5th somites are six long,

claret-coloured, spatulate filaments ; four filaments (two subdorsal and two lateral) on

the 4th somite, and two (lateral) on 5th somite ; a few short reddish hairs are scattered

over the body ; legs reddish ; claspers yellowish white.

When full-fed the larva makes a cocoon on the stem of the food-plant just above the

ground. Pupa red-brown.

Feeds on Thunbergia alata (Bojer), Natural Order Acanthacese.

2b2



184 TRANSFORMATIONS OF SOME SOUTH-AFRICAN LEPIDOPTERA.

The number and disposition of the long spatulate filaments seem to vary (as do the

claret-coloured spots) in different specimens. The life-size figure (fig. 18) of the larva

was drawn by me from a larva at present in my possession, and has only six filaments

on the 4 tli and 5th somites, while the enlarged figure was drawn by me from an

enlarged sketch of another individual, and it will be seen that this specimen has, in

addition to the filaments already mentioned, four pale whitish filaments subdorsally and

laterally on 6th and 7th somites.

In ' Fauna of British India : Moths,' by Sir G. F. Hampson (vol. ii. p. 578), a figure

is given of the larva of Tinolius eburneigutta Wlk., which is, so far as one can judge

from a sketch, practically identical in structure with the larva of the South-African

form " cinctigutta''
1

Family GEOMETRID^E.

Petovia dichroaeia Herrich-Schaeffer. (Plate VIII. figs. 9, larva ; 10, pupa.)

Petovia dichroaria Herrich-Schaefifer, Aussereur. Schmett. f. 189 (1854).

Larva. Head dark fuscous ; body pale green, marked by narrow, dark fuscous,

transverse lines dividing the somites ; a dark fuscous thin dorsal line, broadest where

it unites with the transverse lines ; a thin light brown spiracular line ; legs fuscous

black ; claspers pale brown.

Pupa. Pale fuscous-brown, with dark fuscous markings.

Larva feeds on the "wild medlar," Vangveria infausta (Burch.), Natural Order

Bubiacete.

This species was reared at Durban by Mr. W. Haygarth, who has kindly presented

me with a coloured sketch of the larva and pupa.

Euchloris devocata (Walker). (Plate VIII. figs. 5, imago ; 6, 7, larva ; 8, pupa.)

Geometra devocata Walker, Cat. Het. B.M. pt. xsii. p. 514 (1861).

Larva. Bright bluish green, paling to whitish laterally ; a fine dark green spiracidar

line, with an indistinct white line above it ; abdomen, legs, and claspers darker green ;

above the head on 1st somite two green tubercles.

Fig. 7 shows the larva in the position in which it rests, simulating a stem of the

food-plant.

Pupa. Pale brown, of the usual shape.

Larva feeds on the "wild medlar,'' Vangueria infausta (Burch.), Natural Order

Bubiaceae.

This species was reared at Durban by Mr. W. Haygarth, who has kindly presented

me with a coloured sketch of the larva and pupa.
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PLATE VI.

Figs. 1, 2. Larva; 3, 4. Pupa of Eurytela hiarbas, p. 166.

Figs. 5, 6. Larva; 7, 8. Pupa of Byblia ilithyia, p. 166.

Figs. 9, 10. Larva of Crenis boisduvali, p. 1 67.

Figs. 11, 12, 13. Larva; 14, 15. Pupa of Crenis natalensis, p. 167.

Figs. 16. Larva ; 16 a. Pupa of Charaxes varanes, p. 168.

Figs. 17, 18. Larva; 19, 20. Pupa of Pieris gidica, p. 168.

Figs. 21. Larva (half-grown) ; 22. Larva (full-fed) ; 23. Pupa of Nudaurelia belina,

p. 169.

Fig. 24. Larva of Usta terpischore, p. 169.

Figs. 25. Larva ; 26. Pupa of Copaxa flavinata, p. 170.

Figs. 27. Larva (early stage); 28. Larva (full-fed); 29. Pupa of Cirina forda, p. 170.

Figs. 30. Larva (early stage, enlarged) ; 31. Larva (2nd stage) ; 32. Larva (3rd stage) ;

33. Larva (full-fed) ; 34. Pupa of Bnncea tyrrhena, p. 171.

Fig. 35. Larva of Henucha smilax, p. 171.

Fig. 36. Larva of Henucha delegorguei, p. 172.

Figs. 37. Phijllalia flaoicostMa, 2 ; 41. Larva; 42. Pupa of ditto, p. 173.

Figs. 40. Phyllalia patens, a ; 38. Larva; 39. Cocoon of ditto, p. 172.



&r»n*%o£&* %£.XVIlM;.iL&v.yi.

•J.MFawcett del.

E.CKmght hth
West .Newman chromo.

'^ATLSFORMATIONS OF SOUTH AFRICAN LEPIDOPTERA.





PLATE VII.



188 TKANSFOKMATIONS OF SOME SOUTH-AEEICAN LEPIDOPTEEA.

PLATE VII.

Figs. 1. Larva of Ambulyx postica Walker ; 1 a. Front view of head of ditto, p. 174.

Figs. 2. Polyptychic grayi Walker; 3. Larva (early stage); 4. Larva (full-fed);

5. Pupa of ditto, p. 174.

Figs. 6. Larva (side view) ; 7. Larva (dorsal view) ; 8. Pupa of Chcerocamva orpheus,

p. 176.

Figs. 9. Hyloicus juniperi ; 10. Larva of ditto, p. 177.

Figs. 11. Lophuron marginatum ; 12. Larva; 13. Pupa of ditto, p. 177.

Fig. 14. Pupa of Nephele variegata, p. 177.

Figs. 15. Metarctia meteus, d; 16. Ditto,?; 17. Larva; 18. Cocoon; 19. Pupa of $

of ditto, p. 178.

Figs. 20. Estigmem dissimilis ; 21. Larva; 22. Pupa in cocoon of ditto, p. 179.

Figs. 23. Estigmene atropunctata, 2; 24. Larva (side view) ; 25. Larva (dorsal view)

;

26. Pupa in cocoon of ditto, p. 179.

Fig. 27. Larva of Rhodogastria astreas var. baud, p. 180.

Figs. 28. Metunastria aculeata, <s ; 29. Larva; 30. Society of pupse of ditto in

a common cocoon, p. 180.
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190 TRANSFORMATIONS OF SOME SOUTH-AFRICAN LEPIDOPTERA.

PLATE VIII.

Figs. 1. Trabala pallida, $ ; 2. Larva (early stage) ; 2 a. Front view of head of

larva; 3. Larva (full-fed) ; 4. Cocoon of ditto, p. 181.

Figs. 5. Euchloris devocata ; 6,7. Larva; 8. Pupa of ditto, p. 184.

Figs. 9. Larva ; 10. Pupa of Petovia dichroaria, p. 184.

Figs. 11. Larva; 12. Pupa of Callioratis bellatrix, p. 182.

Figs. 13. Larva; 13 a. Front view of head of larva ; 14. Pupa of Egybolis vaillantrna,

p. 182.

Figs. 15. Larva ; 16. Pupa of Ophiusa indetermivata, p. 183.

Figs. 17. Ehanidophora cinctigutta ; 18. Larva (natural size) ; 19. Larva (much

enlarged), p. 183.

Figs. 20. Larva (side view); 21. Larva (dorsal view); 22. Pupa of Chcerocampa eson,

p. 175.
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III. A Monograph of the Fishes of the Family Loricariidae.

• By C. Tate Began, B.A., F.Z.S.

Received October 13, read November 17, 1903.

[Plates IX.-XXL]

i-HE Loricariidae are a family belonging to the suborder Ostariopbysi, and are found

only in the rivers of South America, ranging from Panama and Trinidad or Porto Rico

to Montevideo. The Ostariopbysi resemble the Malacopterygii, the most primitive of

Teleostean Fishes, in having the air-bladder, if well developed, provided with a duct, the

ventral fins abdominal in position, and a mesocoracoid element present in the pectoral

arch ; they are, however, distinguished by the modification of the anterior vertebra?,

which are usually fused, some of their lateral and superior elements forming a chain of

ossicles (ossicles of Weber) connecting the air-bladder with the auditory organ. The

Ostariophysi are arranged by Boulenger in 6 families—Characinidae, Gymnotidae,

Cyprinidae, Siluridae, .Aspredinidae, and Loricariidae, the last being equivalent to the

Siluridae Hypostomatina of Giinther, with the exception of the genera Callichthys,

Sisor, Erethistes, Exostoma, and Pseudecheneis, or to the Loricariidae and Argiidae of

Eigenmann.

The Loricariidae share with the Siluridae most of the characters which serve to

distinguish that family from the more generalised Characinidae, the most important

of which are the reduced maxillary, the absent symplectic and suboperculum, and

the union of supraoccipital and parietals to form a single parieto-occipital bone
;

but they present certain features of still greater specialisation—such as the absence of

parapophyses, the sessile ribs, and the compressed caudal vertebrae—which warrant

their separation as a distinct family.

Most of the fishes of this family can be recognised by the armour of bony plates

protecting the body, although the degenerate Argiinae are naked ; the inferior sucker-

like mouth is also characteristic 1
.

It seems not improbable that the Loricariidae may have evolved from the Siluridae

in the neighbourhood of the Doradina, which they resemble in many respects.

1
It appears that in nature these fishes fasten themselves to stones by means of the sucker-like mouth,

whilst in captivity they have been observed to adhere to the bottom or sides of the vessel in which they

are placed. Eespiration seems then to be effected by taking in water through the gill-openings and

expelling it again by the same passages in a reverse direction.

vol. xvii.— part in. No. 1.

—

Ocioler, 1904. 2 d
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The present paper deals mainly with the material in the British Museum, including

the types of the species described by Gunther and Boulenger, but the author, during

a visit to Paris, has been able to examine all the types of the species belonging to this

family which have been described and figured by Castelnau and most of those of

Cuvier and Valenciennes. In addition, some of the types of species described by

Eigenmann have been received on loan, since the reading of this paper, from the

Museum of Comparative Zoology, Cambridge, U.S.A., and descriptions of these are

incorporated. The author wishes to express his gratitude to Mr. Boulenger for his

ever-ready advice and help ; to Prof. Vaillant, through whose kindness he was permitted

to examine the specimens in the Jardin des Plantes ; to Dr. Pellegrin for his great

courtesy and personal attention during his visits to the Paris Museum ; and to

Dr. Garman, who has sent to the British Museum examples of several species

previously unrepresented in its collection, and, in the case of those species which have

been described from one or two specimens only, has lent the types.

A tribute must be paid to Dr. Steindachner for the excellence and accuracy of his

descriptions of so many fishes of this family, which have made it a comparatively easy

matter to assign species described by him to their natural systematic position without

having seen actual specimens of them.

The paper of Prof, and Mrs. Eigenmann on the " South American Nematognathi

"

has been of considerable assistance, especially proving of value as a ground-work and

for purposes of reference.

In the present paper 189 species are recognised as valid, 34 of which are described

as new to science. Our knowledge of the geographical distribution of these

species is so very incomplete that generalisations are of little value. Most of the

genera seem to be represented in the principal river-systems of South America,

the rivers south of the La Plata system excepted, and the species seem in many cases

also to have a very wide distribution, as might be expected when it is considered that

the Amazon system actually communicates with that of the Orinoco on the north,

whilst the head-waters of the southern tributaries of the Amazon are in many cases

only separated by a few miles from those of the rivers of the La Plata system. Whilst

it is clear that the Magdalena, Orinoco, Amazon, and La Plata systems, and also the

coast-rivers of Eastern Brazil, have each several characteristic species which do not

extend into other river-systems, still in the present state of our knowledge it is

difficult to say which are the species with their distribution thus restricted.

Two important genera, Chcetostomus and Arges, occur only in the Andes of Peru,

Ecuador, Colombia, and Venezuela, and are characteristic of mountain-streams in

which the other genera of this family are not found ; both have been recorded from

considerable altitudes, and it would almost seem that each newly explored valley may

be expected to furnish some new form.



FISHES OF THE FAMILY LOEICAEIID.E. 193

In the following list, arranged in systematic order, a * indicates the locality from

which a species has been recorded. The somewhat artificial divisions which are here

established for convenience are:—(1) Western coast-streams of Peru and Ecuador;

(2) Rio Magdalena system (with Panama) ; (3) Venezuela and Guiana (Orinoco and

Essequibo systems with Trinidad) ; (4) Upper Amazon (Amazon and its tributaries

above its junction with the Yapura) ; (5) Middle and Lower Amazon; (6) Rio

Paranahyba and Rio San Francisco and their tributaries, and smaller coast-streams

in their neighbourhood; (7) Rio Parahyba, Rio Grande do Sul, and other coast-

streams of S.E. Brazil
; (8) Rio La Plata and its tributaries.

Subfam. 1. Plecostosiinj?.

Gen. I. Plecostoihts Gronow.

Subgen. a. Plecostomus.

1

.

P. guacari Lacep
2. P. commersonii 0. ty V.

3. P. punctatus 0. $ V
4. P. spinosissimus Stdr

5. P. festse Blgr

6. P. verres G. $ V.

7. P. earinatus Stdr

8. P. vaillanti Stdr
9. P. emarginatus 0. fy V.

10. P. alatus Casteln „

11. P. Cordova? Gthr

12. P. borellii Blgr

13. P. latirostris Rgn
14. P. ternetzi Blgr
15. P. macrops Eigm
16. P. garmani Rgn
17. P. robini C. 6f V.

18. P. unas Stdr

19. P. wuchereri Gthr

20. P. luetkeni Stdr

21. P. auroguttatus Kner

Subgen. 6. Pogonopoma Egn.

22. P. wertheimeri Stdr

23. P. pellegrini Rgn
24. P. genibarbis G. St V.

Subgen. c. Rhinelepis Spix.

25. P. parahyba? Stdr

26. P. asper Spix

Gen. II. Hemipsilichthts Eigm.

1 . H. gobio Ltlcn

1. 2. 3. 4. 5. 6. 7. 8.

* * * *
* *

*

*
*
*

*
*

••

*
*

*

* *

• •

* *

*

* *
*

*

*

*
*

*
*

*

*
*

*

*

• • *

* *

*

*

*

-*

*

*

2d2
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1.

Gen. III. Ancistrus Kner.

Subgen. a. Ancistrus.

1.

2.

3.

4.

5.

6.

A. annectens Rgn
A. undecimalis Stdr

A. etentaculatus Spix

A. gibbiceps Kner
A. lituratus Kner
A. multiradiatus Hancock

6 a. A. multiradiatus, var. alternans Rgn.

7. A. punctatus Othr

8. A. medians Kner
9. A. gigas Blgr

10. A. aspidolepis Gthr

] 1. A. brachyurus Kner
12. A. scaphirbynehus Kner

13. A. oligospilus Othr

A. vittatus Stdr

A. bachi Blgr

A. scbomburgkii Gthr

A. megacepbalus Gthr.

14.

15.

16.

17.

7.

18. A. platycepbalus Blgr.

Subgen. i. Parancistrus Blkr.

19. A. niveatus Casteln. .

.

20. A. punctatissimus Stdr.

21. A. aurantiacus Casteln.

Subgen. c. Lasiancistrus B-gn.

22. A. heteracantbus Gthr

23. A. pictus Casteln

24. A. mystaoinus Kner
25. A. guacbarote C. § V.

Subgen. d. Pseudancistrus Blkr.

26. A. setosus Blgr.

27. A. barbatus 0. 8f V. .

28. A. depressus Gthr.

29. A. guentberi Rgn. . . .

30. A. angulicauda Stdr.

31. A. parahybae Eigm. ,

Gen. IV. Panaque Eigmn.

1. P. cochliodon Kner
2. P. dentex Gthr

3. P. gibbosus Stdr

4. P. nigrolineatus Ptrs

Gen. V. Ch^iosiomus Tschudi.

1. C. loborbynchus Tschudi

2. C. maculatus Rgn
3. C. mareapatae Rgn
4. C. brevis Rgn

*

*

*

*

#
*

*

*

*

*
*

*
*

*
*
*
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Gen. V. Cbletostomus (con.).

5. C. taczanowskii Stdr

6. C. dermorhynchus Blgr

7. C. fischeri Stdr

8. G. Btannii Ltkn

9. C. guairensis Stdr

1 0. C. marginatus Rgn
11. C. branickii Stdr

12. C. anomalus Rgn
13. C. thomsoni Rgn
14. C. nudirostris Ltkn

15. C. microps Gthr

1. X.
2. X.
3. X.
4. X.
5. X.
6. X.
7. X.
8. X.
9. X.

10. X.
11. X.
12. X.

Gen. VI. Xesocaka Egn.

latifrons Gthr

gymnorhynchus JDier

dolichoptera Kner
temminckii C. <5f V.

hoplogenys Gthr

cirrhosa C. iSf V.

chagresi Elgin

oeeidentalis Rgn
brevipinnis Rgn
montana Rgn
bufonia 0. £f V.

stigmatica Eigm

Gen. VII. Pseudacanthicus Blkr.

P. serratus C Sf V.1.

2. P. spinosus Casteln,

3. P. fordii Gthr. .

.

4. P. bystrix G. $ V.

Gen. VIII. Acanthicus Spix.

1. A. hystrix Spix

Subfam. 2. Htpoptopomaiin.

Gen. IX. Htpoptopoma Gthr.

1.

2.

3.

4.

5.

6.

H. thoracafcum Gthr.

H. carinatum Stdr. .

.

guenfcheri Blgr. .

,

joberti Vaill. . . .

.

steindacbneri Blgr.

gulare Cope

2.

Gen. X. Otocincxtts Cope.

1. 0. affinis Stdr

2. 0. vittatuB Rgn
3. 0. veatitua Cope

*

*

7. 8.

*
*

*
*

*

*
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Gen. X. Oiocincltjs (con.)

4. 0. flexilis Cope

5. 0. maculicauda Stdr

6. 0. notatus Elgin

7. 0. nigricauda Blgr

8. 0. perforatus Eigm
9. 0. lophophanes Eigm

Subfam. 3. Lokicaeiin^;.

Gen. XL Loeicaeta L.

Subgen. a. Rhineloricaria Blkr.

1. L. filamentosa Stdr

2. L. nigricauda Rgn
3. L. parva Blgr
4. L. phosocepbala Eigm
5. L. lanceolata Gilir

6. L. jubata Blgr

7. L. uracantha Kner Sf Stdr

8. L. magdaleniE Stdr

9. L. cadese Hensel

10. L. teffeana Stdr

11. L. catamarcensis Berg
12. L. konopickyi Stdr

13. L. steindacbneri Rgn
14. L. lirna Kner
15. L. strigilata Hensel

16. L. microlepidogaster Rgn
17. L. latirostris Blgr

Subgen. b. Pseudoloricaria Blkr

18. L. loeviuscula C. Sf V.

19. L. punctata Egn

Subgen. c. Loricariicliiliys Blkr.

20. L. maculata Bl

21. L. typus Blkr

22. L. acuta C. j- V.

23. L. nudirostris Kner
24. L. labialis Blgr

25. L. spixii Stdr

26. L. anus C. Sf V.

Subgen. d. Loricaria.

27. L. evansii Blgr

28. L. nudiventris C. Sf V.

29. L. macrops Rgn
30. L. catapbracta L
31. L. carinata Casteln

32. L. simillima Rgn
33. L. apeltogaster Blgr

*
*
*

*
* -x-

*
*

*
*
*

*

*

*

*
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Gen. XI. Loeicabta (con.).

Subgen. d. Loricaria (con.).

34. L. macrodon Kner
35. L. vetula G.Sr V.
36. L. variegata Stdr
37. L. macroinystax Gtlir. . .

38. L. lamina Gthr
39. L. laticeps Rgn
40. L. platycepbala Kner

Gen. XII. HEinoDONTiCHTHYs Blkr,

1. H. depressus Kner
2. H. acipenseriuus Kner

Gen. XIII. OxrioMCAEiA Blkr.

1. 0. loricariiforniis Stdr
2. 0. platystoma Gthr

3. 0. brevirostris Eirjm

4. 0. gnentheri Rgn
5. 0. robusta Rgn
6. 0. lyra Rgn
7. 0. rostrata Spix
8. 0. barbata Kner
9. 0. panamensis Eigm

10. 0. frenata Blgr

Gen. XIV. Eakloweixa Eigm.

1. F. gladius Blgr
2. E. gracilis Rgn
3. F. oxyrhynchus Kner
4. E. Irnerii Stdr

5. E. acus Kner
6. E. amazonum Gthr
7. E. gladiolus Gthr

Subfam. 4. Neopxecostohinjs.

Gen. XV. Xeopiecostohtjs Eigm.

1. X. granosus C. $ V.

Subfam. 5. Aegiinjs.

Gen. XVI. Arges C. & V

1. A. honiodon Rgn
2. A. boulengeri Rgn
3. A. guentberi Blgr
4. A. cyclopum Humboldt

*

*

7. 8.

*
*

*
*

*
*

*
*
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i. 2. 3. 4. 5. 6. 7. 8.

Gen. XVI. Arges (con.).

*
*

*

*

#
*

*

*
*
*

*
*

*

*
*

12. A longifilis Stdr

13 A sabalo C Sf V:

Gen. XVII. Astroblepus Humboldt.

Before passing to the systematic portion of this work, it may be as well to

summarise the more important sexual differences and the changes which take place

during growth.

Sexual Differences.

The differences between the sexes in certain genera are very remarkable. In the

forms with the body protected by bony scutes it is often the case that the little spines

which cover these and the plates of the head are stronger in the males than in the

females. This feature is greatly exaggerated in Plecostomus spinosissimus and P. festce,

in which the males have the head and body covered with quite strong spines. In

other cases specialisation has resulted in the great development of spines or bristles in

certain areas only. Thus in Ancistrus setosus and its allies, and in many species of

Oxyloricaria, Farlowella, and Loricaria, the sides of the head in the male are margined

with bristles, which are either absent or considerably shorter in the female.

In Loricaria lanceolata and its allies similar bristles occur in addition on the supra-

occipital, the nuchal scutes, and the spine of the pectoral fin. In many species of

Loricaria which have the sides of the head bristly in the males, the head is also some-

what broader and the snout more obtuse in specimens of that sex, a feature which

is perhaps more strongly marked in L. latirostris than in any other species (see

PL XVI.).

In most species of Xenocara the naked margin of the snout is much wider in males

than in females, and whilst the latter have a more or less distinct marginal series of
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tentacles, the former have in addition a Y-shaped group of tentacles, the limbs of the

Y starting in front of the nostrils and running forward to meet in the middle line on

the upper surface of the snout (see PI. XIV.).

In Loricaria acuta and related forms the males are distinguished by the great

development of the lower lip, which covers the entire under surface of the head behind

the mouth. Steindachner, in describing L. spixii, states that this is due to the nursing-

habits of the males, which are said to carry the eggs, during development, between the

lower lip and the head. However, Dr. Siebenrock has kindly informed me that this

statement was based only on the structure of the lip, which seems adapted for such a

purpose, and that none of the specimens in the Vienna Museum show eggs in this

position.

In the Argiinae the males are readily distinguishable by their elongate anal papilla.

Changes during Growth.

As in most Teleostean Fishes, the young have the head and eye proportionately

larger than those of the adult, and as a general rule the head is relatively less broad, the

snout shorter, and the interorbital space rather narrower in young specimens. In the

Plecostominse the lower surface of the head and abdomen is naked in all very young

specimens, and may remain so throughout life in some species, whilst in others a more

or less complete covering of small granular scales may be acquired. In those species

of Loricaria which have the abdomen covered in the adult with small granular plates or

scales, the latter are acquired during growth in a similar manner. In the Plecostominse

the dorsal fin is both higher and longer in the young than in the adult, the difference

being very considerable in some species

—

e. g., in Plecostomus emarginatiis the length of

the base of the dorsal is equal to its distance from the adipose fin in small specimens,

whereas in large ones it is contained 1^ times in that distance. In the Loricariinse the

dorsal fin appears to become relatively higher during growth. Throughout the family

the pectoral fin becomes relatively longer during growth, so that in the same species it

may barely reach the base of the ventral in a small example and yet extend nearly to

the posterior extremity in a large one. There is no difference in the length of the

pectoral in individuals of different sexes if they are of the same size. The length of

the barbel is dependent on the size of the specimen ; thus in Arges brachycephalus

small specimens (80-110 mm.) have the barbel extending beyond the gill-opening,

whilst in larger ones (200-220 mm.) the barbel extends only f of the distance from its

base to the gill-opening.

Considerable changes of colour and marking may take place dur'ng the growth of

certain species. In many Loricariinee the young have 4-6 broad dark cross-bands

on the back, which are absent in the adult. In the Plecostominse, in species such as

Plecostomus guacari, P. verves, P. punctatus, &c, which have the head, body, and

fins covered with dark spots, these are much fewer and larger on the head and body
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in the young, whilst the fins have a few cross-bars, which later on break up into spots,

and these spots, like those on the head and body, seem to continually increase in

number with increased size of the fish.

Measurements.

In descriptions of species the total length means the distance from the tip of the

snout to the base of the caudal fin ; but where the total length (in millimetres) of the

largest specimen described is given, the length of the middle rays of the caudal fin is

included. In the armoured forms the length of the head is measured to the posterior

margin of the temporal plate, but in the naked-bodied Argiinse to the edge of the bony

operculum. In some cases it has been found useful to indicate the size of the mouth

by giving the proportion of the length of the mandibular ramus

—

i. e. of that box-like

tooth-bearing portion of the mandible which borders the mouth—to the interorbital

width. In counting the scutes, that one which is posterior to the clavicle is reckoned

as the first, whilst the movable plates covering the bases of the caudal rays are not

included. The length of the base of the dorsal fin is measured from the base of the

first developed ray to the base of the last, the membrane behind the last ray being

excluded. The sign f prefixed to the name of a species indicates that the author

has not examined actual specimens, but has based his description on the published

accounts.

Family LOEICAEIID^.

Ostariophysi with parietals and supraoccipital united to form a single parieto-occipital

bone, without suboperculum, symplectic, or metapterygoid
;

palatine a,rticulating

posteriorly with the prefrontal and anteriorly with the small rod-like maxillary, which

bears a barbel
;
prsemaxillaries not protractile, forming the entire upper border of the

mouth. Caudal vertebra? compressed, with expanded and compressed neural and

haemal spines
;
prsecaudal vertebrae without parapophyses ; coalesced anterior vertebrae

with outgrowths on each side which are suturally united to the cranium, forming, with

the exoccipitals, two capsules enclosing the two halves of the reduced air-bladder;

the last (fifth) bearing a pair of strong ribs, articulating with the first free vertebrse by

a hinge which permits only of vertical movement ; ribs of the free prsecaudal vertebra?,

if present, sessile. Nostrils close together, a flap between them ; mouth inferior, with

expanded and reflected lips
;
jaws with teeth ;

palate toothless ; lower and fourth

upper pharyngeals with or without teeth ; four gills, a slit behind the fourth ; pseudo-

branchiae present or absent; gill-membranes broadly joined to the isthmus; four

branchiostegals. Dorsal fin usually above the praecaudal portion of the vertebral

column ; adipose fin often present ; anal fin short ; ventrals below or in front of the

dorsal ; anterior rays of dorsal, anal, pectoral and ventral, and outer rays of caudal

simple, often spinous.
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From anatomical considerations it seems best to recognise five subfamilies, the

relations of which to each other are shown by the following scheme :

—

Neoplecostorninae. Argiinse.

Loricariinae.
I I

PlecostominEe. Hypoptoponiatinje.

Analysis of the Subfamilies.

I. Haemal spines all simple ; lower and fourth upper pharyngeals not toothed ; anterior rudimentary

ray of ventral normally shaped, but internal and directed forwards ; upper part of the body

protected by bony scutes.

Lower transverse portion of clavicles and coracoids not exposed
;

margin of snout naked or covered with small granular plates . . . 1. PlecostominvE.

Lower transverse portion of clavicles and coracoids exposed ; margin

of snout composed of more or less firm plates 2. Hypoptopomatin^e.

II. Hsemal spines of the vertebras above the anal fin bifid ; lower and fourth upper pharyngeals

toothed.

A. No anterior rudimentary ray of ventral; caudal peduncle elongate

and strongly depressed ; upper part of the body protected by bony

scutes 3. LoRICARIIN/E.

B. Anterior rudimentary ray of ventral internal, plate-like ; caudal peduncle cylindrical or

compressed.

Upper part of the body protected by bony scutes 4. NeoplecostominjE.

Body naked 5. Argiine.

Key to the Subfamilies.

I. Upper part of body protected by bony plates.

A. Caudal peduncle compressed, cylindrical, or moderately depressed.

a. Lower transverse portion of coracoids and clavicles not exposed.

Abdomen naked or more or less completely covered with small

granular scales, never as in the NeoplecostominEe Plecostomin.e (p. 202).

Abdomen with a large, regular, nearly square patch of small granular

plates, naked at the sides and anteriorly and posteriorly . . . NeoplecostominEe (p. 306).

b. Lower transverse portion of coracoids and clavicles

exposed, appearing as 2 pairs of plates extending

between the bases of the pectorals Hypoptopojiatin^: (p. 262).

B. Caudal peduncle strongly depressed, broad, elongate; lower

transverse portions of clavicles and coracoids not exposed Loricariin/e (p. 269).

II. Body naked Argiii^e (p. 307).

2 e 2
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Subfamily I. Plecostomin J.

Vertebrae below the dorsal fin with bifid neural spines ; none of the haemal spines

bifid
;
pharyngeals not toothed ; teeth in the jaws in a single series

;
pseudobranchise

present ; upper part of the body protected by bony scutes; caudal peduncle compressed,

cylindrical, or slightly depressed, with 5 longitudinal series of scutes on each side

for its whole length ; lower transverse part of clavicle and coracoid not exposed

;

margin of snout naked or covered with small granular plates ; anterior rudimentary

ray of ventral internal and directed forwards.

Key to the Genera.

I. First scute of lower lateral series posterior to the temporal plate, with which the second is not

in contact.

A. Prfemaxillaries nearly equal in length to the dentaries and with about the same number

of teeth.

1. Operculum and interoperculum little, and not independently, movable.

Snout granular to its margin 1. Plecostomus Gronow.

Snout with a naked margin 2. Hemipsilichthys~E\gmn.

2. Interoperculum more or less freely movable, usually spinate or bristly.

a. Snout granular to its margin.

Teeth numerous, bifid 3. Ancistrus Kner.

Teeth few, spoon-shaped 4. Panaque Eigmn.

b. Snout with a naked margin.

Mouth wide, the length of mandibular ramus nearly equal to the inter-

orbital width; naked margin of snout not very wide, without

tentacles 5. Chcetostomus Tschudi.

Mouth moderate or narrow, the length of mandibular ramus considerably

less than the interorbital width ; naked margin of snout wide or

with more or less distinct tentacles 6. Xenocara Rgn.

B. Prsemaxillaries much shorter than the dentaries and with

fewer teeth 7. Pseudacanthicus Blkr.

II. First two scutes of the lower lateral series below the temporal

plate and in contact with it above 8. Acanthicus Spix.

1. Plecostomus.

Plecostomus Gronow, Mus. i. p. 24 (1758), and Zooph. p. 127 (1763) ; Bleek. Ned. Tijd. Dierk. i.

1863, p. 77 ; Gtinth. Cat. Fish. v. p. 230 (1864) ; Eigenm. & Eigenm. Occ. Pap. Cal. Ac. i.

1890, p. 396.

Hypostumus Lacep. Hist. Nat. Poiss. v. p. 144 (1803) ; Cuv. & Val. Hist. Nat. Poiss. xv. p. 489

(1840), part. ; Kner, Denkschr. Ak. Wien, vii. 1854, p. 256.

Rhinelepis Spix, Gen. et Spec. Pise. Bras. p. 4 (1829) ; Cuv. & Val. Hist. Nat. Poiss. xv. p. 479

(1840), part.; Gunth. Cat. Fish. v. p. 252 (1864) ; Eigenm. & Eigenm. Occ. Pap. Cal. Ac. i.

1890, p. 414.

Body oblong or elongate ; first scute of lower lateral series posterior to clavicle and
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temporal plate, separating the second entirely from the latter ; lower surface of head

and ahdomen naked, or with small granular scales ; snout covered with granular plates

to its margin. Operculum and interoperculum with or without marginal bristles, the

lower edge of the former contiguous and firmly connected by membrane to the upper

edge of the latter, so that they are incapable of independent movement. Prae-

maxillaries nearly equal in length to the dentaries, and opposed to them ; teeth

numerous, slender, curved, bifid, forming a nearly straight series in each jaw. Dorsal

with I 7 rays, originating in advance of the ventrals, separated from the supraoccipital

by 3 (rarely 2 or 4) scutes. Anal with I 3-5 rays, pectoral with I 6, ventral with I 5.

Caudal emarginate or truncate. Adipose fin, if present, represented by a movable

spine and a membrane attaching it posteriorly to the caudal peduncle. Ribs present,

slender; vertebrae 5+ 9 + 16 (in P. verres).

Rivers of S. America.

It has seemed most convenient to retain this genus, although the difference from

Ancistrus is so slight that some authors have proposed to unite them, a proposal which

is greatly strengthened by the discovery of the species described below as Ancistrus

annectens, which can only be specifically distinguished from Plecostomus guacari

by 3 or 4 characters, one of these, however, being that on which the generic

distinction is based

—

i. e., the structure of the operculum and interoperculum. The

presence or absence of an adipose fin can scarcely be regarded as of generic importance

in the light of the great variation which exists in Chcetostomus anomalus, and in view

of the fact that in the very natural subgenus which is here established under the name

Pogonopoma for P. wertheimeri Stdr., P. pellegrini Rgn., and P. genibarbis C. & V., an

adipose fin is present in the first-named species, absent in the others. Bhinelepis

Spix is therefore placed as a subgenus under Plecostomus. It is curious to note that

in the fairly numerous examples of guacari, P. commersonii, and P. punctatus

on the one hand, and of P. verres and P. emarginatus on the other, which have been

examined by the author, the supraoccipital is constantly entirely bordered posteriorly

by a single scute in the former, by a median scute and by one or more on each side in

the latter, this feature seeming of considerable importance in showing the natural

relations of the species. However, in a series of twelve examples of P. wuchereri, eight

have the supraoccipital bordered by one scute, four by three, the character here proving

not to be of specific value.

Key to the Species.

I. Adipose fin present, well-developed; operculum and interoperculum not margined with,

bristles. (Plecostomus.)

A. Length of mandibular ramus 2§-4 times in the interorbital width.

1. Supraoccipital entirely bordered posteriorly by a single scute; first dorsal ray about

as long as the bead ; some of the scutes carinate.

a. 25-26 scutes in a longitudinal series LP. guacari Lacep.
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yS. 28-30 scutes in a longitudinal series ; caudal peduncle 3f-5 times

as long as deep.

Scutes mostly carinate ; length of base of dorsal greater than

its distance from adipose fiu 2. P. commersonii C. & V.

Only the anterior scutes carinate ; length of base of dorsal

equal to (young) or less than (adult) its distance from

adipose fin 3. P. punctatus C. & V.

7. 32-34 scutes in a longitudinal series.

Caudal peduncle 7 times as long as deep 4. P. spinosissimus Stdr.

Caudal peduncle 11 times as long as deep 5. P.festce Blgr.

2. Supraoccipital bordered posteriorly by a median scute and by one or more on each

side; first dorsal ray about as long as the head.

a. Caudal peduncle normally formed, the scutes of the fourth series not strongly angulated.

26-28 scutes in a longitudinal series, the upper and anterior

carinate 6. P. verves C. & V.

30 scutes in a longitudinal series, all carinate 7. P. carinatus Stdr.

27-28 scutes in a longitudinal series, none of them carinate . 8. P. vaillanti Stdr.

/3. Caudal peduncle broad and flat below, the scutes of the fourth series strongly angulated.

28-30 scutes in a longitudinal series 9. P. emarg'matus C. & V.

3. Supraoccipital entirely bordered posteriorly by a single

scute ; first dorsal ray as long as the distance from the

tip of snout to its base ; scutes not carinate, 27-28 in a

longitudinal series 10. P. alatus Casteln.

E. Length of mandibular ramus H-2j times in the interorbital width.

1. Some of the scutes carinate, the keels sometimes very weak.

a. Depth of body 6-t—8 times in the total length.

Depth of head 2j times in its length ; 30 scutes in a longitudinal

series 11. P. cordovce Gthr.

Depth of head ] § times in its length ; 28 scutes in a longitudinal

series 12. P. borellii Blgr.

/3. Depth of body 4-5 times in the total length ; 25-27

scutes in a longitudinal series ; diameter of eye 5^-7

times in the length of head.

First dorsal ray not reaching adipose fin when laid back ; barbel as

long as \ the diameter of eye, or less 13. P. latirostris Hg*i.

First dorsal ray reaching adipose fin when laid back ; barbel as long

as diameter of eye 14. P. ternetzi Blgr.

y. Depth of body 4-5 times in the total length ;

27-28 scutes in a longitudinal series ; diameter of eye

10 times in the length of head (in a specimen of

205 mm.) 17. P. robini C. & V.

2. None of the scutes carinate.

a. Supraorbital edges strongly raised ; eye large. . . .15. P. macrops Eigmn.
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/S. Supraorbital edges not raised ; length of mandibular

ramus lf-2j in the interorbital width.

26 scutes in a longitudinal series ; diameter of eye

6^ times in the length of head (in a specimen of

260 mm.) 16. P. garmani Rgn.

26 scutes in a longitudinal series ; diameter of eye 7 times

in the length of head (in a specimen of 130 mm.)
;

caudal peduncle 2f times as long as deep. . . . 18. P. unce Stdr.

26 scutes in a longitudinal series; diameter of eye 8 times

in the length of head (in a specimen of 250 mm.)

;

caudal peduncle 3 times as long as deep ; abdomen,

in the adult, in great part covered with granular

scales 19. P. wuchereri Gthr.

27 scutes in a longitudinal series ; abdomen, in the adult,

almost entirely naked 20. P. luetkeni Stdr.

y. Supraorbital edges slightly raised; length of mandibular

ramus H times in the interorbital width . . . .21. P. auroguttatus .Rner.

II. Adipose fin small or absent ; operculum and interoperculum with well-developed

marginal bristles. (Pogonopoma, subgen. n.)

A. Adipose fin present 22. P. wertheimeri Stdr.

B. No adipose fin.

Length of snout 2g- times in that of the head, which is 3|

times in the total length 23. P. pellegrini Rgn.

Length of snout twice in that of the head, which is 3-3|

times in the total length 24. P. genibarbis C. & V.

III. Adipose fin absent ; operculum and interoperculum not margined with bristles.

(Rhinelepis Spix.)

Interorbital width 2|—2f times in the length of head; opercular plate

rather large ; abdomen almost entirely naked 25. P. parahybce Stdr.

Interorbital width l|j- times in the length of head; opercular plate

very large ; abdomen entirely covered with granular scales . . . 26. P. asper Spix.

1. Plecostomds guacari.

Loricaria plecustomus Linn. S. N. i. p. 508 (1766) ; Bloch, Ausl. Fische, viii. pi. 374 (1794)

;

Bl. Schn. p. 124 (1801).

Hypostomus guacari Lacep. Poiss. v. p. 145 (1803).

Loricaria flava Shaw, Zool. v. p. 38, pi. ci. (1805).

Hypostomus plecostomus Schomburgk, Fish. Guiana, i. p. 139 (1841) ; Kner, Denkschr. Ak. Wien,

vii. 1853, p. 263.

Plecostomus bicirrhosus Gronow, Cat. p. 158 (1854) ; Glinth. Cat. Fish. v. p. 231 (1864) (part.);

Kner & Steind. Abhandl. bayr. Ak. x. 1865, p. 60; Hensel, Arch. Nat. 1870, p. 75; Steind.

Denkschr. Ak. Wien, xliii. 1881, p. 109.

Hypostomus robinii Gill, Ann. Lye. N. York, vi. 1858, p. 46.

Plecostomus braslliensis Bleek. Nat. Verb.. IIoll. Maats. xx. 1864, Silures de Suriname, p. 7.
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Pkcostomus flavus Vaill. Bull. Soc. Philom. (7) iv. 1880, p. 155.

Plecostomus plecostomus Eigenm. & Eigenm. Proc. Cal. Ac. (2) i. 1888, p. 168 ; Occ. Pap. Cal.

Ac. i. p. 406 (1890).

Plecostomus seminudus Eigenm. & Eigenm. t. c. p. 169.

Plecostomus boulengeri Eigenm. & Kennedy, Proc. Ac. Philad. 1903, p. 502.

Depth of body 4|~5 times in the total length, length of head 3-3-^ times. Depth

of head If times in its length, breadth of head 1^- times, length of snout If times,

diameter of eye 5-^-9! times, interorbital width about 2f times. Length of mandibular

ramus about 3 times in the interorbital width. Snout ovate, more or less narrowed

anteriorly ; supraorbital margins raised ; supraoccipital with moderately elevated

median ridge ; temporal plates carinate. Scutes spinulose, the anterior and upper

scutes carinate, 25-26 in a longitudinal series, 7-8 between dorsal and adipose fin,

13-14 between anal and caudal. Supraoccipital entirely bordered posteriorly by a

single scute. Lower surface of head and abdomen, in the adult, almost completely

covered with small granular scales. D. I 7, the first ray about as long as the head, the

last f—| as long ; length of base of dorsal equal to its distance from posterior -g- of spine

of adipose fin. A. I 4. Pectoral spine extending well beyond base of ventrals.

Caudal emarginate, the inner rays f—§ the length of head, the outer produced. Caudal

peduncle 3-3^ times as long as deep. In the adult, numerous dark spots on head,

body, and fins, those on the head smallest, those on the dorsal in 2 rows on each

interradial membrane. In the young, spots on the head and body larger and fewer,

fins with 4-6 transverse bars.

Total length 350 mm.

Twelve specimens : E. Amazon ; Guiana ; Venezuela ; Trinidad.

2. Plecostomus commersonii.

Hypostomus commersonii Cuv. & Val. Hist. Nat. Poiss. xv. p. 495 (1840) ; Val. Voy. d'Orbigny,

Poiss. pi. vii. fig. 2 (1847).

Plecostomus commersonii Giinth. Cat. Fish. v. p. 232 (1864).

Plecostomus spiniger Hensel, Arch. Nat. i. 1870, p. 73.

Plecostomus limosus Eigenm. & Eigenm. Proc. Cal. Ac. (2) i. 1888, p. 167, and Occ. Pap. Cal. Ac.

i. 1890, p. 405.

? Plecostomus aspilogaster Cope, Proc. Am. Phil. Soc. xssiii. 1894, p. 100, fig. 14.

Depth of body 5^-5f times in the total length, length of head 3j-3f times. Depth

of head If times in its length, breadth of head about 1-J times, diameter of eye 8-13

times, length of snout If times, interorbital width 2^-2| times. Length of mandibular

ramus 2|~3-j times in the interorbital width. Snout rather broad, rounded anteriorly

;

supraorbital edges slightly or moderately raised ; supraoccipital with median ridge
;

temporal plates more or less distinctly carinate. Scutes spinulose, mostly carinate,

28-30 in a longitudinal series, 8-9 between dorsal and adipose fin, 14-15 between

anal and caudal. Supraoccipital entirely bordered posteriorly by a single scute. Lower



FISHES OF THE FAMILY LOEICAKILTLE. 207

surface of head and abdomen, in the adult, almost completely covered with small

granular scales. D. I 7, the first ray about as long as the head, the last \-§ as long

;

length of base of dorsal equal to its distance from posterior part of spine of adipose

fin. A. I 4. Pectoral spine extending beyond base of ventral. Caudal moderately

emarginate, the outer rays scarcely produced. Caudal peduncle 3-g~4 times as long as

deep. Numerous dark spots on head, body, and fins, those on the head the smallest,

those on the dorsal in 2-4 series on each interradial membrane, those on the caudal

usually indistinct.

Total length 460 mm.
Twelve specimens (including the type of the species and a co-type of P. limosus) :

Rio La Plata and its tributaries ; Eio Grande do Sul.

3. Plecostomus punctatus.

Hypostomus punctatus Cuv. & Val. Hist. Nat. Poiss. xv. p. 493 (1840).

Hypostomus subcarinatus Castelu. Auim. Am. Sud, p. 42, pi. xxi. fig. 1 (1855).

Plecostomus punctatus Giinth. Cat. Fish. v. p. 233 (1864).

Plecostomus affinis Steind. Sitzb. Ak. Wien, lxxiv. 1876, p. 685.

Plecostomus commersonii Eigenm. & Eigeum. Proc. Cal. Ac. (2) i. 1888, p. 168, and Occ. Pap. Cal.

Ac. i. 1890, p. 403.

Depth of body 5-6 times in the total length, length of head about 3J times. Depth
of head lf-lf times in its length, breadth of head 1^-lJ times, diameter of eye

6-8-| times, interorbital width 2f-2f times, length of snout If times. Length of

mandibular ramus 2f-3 times in the interorbital width. Snout ovate, more or less

narrowed anteriorly ; supraorbital edges not raised ; supraoccipital with low median

ridge; temporal plates not carinate. Scutes spinulose, the anterior carinate, 28-30 in

a longitudinal series, 9 between dorsal and adipose fin, 14-16 between anal and caudal.

Supraoccipital entirely bordered posteriorly by a single scute. Lower surface of head

and abdomen, in the adult, almost completely covered with small granular scales.

D. I 7, the first ray as long as or a little longer than the head, the last §-§ as long;

length of base of dorsal nearly equal to its distance from the adipose fin. A. I 4.

Pectoral spine extending to anterior \ of ventral. Caudal emarginate. Caudal

peduncle 3|-4f times as long as deep. Numerous small dark spots on head,

body, and fins, those on the dorsal (in the adult) in 2 series on each interradial

membrane.

Total length 300 mm.
Twelve specimens (including the types of the species and of //. subcarinatus)

:

Southern and Eastern Brazil.

Under the names P. commersonii affinis and P. commersonii scalriceps, Eigenmann

distinguishes two varieties of this species, which are said to have larger spots than the

typical P. punctatus, the second also having a large naked area on the head behind the
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mouth. These varieties scarcely seem worth recognition ; in all young specimens the

spots are large and the lower surface of head and ahdomen partially naked, and the

persistence of these features in the adult must be regarded as cases of individual

variation only.

4. Plecostomus spinosissimus.

Plecostomus spinosissimus Steind. Denkschr. Ak. Wien, xlii. 1880, p. 98, pi. v. fig. 1.

Depth of body 6|-6f times in the total length, length of head 3f times. Depth of

head If-2 times in its length, breadth of head ljj times, length of snout If times,

diameter of eye 7-8 times, interorbital width 2f times. Length of mandibular ramus

3 times in the interorbital width. Snout narrowed anteriorly ; supraorbital margins

raised ; supraoccipital with median ridge ; temporal plates not distinctly carinate.

Scutes spinulose (in males strongly spinate), the anterior and upper scutes carinate,

32 in a longitudinal series, 10 between dorsal and adipose tin, 17 between anal and

caudal. Supraoccipital entirely margined posteriorly by a single scute. Lower surface

of head and abdomen, in the adult, almost completely covered with small granular

scales. D. I 7, the first ray nearly as long as the head, the last J-f as long ; length

of base of dorsal lj times in its distance from the adipose fin. A. I 4. Pectoral

spine extending to base of ventral (in males armed with long curved bristles in its

outer half). Caudal slightly emarginate. Caudal peduncle 7 times as long as deep.

Numerous dark spots on head, body, and fins.

Total length 250 mm.

Two specimens : Guayaquil, W. Ecuador.

5. Plecostomus fest.e. (Plate IX. fig. 1.)

Plecostomus festa Bouleng. Boll. Mus. Torin. xiii. 1898, no. 329, p. 11.

Depth of body 8 times in the total length, length of head 4-| times. Depth of head

twice in its length, breadth of head 1^ times, length of snout If times, diameter of eye

8J times, interorbital width 3^ times. Length of mandible 2| times in the interorbital

width. Snout narrowed anteriorly ; supraorbital margins raised ; supraoccipital with

median ridge ; temporal plates not distinctly carinate. Scutes strongly spinate (lin

males only), those of the upper series carinate, 33 or 34 in a longitudinal series,

11 between dorsal and adipose fin, 19 between anal and caudal. Supraoccipital entirely

margined posteriorly by a single scute. Lower surface of head and abdomen, in the

adult, almost completely covered with small granular scales. D. I 7, the first ray

nearly as long as the head, the last f as long; length of base of dorsal 1§ times in its

distance from the adipose fin. A. I 4. Pectoral spine extending to base of ventral,

armed in its outer half with very long curved bristles (1 in males only). Caudal slightly
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emarginate. Caudal peduncle 11 times as long as deep. Numerous dark spots on

head, body, and fins.

Total length 310 mm.
One specimen : W. Ecuador.

6. Plecostomus verres.

Hypostomus plecostomus (non Linn.) Cuv. & Val. Hist. Nat. Poiss. xv. p. 489 (1810).

Hypostomus verres Cuv. & Val. t. c. p. 494.

? Hypostomus pantherinus Kner, Denkschr. Ak. Wien, vii. 1854, p. 267.

Plecostomus bicirrJwsus (part.) Giinth. Cat. Fish. v. p. 231 (1864).

Depth of body 4^—5j times in the total length, length of head 2f—3-J times. Depth

of head li-lf times in its length, breadth of head 1\-1^ times, length of snout

lf-2 times, diameter of eye 6-9^ times, interorbital width 24—2^ times. Length of

mandibular ramus 3|—3§ times in the interorbital width. Snout narrowed anteriorly ;

supraorbital edges raised ; supraoccipital" with strongly elevated median ridge ; tem-

poral plates carinate. Scutes spinulose, carinate except on caudal peduncle, 26-28 in

a longitudinal series, 7-9 between dorsal and adipose fin, 13-14 between anal and

caudal. Supraoccipital bordered posteriorly by a median scute and by 2 or 3 of a

group of small scutes on each side. Lower surface of head and abdomen, in the adult,

almost completely covered with small granular scales. D. 1 7, the first ray as long as

or a little longer than the head, the last f-f as long ; length of base of dorsal equal to

or greater than its distance from the adipose fin. A. I 4. Pectoral spine extending a

little beyond base or nearly to middle of ventral. Caudal deeply emarginate, the outer

rays greatly produced. Caudal peduncle 3-g- (young) to 4^ times as long as deep.

Numerous dark spots on head, body, and fins, smallest on the head, those on the dorsal

in 2 series between each pair of rays. In the young, spots much fewer and larger.

Total length 320 mm.

Ten specimens (including the types of the species) : Venezuela ; Guiana ; Marajo

Island.

7. fPLECOSTOMUS CARINATUS.

Plecostomus carinatus Steind. Denkschr. Ak. Wien, xliii. 1881, p. 108, pi. iv. fig. 2.

Very closely allied to the preceding species, from which it is distinguished by the

larger eye and the more numerous scutes, all of which are strongly carinate. Diameter

of eye 6 times in the length of head. 30 scutes in a longitudinal series, 8-9 between

dorsal and adipose fin, 16 between anal and caudal.

The typical examples are 300-350 mm. in total length.

Pv. Amazon.

2f2
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8. Plecostomus vaillaxti.

Plecostomus vaillanti Steiud. Sitzb. Ak. Wien, lxxvi. 1877, p. 225; Eigernn. & Eigenm. Proc. Cal.

Ac. (2) i. 1888, p. 169, and Occ. Pap. Cal. Ac. i. p. 407 (1890).

Depth of body 5J-6 times in the total length, length of head about 3 times. Depth

of head 14—2 times in its length, breadth of head 1^ times, length of snout If times,

diameter of eye about 6J times, interorbital width 2f times. Length of mandibular

ramus about 2J times in the interorbital width. Snout rather broad, rounded ; supra-

orbital margins strongly raised ; supraoccipital with moderately elevated median ridge ;

temporal plates not carinate ; barbel as long as diameter of eye. Scutes spinulose,

not carinate, 27-28 in a longitudinal series, 7-8 between dorsal and adipose fin,

14 between anal and caudal. Supraoccipital bordered posteriorly by a median scute

and by one or two on each side. Lower surface of head and abdomen almost com-

pletely covered with small granular scales. D. I 7, the first ray as long as the head,

the last \ as long ; length of base of dorsal greater than its distance from the adipose

fin. A. I 4. Pectoral spine extending to anterior \ of Arentral. Caudal obliquely

emarginate. Caudal peduncle of times as long as deep. Large dark spots on head,

body, and fins, those on the fins sometimes forming cross-bars.

Total length 200 mm.

Two specimens : Paraguay : Eio Puty and Eio Preto, E. Brazil.

9. Plecostomus emarginatus.

Hypostomus emarginatus Cuv. & Val. Hist. Nat. Poiss. xv. p. 500 (1840) ; Kner
;
Denksclir. Ak.

Wien, vii. 1854, p. 260.

Hypostomus squalinum Schomburgk, Fish. Brit. Guiana, p. 142, pi. iii. (1841).

Hypostomus horridus Kner, t. c. p. 259. .

Plecostomus emarginatus Giinth. Cat. Fish. v. p. 233 (1864) ; Eigenm. & Eigenm. Proc. Cal. Ac. (2)

i. 1888, p. 167, and Occ. Pap. Cal. Ac. i. p. 400 (1890).

Plecostomus horridus Giinth. t. c. p. 232 ; Peters, Monatsb. Ak. Berl. 1877, p. 471.

Plecostomus scojmlarius Cope, Proc. Ac. Pliilad. 1871, p. 55, pi. xvi. figs. 1 & 2 (nee Cope, t. c.

p. 286).

Plecostomus biseriatus Cope, t. c. p. 285.

? Plecostomus virescens Cope, op. cit. 1874, p. 137, and Proc. Am. Phil. Soc. xvii. 1878, p. 681, and

ib. xxxiii. 1894, p. 101.

Plecostomus villarsi hutk . Overs. Dan. Selsk. 1874, p. 211; Steind. Denkschr. Ak. Wien, xxxix.

1878, p. 42, pi. vii.

Plecostomus tenuicauda Steind. t. c. p. 40, pi. vi., and ib. xlii. 1880, p. 63.

Plecostomus anna, Steind. op. cit. xliii. 1881, p. 112, pi. iii. fig. 2.

Depth of body 6-7 times in the total length, length of head 3-§-4 times. Depth of

head lf-2 times in its length, breadth of head 1-g-l-j times, length of snout lf-

If times, diameter of eye 5-11 times, interorbital width 2^-2f times. Length of

mandibular ramus 3-4 times in the interorbital width. Snout more or less narrowed
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anteriorly ; supraorbital edges moderately or slightly raised ; snpraoccipital with median

ridge ; temporal plates usually not carinate. Scutes spinulose, usually only those

posterior to the dorsal carinate, sometimes the anterior scutes also weakly carinate,

sometimes none of the scutes with distinct keels, 28-30 in a longitudinal series,

8-9 between dorsal and adipose fin, 14-15 between anal and caudal. Supraoccipital

margined posteriorly by a median scute and 1 or 2 on each side. Lower surface of

head and abdomen, in the adult, almost completely covered with small granular scales.

D. I 7, the first ray as long as the head, the last \ as long ; length of base of dorsal

\\ (young) to \\ (adult) times in its distance from the adipose fin. A. I 4. Pectoral

spine extending to base of ventral or beyond. Caudal strongly emarginate. Caudal

peduncle 4-5 times as long as deep, broad and fiat below, the scutes of the fourth

series being strongly angulated, forming a ridge which margins the flat lower surface.

Dark spots on head, body, and fins, those on the dorsal usually arranged in two series

between each pair of rays.

Total length 470 mm.
Nineteen specimens (including the type of the species) : Brazil to Colombia.

10. Plecostomus alatus.

Hypostomus alatus Casteln. Anim. Am. Sud, p. 41, pi. xx. fig. 1 (1855).

Plecostomus alatus Giinth. Cat. Fish. v. p. 231 (1864) ; Liitk. Vid. Selsk. xii. 1875, p. 144.

Plecostomus francisci Liitk. Overs. Dan. Selsk. 1873, no. 3, p. 30; Vid. Selsk. xii. 1875,

p. 143.

Depth of body about 5 times in the total length, length of head 3J times. Depth

of head If times in its length, breadth of head 1-J times, length of snout lf-lf times,

diameter of eye 6^ times, interorbital width 2f times. Length of mandibular ramus

2f times in the interorbital width. Snout broad, rounded ; supraorbital edges not

raised ; supraoccipital with low median ridge ; temporal plates not carinate. Scutes

spinulose, not carinate, 27-28 in a longitudinal series, 9 between dorsal and

adipose fin, 15 between anal and caudal. Supraoccipital entirely bordered posteriorly

by a single scute. Lower surface of head and abdomen, in the adult, almost

completely covered with small granular scales. D. 1 7 ; the first ray as long as the

distance from its base to the tip of snout; length of base of dorsal equal to its

distance from the middle of the spine of the adipose fin. A. I 4. Pectoral spine

extending to anterior third of ventral. Caudal emarginate, the inner rays § the

length of head, the outer much produced. Caudal peduncle 3J times as long as deep.

Brownish, with yellow spots on head, body, and fins.

Total length 300 mm.
Two specimens (including the type of the species) : Araguay, San Francisco, and

das Velhas Rivers.
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11. Plecostomus cordov^. (Plate IX. fig. 3.)

Plecostomus cordovae Giinth. Ann. Mag. Nat. Hist. (5) vi. 1880, p. 11.

Depth of body nearly 8 times in the total length, length of head of times. Depth

of head 2| times in its length, breadth of head 1^ times, length of snout If times,

diameter of eye 10 times, interorbital width 3 times. Length of mandibular ramus

1J times in the interorbital width. Snout broad, rounded ; supraorbital edges

slightly raised ; supraoccipital with low median ridge ; temporal plates carinate.

Scutes spinulose, those of the upper series and the anterior of the second series

carinate, 30 in a longitudinal series, 10 between dorsal and adipose fin, 17 between

anal and caudal. Supraoccipital bordered posteriorly by a median scute and by one

on each side. Lower surface of head and abdomen almost completely covered with

small granular scales. D. I 7, the first ray nearly as long as the head, the last half

as long ; length of base of dorsal less than its distance from the adipose fin. A. I 4.

Pectoral spine extending to base of ventral. Caudal emarginate, the inner rays equal

to
f-

the length of the outer, which are as long as the head. Caudal peduncle

4^ times as long as deep. Head and body with dark spots, fins with irregular dark

cross-bars.

Total length 220 mm.

One specimen : Cordova, Argentine Republic.

12. Plecostomus bokellii. (Plate IX. fig. 2.)

Plecostomus borellii Bouleng. Boll. Mus. Torino, xii. 1897, no. 279, p. 2.

Depth of body nearly 7 times in the total length, length of head of- times. Depth

of head If times in its length, breadth of head once, length of snout If times,

diameter of eye 7h times, interorbital width 3 times. Length of mandibular ramus

1^ times in the interorbital width. Snout broad, rounded ; supraorbital margins not

raised; supraoccipital with low median ridge; temporal plates weakly carinate.

Scutes spinulose, the anterior of the two upper series weakly carinate, 28 in a

longitudinal series, 9 between dorsal and adipose fin, 15 between anal and caudal.

Supraoccipital entirely bordered posteriorly by a single scute. Lower surface of head

and abdomen, in the adult, almost completely covered with small granular scales.

D. I 7, the first ray f the length of head, the last f as long ; length of base of dorsal

a little less than its distance from the adipose fin. A. I 4. Pectoral spine not

extending beyond base of ventral. Caudal slightly emarginate, the outer rays as long

as the head, the inner f as long. Caudal peduncle 3| times as long as deep. Blackish

spots on the dorsal fin.

Total length ] 80 mm.

One specimen : Bolivia.
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13. Plecostomus latirostris, sp. n. (Plate XI. fig. 1.)

Plecostomus pantherinus (non Kner) Bouleng. Ann. Mag. Nat. Hist. (6) x. 1892, p. 9.

Depth of body 4f-5 times in the total length, length of head 3-3| times. Head as

broad as long, its depth If—If times in its length, diameter of eye 5^-7 times, inter-

orbital width 2§-3 times, length of snout 1^ times. Length of mandibular ramus

lg-l-f times in the interorbital width. Barbel in one specimen (the smallest) almost

rudimentary, in the others about equal to -| the diameter of eye. Snout broad,

rounded ; supraorbital edges raised ; supraoccipital with median ridge ; temporal

plates weakly or obscurely carinate. Scutes spinulose, the upper and anterior weakly

or obscurely carinate, 25-27 in a longitudinal series, 6-7 between dorsal and adipose

fin, 13-14 between anal and caudal. Supraoccipital entirely bordered posteriorly by

a single scute. Lower surface of head and abdomen, in the largest specimen, covered

with small granular scales, except for a naked area behind the mouth and one at the

base of each ventral ; in the smaller specimens head naked, except for a granular

patch in front of each gill-opening, thorax with a transversely granular strip, anterior

half of abdomen covered with granular scales, posterior half naked. D. I 7, the first

ray as long as the head, not reaching the adipose fin when laid back, the last f-

as long ; length of base of dorsal equal to its distance from the posterior part of the

spine of the adipose fin. A. I 4. Pectoral spine extending to anterior ^ or anterior

£ of ventral. Caudal emarginate. Caudal peduncle 2J-3 times as long as deep.

Uniformly olivaceous, the fins blackish, without spots.

Total length 260 mm.

Three specimens, from the River Jungada, Matto Grosso, collected by Mr. Spencer

Moore, and from Goyaz. After reading Kner's description of Hypostomus pantherinus

(founded on a specimen only 3 inches in length), I have reached the conclusion

that these specimens cannot belong to that species.

14. Plecostomus ternetzi.

Plecostomus ternetzi Bouleng. Proc. Zool. Soc. 1895, p. 525, and Trans. Zool. Soc. xiv. 189G,

p. 30, pi. v.

Depth of body about A\ times in the total length, length of head 3 times. Head

as broad as long, its depth 1^ times in its length, diameter of eye 7 times, interorbital

width 3 times, length of snout If times. Length of mandibular ramus If times in

the interorbital width. Length of barbel equal to the diameter of eye. Snout broad,

rounded ; supraorbital edges raised ; supraoccipital with median ridge ;
temporal plates

not distinctly carinate. Scutes spinulose, the upper and anterior very obscurely

carinate, 26 in a longitudinal series, 7 between dorsal and adipose fin, 14 between

anal and caudal. Supraoccipital entirely bordered posteriorly by a single scute.

Lower surface of head and abdomen covered with small granular scales except for
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a naked area behind the mouth and one at the base of each ventral. D. I 7, the first

ray as long as the head, and reaching the adipose fin when laid back, the last less

tban half as long ; length of base of dorsal equal to its distance from the posterior

part of the spine of the adipose fin. A. I 4. Pectoral spine extending nearly to

middle of ventral. Caudal emarginate. Caudal peduncle 2^ times as long as deep.

Uniformly olivaceous, the fins dusky.

Total length 240 mm.
One specimen from Paraguay.

This species is very closely allied to P. latirostris, differing in the shorter and

deeper body, the longer barbel, the first dorsal ray reaching the spine of the adipose

fin when laid back, and the longer pectoral.

15. Plecostomus maceops.

Plecostomus inacrojis Eigeum. & Eigenm. Proc. Cal. Ac. (2) i. 1888, p. 170, and Occ. Pap. Cal.

Ac. i. 1890, p. 410.

Depth of body 4f times in the total length, length of head 3^ times. Head as

broad as long, its depth If times in its length, diameter of eye 5f times, interorbital

width 2f times, length of snout If times. Length of mandibular ramus twice in the

interorbital width. Barbel a little shorter than the diameter of eye. Snout broad,

rounded; supraorbital edges raised; supraoccipital convex, elevated posteriorly, but

without distinct median ridge ; temporal plate not carinate. Scutes spinulose, not

carinate, 26 in a longitudinal series, 7 between dorsal and adipose fin, 14 between

anal and caudal. Supraoccipital entirely bordered posteriorly by a single scute.

Lower surface of head and abdomen covered with small granular scales, except for

naked areas behind the mouth and at the base of each ventral. D. I 7, the first ray

as long as the head, not reaching the adipose fin when laid back, the last f as long.

Length of base of dorsal equal to its distance from tip of spine of adipose fin. A. I 4.

Pectoral spine extending to anterior \ of ventral. Caudal emarginate. Caudal

peduncle 3J times as long as deep. Uniformly olivaceous.

Total length 250 mm.
One specimen (type of the species) from the Rio das Velhas, Eastern Brazil.

16. Plecostomus garmani, sp. n. (Plate X. fig. 1.)

Plecostomus lima (non Liitk.) Eigenm. & Eigenm. Occ. Pap. Cal. Ac. i. 1890, p. 409.

Depth of body 6 times in the total length, length of head 3J times. Depth of head

]f times in its length, breadth of head If times, length of snout 1| times, diameter of

eye 6J times, interorbital width 3J times. Length of mandibular ramus 1-f times in

the interorbital width. Barbel a little shorter than diameter of eye. Snout broad,

rounded ; supraorbital edges not raised ; supraoccipital slightly convex, without



FISHES OF THE FAMILY LOKICAEIIL\E. 215

median ridge ; temporal plate not carinate. Scutes spinulose, not carinate, 26 in

a longitudinal series, 7 between dorsal and adipose fin, 14 between anal and caudal.

Supraoccipital entirely bordered posteriorly by a single scute. Lower surface of head

and abdomen covered with small granular scales, except for naked areas behind the

mouth and at the base of each ventral. D. I 7, the first ray as long as the head, not

reaching the adipose fin when laid back, the last \ as long ; length of base of dorsal

equal to its distance from middle of spine of adipose fin. A. I 4. Pectoral spine

extending to anterior \ of ventral. Caudal emarginate. Caudal peduncle 2| times as

long as deep. Uniformly olivaceous ; dorsal with traces of darker spots or bars.

Total length 260 mm.
One specimen from the Rio das Velhas, Eastern Brazil, received from the Museum

of Comparative Zoology, Cambridge, U.S.A., as P. lima.

Eigenmann has given the name P. lima atropinnis to a specimen (presumably

of this species) from Goyaz, with the fins uniformly dark brown.

17. Plecostomus robini.

Hypostomus robinii Cuv. & Val. Hist. Nat. Poiss. xv. p. 501 (1840).

Depth of body 4|-4f times in the total length, length of head about 3f times

Depth of head If times in its length, breadth of head 1-g-lJ times, length of snout

If times, diameter of eye about 10 times, interorbital width 2| times. Length

of mandibular ramus twice in the interorbital width. Snout very broad, rounded
;

supraorbital margins not raised ; supraoccipital with moderately elevated median

ridge ; temporal plates not carinate. Scutes spinulose, the anterior and upper scutes

weakly carinate, 27—28 in a longitudinal series, 8-9 between dorsal and adipose fin,

13-14 between anal and caudal. Supraoccipital entirely bordered posteriorly by

a single scute. Lower surface of head and abdomen completely covered with small

granular scales. D. I 7, the first ray equal in length to the head, the last f as long
;

length of base of dorsal equal to its distance from posterior edge of base of spine of

adipose fin. A. I 4. Pectoral extending to base of ventral or beyond. Caudal

obliquely truncate or weakly emarginate. Caudal peduncle 3^ times as long as deep.

Numerous small dark spots on head, body, and fins, those on the dorsal larger, in

a single series between each pair of rays.

Total length 205 mm.
Two specimens (including the type of the species) : Trinidad ; Montevideo.

18. Plecostomus un^e.

Plecostomus robinii (non Cuv. & Val.) Giinth. Cat. Fish. v. p. 236 (1864) ; Steind. Sitzb. Ak.

Wien, lxxiv. 1876, p. 676; Eigenm. & Eigenm. Proc. Cal. Ac. (2) i. 1888, p. 170, and Occ.

Pap. Cal. Ac. i. p. 412 (1890).

Plecostomus una Steind. Sitzb. Ak. Wien, lxxvii. 1878, p. 383.

vol. xvii.—part in. No. 4.

—

October, 1904. 2 q
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Depth of body 5^- times in the total length, length of head 3 times. Depth of head

twice in its length, breadth of head ly times, length of snout If times, diameter of eye

7 times, interorbital width 2f times. Length of mandibular ramus 2^ times in the

interorbital width. Snout broad, rounded ; supraorbital edges not raised ; supra-

occipital with low median elevation ; temporal plates not carinate. Scutes spinulose,

not carinate, 26 in a longitudinal series, 7 between dorsal and adipose fin, 13 between

anal and caudal. Supraoccipital entirely bordered posteriorly by a single scute.

Lower surface almost completely naked. D. I 7, the first ray equal to f the length

of head, the last § as long ; length of base of dorsal equal to its distance from the

tip of the spine of the adipose fin. A. I 4. Pectoral spine extending a little beyond

the base of ventral. Caudal moderately emarginate. Caudal peduncle 2f times as

long as deep. Dark spots on head, body, and fins.

Total length 130 mm.

One specimen : Bahia.

19. Plecostomus wuchereri. (Plate X. fig. 2.)

Plecostomus wuchereri Giinth. Cat. Fish. v. p. 235 (1864).

Plecostomus brevicaiula Giinth. 1. c.

Plecostomus lima Liitk. Overs. Dan. Selsk. 1873, no. 3, p. 70, and Vid. Selsk. (5) xii. 1875,

p. 140.

Plecostomus vermicularis Eigenm. Proc. Cal. Ac. (2) i. 1888, p. 170, and Occ. Pap. Cal. Ac. i.

1890, p. 411.

Depth of body 6-6^- times in the total length, length of head 3-3-^ times. Head as

broad as long or a little longer than broad and If-2 times as long as deep. Diameter

of eye 6-8 times in the length of head, interorbital width 2f-2f times, length of snout

If times. Length of mandibular ramus twice in the interorbital width. Snout broad,

rounded ; supraorbital edges not, or scarcely, raised ; supraoccipital with low median

elevation ; temporal plates not carinate. Scutes spinulose, not carinate, 26 in a

longitudinal series, 6-7 between dorsal and adipose fin, 12-13 between anal and caudal.

Supraoccipital bordered posteriorly by 1, 2, or 3 scutes. Lower surface of head and

abdomen, in the adult, in great part covered by small granular scales ; a large naked

area at the base of each ventral, which may extend forward to the level of the base of

the pectoral, or may be confluent posteriorly with that of the other side. D. I 7, the

first ray as long as the head, the last \—§ as long ; length of base of dorsal equal to its

distance from the middle or posterior part of the spine of adipose fin. A. I 4.

Pectoral spine extending beyond base of ventral. Caudal slightly and obliquely

emarginate. Caudal peduncle about 3 times as long as deep. Dark spots on head,

body, and fins, those of the dorsal in 1, 2, or 3 series on each interradial membrane,

sometimes confluent to form undulating cross-bars.

Total length 250 mm.
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Twelve specimens (including co-types of P. lima and P. vermicularis) : Bahia

;

Rio San Francisco.

20. Plecostomus luetkeni.

Plecostomus lima (non Liitken) Steind. Sitzb. Ak. Wien, lxxiv. 1876, p. 67'J.

Plecostomus luetkeni Steind. ib. lxxvi. 1877, p. 217.

Depth of body nearly 7 times in the total length, length of head 3^ times. Depth
of head twice in its length, breadth of head 1^- times, length of snout ly times,

diameter of eye 8 times, interorbital width 3 times. Length of mandibular ramus

If times in the interorbital width. Snout broad ; supraorbital edges not raised
;

supraoccipital flat ; temporal plates not carinate. Scutes spinulose, not carinate, 27 in

a longitudinal series, 7 between dorsal and adipose fin, 13 between anal and caudal.

Supraoccipital bordered posteriorly by a median scute and one on each side. Lower

surface of head and abdomen almost completely naked. D. I 7, the first ray a little

longer than the head, the last f as long ; length of base of dorsal equal to its distance

from the tip of the spine of the adipose fin. A. I 4. Pectoral spine extending a

little beyond base of ventral. Caudal slightly emarginate. Caudal peduncle 3 times

as long as deep. Large dark spots on the head and on the dorsal.

Total length 300 mm.
One specimen: S.E. Brazil.

21. Plecostomus auroguttatus.

Hypostomus auroguttatus Kner, Denkschr. Ak. Wien, vii. 1854, p. 2G9, pi. ii. fig. 3.

Hypostomus asperatus Casteln. Anim. Am. Sud, p. 41, pi. xx. fig. 2 (1855).

Plecostomus auroguttatus Giinth. Cat. Fish. v. p. 234 (1864) ; Steind. Denkschr. Ak. Wien, xliv.

1881, p. 6.

Plecostomus johnii Steind. Sitzb. Ak. Wien, lxxiv. 1876, pt. 1, p. 691 ; Eigenm. & Eigenm. Proe.

Cal. Ac. (2) i. 1888, p. 170, and Occ. Pap. Cal. Ac. i. p. 413 (1890).

Depth of body about 6^ times in the total length, length of head 3-3-^ times.

Depth of head nearly twice in its length, breadth of head ly^ times, length of snout

If-If times, diameter of eye 6-8 times, interorbital width 2y-2f times. Length of

mandibular ramus \\ times in the interorbital width. Snout broad, rounded ; supra-

orbital edges slightly raised ; supraoccipital with low median elevation ; temporal

plates not carinate. Scutes spinulose, not carinate, 25-26 in a longitudinal series,

6-8 between dorsal and adipose fin, 12-14 between anal and caudal. Supraoccipital

entirely bordered posteriorly by a single scute. Lower surface of head and abdomen

almost completely covered with small granular scales ; naked areas behind the mouth

and at the base of each ventral. D. I 7, the first ray equal to f the length of head,

the last -|- as long ; length of base of dorsal a little greater than its distance from the

adipose fin. A. I 4. Pectoral spine, in the adult, extending nearly to middle of

2g2
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ventral. Caudal obliquely emarginate. Caudal peduncle 3 times as long as deep.

Olivaceous, some dark spots on the dorsal ; indistinct light spots on the upper part of

the body.

Total length 300 mm.

Two specimens (including the type of H. asperatus) : E. Brazil.

22. Plecostomus wektheimeri.

Plecostomus wertheimeri Steind. Sitzb. Ak. Wien, lv. 1867, p. 701, pi. i.

Pseudancistrus wertheimeri Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 45, and Occ. Pap.

Cal. Ac. i. 1890, p. 436.

Depth of body 4f times in the total length, length of head 3f times. Head

1^ times as long as broad and If times as long as deep. Diameter of eye %\ times in

the length of head, interorbital width 2^, length of snout twice. Length of mandibular

ramus 2f times in the interorbital width. Snout obtuse ; upper surface of head

nearly flat, without keels or ridges ; operculum and interoperculum with rather

short marginal bristles. Scutes not carinate, 23 in a longitudinal series, 8 between

dorsal and adipose fin, 11 between anal and caudal. Supraoccipital bordered

posteriorly by a pair of scutes. A group of small granular plates behind the temporal

plate. Lower surface of head and abdomen naked, except for a patch of small

granular plates in front of each gill-opening, a strip between the pectorals, and a

lateral series of well-developed plates on each side of the abdomen. D. I 7, the first

ray as long as the head, the last f as long ; length of base of dorsal slightly greater

than its distance from adipose fin. Adipose fin small. A. I 5. Pectoral spine

extending to base of ventral. Caudal weakly and obliquely emarginate. Caudal

peduncle 1\ times as long as deep. Brownish ; some indistinct lighter spots on

upper part of body ; dorsal with a dark vertical stripe or series of spots on each

interradial membrane.

Total length 220 mm.
One specimen : Santa Clara, S.E. Brazil.

23. Plecostomus Pellegrini, sp. n.

Depth of body 4 times in the total length, length of head of times. Head a little

broader than long and 1^ times as long as deep. Diameter of eye nearly 6 times in

the length of head, interorbital width twice, length of snout 2^ times. Length of

mandibular ramus 3f times in the interorbital width. Snout short, broad, rounded
;

supraorbital edges not raised ; supraoccipital with a low median ridge ; operculum and

interoperculum with short marginal bristles. 23 scutes in a longitudinal series,

10 between anal and caudal, the anterior and upper scutes with strong but obtuse

keels. Supraoccipital bordered posteriorly by a median scute and by one on each
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side. Lower surface of head and abdomen entirely covered with small granular

scales. D. I 7, the first ray nearly as long as the head, the last f as long ; length of

base of dorsal equal to the length of head. No trace of an adipose fin. A. I 5.

Pectoral spine not reaching ventral. Caudal strongly and obliquely emarginate.

Caudal peduncle 2£ times as long as deep. Brownish ; a few dark spots on the

membrane of the dorsal.

Total length 225 mm.
One specimen, in the Paris Museum, from the Upper Amazon.

24. fPlecostomus genibarbis.

Rinelepis genibarbis Cuv. & Val. Hist. Nat. Poiss. xv. p. 484, pi. 453 (1840).

Ananthicus genibarbis Gunth. Cat. Fish. v. p. 253 (1864).

Rhinelepis agassizii Steind. Sitzb. Ak. Wien, lxxvi. 1878, p. 228; Denkschr. Ak. Wien, xlvi. 1882,

p. 7; Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 42, and Occ. Pap. Cal. Ac. i. 1890,

p. 416.

Length of head 3—3^ times in the total length. Head 1-11 times as long as broad

and lf-l-f times as long as deep. Diameter of eye 6-8 times in the length of head,

interorbital width 2-2f times, length of snout about twice. Scutes carinate, 22-25 in

a longitudinal series. Brown, fins dark-spotted. In other characters essentially

similar to P. pellegrini.

R. Amazon.

Cuvier and Valenciennes' type was a stuffed specimen of 375 mm. The specimens

described by Steindachner measure up to 280 mm. in total length. I am convinced

that B. agassizii must be identical with B. genibarbis, as the descriptions agree very

closely, and the differences are of little importance, the most striking being the more
elevated dorsal fin of B. agassizii, due in some degree to the smaller size of the

specimens, and probably also 'to the fin being broken in Valenciennes' type, a condition

which this author was very prone to overlook or neglect.

25. Plecostomus parahyb^e.

Rhinelepis parahybce Steind. Sitzb. Ak. Wien, lxxvi. 1878, p. 218, pi. ii.; Eigenm. & Eigenm.

Proc. Cal. Ac. (2) ii. 1889, p. 42, and Occ. Pap. Cal. Ac. i. 1890, p. 415.

Depth of body about 6 times in the total length, length of head 3-5^ times. Head

1^—13- times as long as broad and twice as long as deep. Diameter of eye 7 times in

the length of head, interorbital width 2-^—2-f times, length of snout lf-lf times.

Length of mandibular ramus 2^- times in the interorbital width. Snout obtuse

;

supraoccipital with low median ridge ; opercular plate rather large. Scutes not

carinate, 25-26 in a longitudinal series, 11 between anal and caudal ; a group of

small granular plates behind the lower part of the temporal plate ; supraoccipital

bordered posteriorly by a pair of scutes, which nearly or quite exclude the first
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median scute from contact with it. Lower surface of head and abdomen naked

except for a patch of small granular plates in front of each gill-opening, a strip

between the pectorals, and a lateral series of small plates on each side of the

abdomen. D. I 7, the first ray f-f the length of head, the last | as long ; length of

base of dorsal f the length of head. No trace of an adipose fin. A. I 5. Pectoral

spine extending a little beyond base of ventral. Caudal slightly emarginate. Caudal

peduncle 2i-2f times as long as deep. Uniformly brownish.

Total length 300 mm.

Two specimens : Rio Parahyba.

26. Plecostomus aspek.

Rhinelepis aspera Spix, Gen. et Spec. Pise. Bras. p. 4, pi. ii. (1829) ; Cuv. & Val. Hist. Nat. Poiss.

xv. p. 483 (1840) ; Gunth. Cat. Fish. v. p. 253 (1864).

Rinelepis strigosa Cuv. & Val. t. c. p. 480.

Depth of body 4f times in the total length, length of head 2f times. Depth of head

If times in its length, breadth of head 1^ times, diameter of eye 11 times, interorbital

width If times, length of snout If times. Length of mandibular ramus 3§ times in

the interorbital width. Head flat above, without keels or ridges ; snout obtuse

;

opercular plate very large. Scutes spinulose, not carinate, 24 in a longitudinal series,

10 between anal and caudal ; a group of small granular plates behind the lower half

of the temporal plate and the upper part of the clavicle ; supraoccipital bordered

posteriorly by a median scute or pair of scutes and one on each side ; lower surface of

head and abdomen completely covered with small granular scales. D. I 7, the first ray

equal to
f-

the length of head and to the length of the base of the fin. Adipose fin

represented by a small rounded plate between the eighth and ninth pairs of scutes

behind the dorsal. A. I 5. Pectoral spine extending to anterior \ of ventral. Caudal

very slightly emarginate. Caudal peduncle twice as long as deep. Colour uniform

brownish.

Total length 330 mm.
One specimen (type of R. strigosa) : Eastern Brazil.

2. Hemipsilichthys.

Xenomystus (non Giinth.) Liitk. Vid. Medd. 1873, no. 13, p. 217.

Hemipsilichthys Eigenm. & Eigenm. Proc. Cal. Ae. (2) ii. 1889, p. 46.

Similar in most characters to Plecostomus, but the snout with a naked margin, the

dorsal fin originating above the ventrals, separated from the supraoccipital by 5 scutes,

and the teeth in the jaws forming curved crescent-shaped series.

S.E. Brazil.
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Hemipsilichthts gobio.

Xenomystus gobio Liitk. Vid. Medd. 1873, no. 13, p. 217, pi. iv.

Hemipsilichthys gobio Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 46; Occ. Pap. Cal. Ac.

i. 1890, p. 438.

Plecostomus heylandii Bouleng. Ann. Mag. Nat. Hist. (7) v. 1900, p. 165.

Depth of body 6 times in its length, length of head of times. Head li times as long

as broad and lf^ times as long as deep. Diameter of eye 9 times in the length of head,

interorbital width 2^- times, length of snout 1^ times. Head without ridges or keels,

the supraorbital ridges not raised, the interorbital space and occipital region fiat, the

sides evenly convex ; snout broad, rounded, with a naked margin ; operculum well-

developed, interoperculum little movable, not spinate. In some specimens (males) the

sides of the head tumid and armed with a few short spines. Scutes spinulose, not

carinate, 27-29 in a longitudinal series, 5 between supraoccipital and dorsal, 9 between

dorsal and adipose fin, 13 between anal and caudal. Lower surface naked, the naked

area extending over the lower scutes to behind the anal fin. Males with a moderately

elongate anal papilla. D. I 7, the first ray equal to
-f

the length of head, the last ^ as

long; length of base of dorsal 1|- times in its distance from the adipose fin. A. I 5.

Pectoral spine short, barely reaching the base of ventral ; ventrals as long as pectorals
;

pectoral and ventral spines stout, thickly covered with short spinules, which are

stronger in males. Caudal vertically truncate or weakly emarginate. Caudal peduncle

3 times as long as deep. Olivaceous ; fins with dark spots or markings.

Total length 150 mm.

One specimen : R. Parahyba and Santos, S.E. Brazil.

On comparison of Liitken's description and figure with the unique specimen preserved

in the British Museum, I regard //. gobio as the male, and P. heylandii as the female,

of one and the same species.

3. Ancisteus 1
.

Hypostomus (part.) Cuv. & Val. Hist. Nat. Poiss. xv. p. 489 (1840).

Ancistrus (part.) Kner, Denkschr. Ak. Wien, vii. 1854, p. 256.

Ancistrus Gill, Ann. Lye. N. York, vi. 1858, p. 407.

Pterygoplichthys Gill, t. c. p. 408 ; Gunth. Cat. Fish. v. p. 251 (1864) ; Eigenm. & Eigenm. Occ.

Pap. Cal. Ac. i. 1890, p. 427.

Pseudancistrus Bleek. Ned. Tijd. Dierk. i. 1863, p. 77 ; Eigenm. & Eigenm. t. c. p. 434.

Hemiancistrus Bleek. t. c. p. 78 ; Eigenm. & Eigenm. t. c. p. 417.

Parancistrus Bleek. t. c. p. 79; Eigenm. & Eigenm. t. c. p. 422.

1 Eigenmann and Kennedy describe two new species of this genus under the names Pterygoplichthys anisiti

and P.juvens, too late for incorporation in this paper (Proc. Ac. Philad. 1903, pp. 503 & 504).



222 ME. C. TATE BEGAN ON THE

Plecostomus (part.) Giinth. Cat. Fish. v. p. 230 (1861).

Liposarcus Giinth. t. c. p. 238.

Choetostomus (part.) Giinth. t. c. p. 240.

Delturus Eigenm. & Eigenm. Occ. Pap. Cal. Ac. i. 1890, p. 437.

This genus differs from Plecostomus essentially in the structure of the operculum and

interoperculum, which are independently movable ; the latter opens outwards and

forwards, and usually bears some spines, which are thus everted, and can be retracted

beneath the operculum, which opens outwards and upwards. In some species these

spines have become lost, in others they are replaced by long bristles which cannot be

retracted beneath the operculum. Dorsal with I 7-13 rays. An adipose fin is con-

stantly present. Vertebra? 5+ 10+ 18 (in A. multiradiatus).

Rivers of S. America.

It has not seemed advisable to place the closely allied A. annectens and A. undeci-

malis in different genera because of a slight difference in the number of dorsal rays, and

this applies to A. medians and A. gigas and also to A. barbatus and A. angulicauda.

In most of the species the last dorsal ray is connected by a membrane at its base to

the scute following it; in A. niveatus this membrane is enlarged, and is attached

to three scutes instead of to one, this species leading to those which have been

regarded as forming a distinct genus, Parancistrus, in which the last dorsal ray is

connected by a membrane to the spine of the adipose fin.

A. setosus is intermediate between the species in which the interoperculum is armed

with slender spines which can be retracted beneath the operculum, and A. barbatus

and its allies, in which the interoperculum is armed with long bristles which are

permanently everted, the sides of the snout being furnished with similar bristles. The

interopercular spines in A. setosus are long, but similar in structure to those of

A. oligospilus, &c, and they can be folded back and their basal portion concealed

beneath the operculum, whilst their free ends project; the sides of the snout are bristly

in the male, but not distinctly so in the female.

Key to the Species.

Interoperculum usually armed with slender spines with hooked apices which can be everted

and completely retracted beneath the operculum; sides of head without bristles ; last

dorsal ray connected to the scute following it by an inconspicuous membrane at its base.

(Ancistrus.)

A. Occipital with more or less distinct median ridge ; snout narrowed anteriorly ; some of

the scutes carinate ; lower surface of head and abdomen, in the adult, completely

covered with small granular scales. (Species with the general form of Plecostomus

guacari.)

1. Dorsal with I 7 rays 1. A. annectens, Rgn.
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2. Dorsal with I 10-13 rays.

a. Supraoccipital entirely bordered posteriorly by a single scute.

D. I 10; length of base of dorsal equal to its distance from the

caudal 2. A. undecimalis Stdr.

D. I 11 ; length of base of dorsal greater than its distance from

the caudal 3. A. etentaculatus Spix,

b. Supraoccipital bordered posteriorly by a median scute and by 1 on each side.

a. Supraoccipital with strongly elevated median ridge.

Interoperculum with a few very short spines 4. A. gibbiceps Kner.

Interoperculum with 1.2-15 spines, the longest l\ times the diameter

of eye 5. A. liluratus Kner.

/3. Supraoccipital with low median ridge.

Interoperculum not notably spinate 6. A. multiradiatus Hancock.

Interoperculum with a few spines 7. A. punctatus Gthr.

B. Occipital without distinct median ridge; snout broad, rounded; scutes mostly strongly

carinate.

1. Depth of body 4£ times in its length; interoperculum with 30 or more slender

spines.

Dorsal with I 7 rays 8. A. medians Kner.

Dorsal with I 10 rays 9. A. gigas Blgr.

2. Depth of body more than 4* times in its length interoperculum with less than

30 spines ; dorsal with I 7 rays.

Interoperculum with a few short spines ; base of dorsal a little longer

than its distance from adipose fin 10. A. aspidolepis Gthr,

Interoperculum with about 20 spines ; base of dorsal considerably

longer than its distance from adipose fin ; 23-24 scutes in a

longitudinal series 11. A. brackyurus Kner.

Interoperculum with about 15 spines; base of dorsal equal to its

distance from adipose fin ; 26-27 scutes in a longitudinal

series 12. A. scaphirlnjnchus Kner.

C. None of the scutes carinate ; dorsal with I 7-8 rays.

1. Supraoccipital with low median ridge.

Length of mandibular ramus 2\ times in the interorbital width;

large round dark spots on head, body, and fins 13. A. oligospilus Gthr,.

Length of mandibular ramus 2A times in the interorbital width
;

body and fins with a few broad dark bands 14. A. vittatus Stdr.

2. Supraoccipital without median ridge.

a. Length of mandibular ramus less than interorbital width.

Interorbital width If times in the length of head 15. A. bachi Blgr.

vol. xvii.— part in. No. 5.— October, 1904. 2 h
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Interorbital width 2f times in the length of head 16. A. schomburgldi Gthr.

Interorbital width 3|r times in the length of head 17. A. megacephalus Gthr.

b. Length of mandibular ramus greater than inter-

orbital width 18. A. platycephalus B\gr.

II. Interoperculum armed with slender spines with hooked apices, which can be everted and

completely retracted beneath the operculum ; sides of head without bristles ; last dorsal

ray connected by a well-developed membrane either to the 3 or 4 scutes following it or to

the spine of the adipose fin. (Parancistrus Blkr.)

A. Last dorsal ray not connected to the adipose fin . . .19. A. niveatus Casteln.

B. Last dorsal ray connected to the adipose fin.

Interorbital width 3 times in the length of head ; caudal peduncle

twice as long as deep 20. A. punctatissimus Stdr.

Interorbital width 2f-2f times in the length of head; caudal

peduncle about l.V times as long as deep 21. A. aurantiacus Casteln.

III. Interoperculum armed with moderately stout spines, which can be everted and completely

retracted beneath the operculum ; external to these some slender bristles ; sides of the

snout with or without short bristles ; last dorsal ray connected to the scute following it

by an inconspicuous membrane at its base. (Lasiancistrus, subgen. nov.)

A. Bristles longer than the interopercular spines.

Interoperculum with about 12 spines; pectoral spine extending

beyond middle of ventral; interorbital width If times in the

length of head 22. A. heteracanthus Gthr.

Interoperculum with 12-15 spines
;

pectoral spine elongate ; inter-

orbital width 2}s times in length of head ; large round light

spots on head, body, and fins 23. A. pictus Casteln.

Interoperculum with about 20 spines
;

pectoral spine extending a

little beyond base of ventral; interorbital width 2-1 times in

the length of head ; body with dark spots or markings . . .24. A. mystacinus Kner.

B. Bristles shorter than the interopercular spines .... 25. A. guacharote C. & V.

IV. Interoperculum armed with slender spines which cannot be completely retracted beneath

the operculum, or writh permanently everted bristles ; sides of the head with bristles which

are always longer in the male than in the female and may be wanting in the latter; last

dorsal ray connected to the scute following it by an inconspicuous membrane at its base

or by a more developed membrane to the 2 scutes succeeding it. Abdomen completely

naked. (Pseudancistrus Blkr.)

A. Interoperculum armed with spines ; dorsal with I 7-8

rays ; length of mandibular ramus greater than the

interorbital width 26. A. setosus Blgr.
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B. Interoperculura armed with bristles; length of mandibular ramus less than interorbital

width.

1. Dorsal with I 7 rays.

a. Length of base of dorsal nearly equal to its distance from the caudal.

Interorbital width 3A-3i times in the length of head; caudal peduncle

2\ times as long as deep 27. A. barbatus C. & V'.

Interorbital width 4 times in the length of head ; caudal peduncle

2§ times as long as deep 28. A. depressus Gthr.

b. Length of base of dorsal nearly equal to its distance

from the adipose fin 29. A. guentheri Rgn.

2. Dorsal with I 9-10 rays.

D. I 9. 24 scutes in a longitudinal series 30. A. angulicauda Stdr.

D. I 10. 25-27 scutes in a longitudinal series 31. A. parahybce Eigenm.

1. Amcisteus annectens, sp. n. (Plate XI. fig. 2.)

Depth of body 4f—5 times in the total length, length of head about 3^ times.

Head l-§—1-jt times as long as broad and \\-If times as long as deep. Diameter of

eye 7-8 times in the length of head, interorbital width 1\-2f times, length of snout

If times. Length of mandibular ramus 3 times in the interorbital width. Snout

narrowed anteriorly ; supraoccipital with strong median ridge ; supraorbital edges

raised; temporal plates carinate ; interoperculura. armed with 5 or 6 slender spines,

the longest equal to -g- the length of head. Scutes spinulose, the anterior and upper

ones carinate, 26-27 in a longitudinal series, 7-8 between dorsal and adipose fin,

13 between anal and caudal. Supraoccipital bordered posteriorly by a median scute

and by one on each side ; two series of scutes between the nuchal and posthumeral

series. Lower surface of head and -abdomen completely covered with small granular

scales. D. I 7, the first ray equal to the length of head, the last \ as long ; length of

base of dorsal greater than its distance from the adipose fin. A. I 4. Pectoral spine

extending beyond base of ventral. Caudal emarginate, the outer rays produced.

Caudal peduncle 3-g—3-j times as long as deep. Dark spots on head, body, and fins;

dorsal with a series of especially large and distinct spots, one at the base of each

interradial membrane.

Total length 280 mm.

Two specimens from St. Javier and the Rio Durango, N.W. Ecuador, collected by

Mr. Rosenberg, referred by Boulenger to Plecostomus bicirrhosus.

I have given this species the name " annectens " because it has the general form

of Plecostomus guacari and of the species of the old genus PterygopLchthys, and

whilst agreeing with the former in the number of dorsal rays, has the movable inter-

operculum of the latter.

2ii 2
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2. Ancisteus UNDECIMALIS.

Chcetostomus undecimalis Steind. Denksckr. Ak. Wien, xxxix. 1878, p. 43, pi. viii., and xlii. 1880,

p. 67.

Pterygoplichthys undecimalis Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 44.

Depth of body i\ times in the total length, length of head 3^ times. Head 1^ times

as Ion"- as broad and If times as long as deep. Diameter of eye 1\ times in the

length of head, interorbital width 2\ times, length of snout twice. Length of mandi-

bular ramus about 4 times in the interorbital width. Snout narrowed anteriorly;

supraoccipital with median ridge ; supraorbital edges not or scarcely raised ; temporal

plates carinate ; interoperculum armed with 6-8 slender spines, the longest equal to

\ the length of head. Scutes spinulose, carinate except on the caudal peduncle,

28-29 in a longitudinal series, 8-9 between dorsal and adipose fin, 12-13 between

anal and caudal. Supraoccipital entirely bordered posteriorly by a single scute ; two

series of scutes between the nuchal and posthumeral series. Lower surface of head

and abdomen completely covered with small granular scales. D. I 10, the first ray

equal to f the length of head, the last f as long ; length of base of dorsal equal to its

distance from the caudal. A. I 3-4. Pectoral spine extending nearly to middle of

ventral. Caudal emarginate, the shortest ray § the length of the longest, which is

1^ times as long as the head. Caudal peduncle 3 times as long as deep. Greyish,

with dark spots on head, body, and fins, those on the head smallest, those on the fins

in a single series between each pair of rays.

Total length 230 mm.

One specimen : R. Magdalena.

3. Ancistkus etentaculatus.

Hypostoma etentaculatum Spix, Gen. Spec. Pise. p. 7, pi. iv. figs. 1 & 2 (1829).

Hypostomus duodecimalis Cuv. & Val. Hist. Nat. Poiss. xv. p. 498, pi. ccccliv. (1840).

Ancistrus lonyimanus Kner, Denkschr. Ak. Wien, vii. 1854, p. 283.

Pterygoplichthys duodecimalis Giintlt. Cat. Fish. v. p. 251 (1864).

Pterygoplichthys etentaculatum Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 44, and Occ.

Pap. Cal. Ac. i. 1890, p. 428.

Depth of body 4J times in the total length, length of head 3 times. Head 1^- times

as long as broad and 1-|- times as long as deep. Diameter of eye nearly 8 times in the

length of head, interorbital width 2\ times, length of snout 1^ times. Length of

mandibular ramus 3 J times in the interorbital width. Snout narrowed anteriorly;

supraoccipital with median ridge ; supraorbital edges slightly raised ; temporal plates

carinate ; interoperculum armed with 10-12 slender spines, the longest equal to \ the

length of head. Scutes spinulose, carinate except on the caudal peduncle, 28 in a

longitudinal series, 6 between dorsal and adipose fin, 12 between anal and caudal.

Supraoccipital entirely bordered posteriorly by a single scute ; two series of scutes
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between the nuchal and posthumeral series. Lower surface of head and abdomen

completely covered with small granular scales. D. I 11 ; length of base of dorsal equal

to 1^ times its distance from the caudal. A. I 4. Pectoral spine extending to last j

of ventral. Caudal emarginate. Caudal peduncle 3 times as long as deep. Irregular

dark spots on head and body ; fins dark with reticulating light lines.

Total length 400 mm.

Two specimens (including the type of H. duodecimalis) : Rio San Francisco, Brazil.

4. Ancistrus gibbiceps.

Ancistrus gibbiceps Kner, Denkschr. Ak. Wien, vii. 1854, p. 281, pi. v. fig. 2.

Liposarcus altipinnis Giinth. Cat. Fish. v. p. 239 (1864).

Pterygoplichthys gibbiceps Giinth. t. c. p. 252; Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1839, p. 44,

and Occ. Pap. Cal. Ac. i. 1890, p. 429.

Liposarcus scrophus Cope, Proc. Ac. Philad. 1874, p. 136.

Cluetostomus gibbiceps Steind. Denkschr. Ak. Wien, xliii. 1881, p. 114, pi. iv. fig. 1.

Depth of body 4-g—
4-f times in the total length, length of head 2f-3 times. Head as

broad as long and \\ times as long us deep. Diameter of eye 6-^—7f times in the

length of head, interorbital width 2-2-g- times, length of snout If times. Length of

mandibular ramus 3^-of- times in the interorbital width. Snout narrowed anteriorly;

supraoccipital with a strongly elevated median ridge ; supraorbital edges scarcely

raised; temporal plates carinate ; interopcrculum armed with a few slender spines, the

longest less than \ the diameter of eye. Scutes spinulose, carinate except on the

caudal peduncle, 28-30 in a longitudinal series, 5-6 between dorsal and adipose fin,

12-14 between anal and caudal. Supraoccipital bordered posteriorly by a median

scute and one on each side ; 3-4 series of scutes between nuchal and posthumeral

series. Lower surface of head and abdomen completely covered with small granular

scales. D. 1 12-13, the first ray equal in length to the head; length of base of dorsal

equal to about \\ times its distance from the caudal. A. I 4. Pectoral spine

extending nearly to middle of ventral. Caudal emarginate, the outer rays produced.

Caudal peduncle about 3 times as long as deep. Head, body, and fins with rather

large dark spots separated by reticulating light lines ; spots on the head smallest, on

the occipital region more or less regularly radiating.

Total length 2S0 mm.

Three specimens : R. Amazon.

5. Ancistrus lituratus.

Ancistrus lituratus Kner, Denkschr. Ak. Wien, vii. 1854, p. 285, pi. v. fig. 3.

Pterygoplichthys lituratus Giiuih. Cat. Fish. v. p. 252 (1864); Eigenm. & Eigonm. Proc. Cal. Ac.

(2) ii. 1889, p. 45, and Occ. Pap. Cal. Ac. i. 1890, p. 433.

C/ueloslomus lituratus Steind. Denkschr. Ak. Wion, xliii. 1881, p. 115.
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Depth of body about i\ times in the total length, length of head 3 times. Head

slightly longer than broad and If- times as long as deep. Diameter of eye 7-i- times in

the length of head, interorbital width 2^- times, length of snout If times. Length of

mandibular ramus of times in the interorbital width. Snout narrowed anteriorly

;

supraoccipital with a strongly elevated median ridge ; supraorbital edges scarcely

raised; temporal plates carinate ; interoperculum armed with 12-15 spines, the

longest 1\ times the diameter of eye. Scutes mostly carinate, 28-29 in a longitudinal

series, 6-7 between dorsal and adipose fin, 1-3 between anal and caudal. Supraoccipital

bordered posteriorly by a median scute and one on each side ; 3 series of scutes

between nuchal and posthumeral series. Lower surface of head and abdomen

completely covered with small granular scales. D. I 12-13 ; length of base of dorsal

about If times its distance from the caudal. A. I 4. Pectoral spine extending to

anterior \ of ventral ; caudal emarginate. Caudal peduncle 2| times as long as deep.

Dark, with light spots or veimiculations on head, body, and fins.

Total length 190 mm.

One specimen : E,. Amazon ; Eastern Brazil.

6. Ancistrus multikadiatus.

Bypostomus muUiradiatus Hancock, Zool. Journ. iv. 1828, p. 246.

Hypostomus partialis Casteln. Anim. Am. Sud, p. 42, pi. xx. fig. 3 (1855).

Lij/osarcus muUiradiatus Giinth. Cat. Fis'h. v. p. 238 (18G4).

Liposarcus partialis Giinth. t. c. p. 239.

Liposarcus varius Cope, Proc. Ac. Philad. 1871, p. 284.

Liposarcus jeanesianus Cope, ib. 1874, p. 135.

Plecostomus partialis Peters, Monatsb. Ak. Berl. 1877, p. 471 ; Steind. Denksclir. Ale. Wien, xliii.

1881, p. 112; ib. xlvi. 1882, p. G.

Pterygoplichthys partialis Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 45; Occ. Pap. Cal.

Ac. i. 1890, p. 431.

Pterygoplichthys jeanesianus Eigenm. & Eigenm. 1. c. et t. c. p. 433.

Pterygoplichthys muUiradiatus Eigenm. & Eigenm. Occ. Pap. Cal. Ac. i. 1890, p. 433.

Depth of body 4-f-5^ times in the total length, length of head 3-3f times. Head

1^ times as long as broad and If-]§ times as long as deep. Diameter of eye 6-^-9

times in the length of head, interorbital width 2-2^ times, length of snout twice.

Length of mandibular ramus 31-4 times in the interorbital width. Snout somewhat

narrowed anteriorly, entirely granular; supraoccipital with low median ridge; supra-

orbital edges not or very slightly raised ; temporal plates usually carinate ; inter-

operculum not notably spinate. Scutes spinulose, mostly carinate, 28-30 in a

longitudinal series, 6 between dorsal and adipose fin, 11-13 between anal and caudal.

Occipital bordered posteriorly by a median scute and by 1 or 2 scutes on each side
;

3 or 4 series of scutes between the nuchal and posthumeral series. Lower surface, in

the adult, completely covered with small granular scales. D. I 12-13, the first ray-

less than the length of head in the adult; length of base of dorsal 1^-1^ times its
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distance from the caudal. A. I 4. Pectoral spine extending to the anterior third or

middle of ventral. Caudal emarginate, the outer rays produced. Caudal peduncle

3-3-j times as long as deep. Dark spots or vermiculations on the sides of the body

;

in the young, fins with dark cross-bars, in the adult with large dark spots.

Total length 390 mm.
A.—Head with dark vermiculations and spots on a light background, those of the

supraoccipital and interorbital regions with a more or less regular radiating arrangement.

Abdomen with large dark spots on a light ground-colour.

Seven specimens (including the types of the species and of II. pzrdalis) : R. Amazon ;

Guiana.

B. A. multiradiatus var. altemans, var. nov.—Head and abdomen with light spots

or vermiculations on a dark background.

Three specimens : Paraguay and Southern Bolivia.

7. fAncistrus punctatus.

Ancistrus duodecimalis (non Cuv. & Val.) Kner, Denksclir. Ak. Wien, vii. 1854, p. 281.

Pteryuoplichthys punctatus Giintu. Cat. Fish. v. p. 251 (1864) ; Eigenm. & Eigenm. Proc. Cal. Ac.

(2) ii. 1889, p. 45 ; Occ. Pap. Cal. Ac. i. 1890, p. 431.

Chatostomus punctatus Steind. Denksclir. Ak. Wien, xliii. 1881, p. 115.

This species is stated to resemble A. gibbiceps in form. In the number of scutes

and fin-rays, in the strongly carinate scutes, the low occipital crest, and the size of the

eye it is similar to A. multiradiatus, from which it appears to differ notably in the

narrower interorbital width (2f-2f times in the length of head), the interoperculum

armed with a few spines, about 2 of which are moderately elongate in the adult, and

the pectoral spine extending only a little beyond the base of ventral. Head, body,

and fins with rather small round blackish spots.

Venezuela ; Upper and Middle Amazon.

8. Ancistrus medians.

Ancistrus medians Kner, Denksclir. Ak. ATien, vii. 1854, pp. 256 and 281.

Chcetostomus medians Gunth. Cat. Fish. v. p. 242 (1864).

Hemiancistrus medians Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 43.

Depth of body 4-g- times in the total length, length of head 2f times. Plead as

long as broad and If times as long as deep. Diameter of eye 4—4-^ times in the length

of head, interorbital width 2f—3 times, length of snout If—1^ times. Length of

mandibular ramus If times in the interorbital width. Snout broad and rounded
;

supraorbital margins raised ; supraoccipital with median elevation ; temporal plates

carinate or not ; operculum reduced ; interoperculum armed with 30 or more rather

slender spines with curved tips, the longest equal to 1^ times the diameter of eye.

Scutes strongly spinulose, mostly carinate, 24 in a longitudinal series, 6-7 between
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dorsal and adipose fin, 13 between anal and caudal. Supraoccipital entirely bordered

posteriorly by a single scute. Lower surface of head and abdomen, in the adult, to a

considerable extent covered with small granular scales. D. I 7, the first ray f-f the

length of head, the last f-f as long ; length of base of dorsal little less than its distance

from the caudal. A. I 4. Pectoral spine extending nearly to middle of ventral.

Caudal obliquely emarginate or truncate. Caudal peduncle 2f-3 times as long as

deep. Rather large round dark spots on head, body, and fins.

Total length 220 mm.

Two specimens : Surinam.

9. Ancisteus gigas.

? Chcetostomus aculeatus Perugia, Ann. Mns. Genov. (2) x. 1891, p. 637.

Chatostomus gigas Bouleng. Proc. Zool. Soc. 1895, p. 526, and Trans. Zool. Soc. xiv. 1896, p. 30,

pi. vi.

Depth of body 4^ times in the total length, length of head 2-^- times. Head 11 times

as long as broad and If times as long as deep. Diameter of eye 13 times in the

length of head, interorbital width 2-j times, length of snout If times. Length of

mandibular ramus 3§ times in the interorbital width. Snout broad, rounded ;

supraorbital edges not raised ; occipital and interorbital regions fiat ; interoperculum

armed with very numerous rather slender spines with curved tips, the longest equal to

\ the length of head. Scutes strongly spinulose, all carinate, 25 in a longitudinal

series, 5 between dorsal and adipose fin, 1 1 between anal and caudal. Supraoccipital

bordered posteriorly by a single scute. Lower surface completely covered with small

granular scales. D. I 10 ; length of base of dorsal 1^ times its distance from caudal.

A. I 5. Pectoral spine extending to middle of ventral. Caudal truncate. Caudal

peduncle twice as long as deep. Rather large dark spots on head, body, and fins.

Total length 530 mm.

One specimen : Asuncion, Paraguay.

10. ANCISTRUS ASPIDOLEPIS.

Chatostomus aspidolepis Giinth. Proc. Zool. Soc. 1866, p. 603; Trans. Zool. Soc. vi. 1866, p. 477.

Hemiancistrus aspidolepis Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 43.

Depth of body 5^ times in the total length, length of head 3 times. Head 1^ times

as long as broad and twice as long as deep. Diameter of eye about 8 times in the

length of head, interorbital width 2f times, length of snout If times. Length of

mandibular ramus If times in the interorbital width. Snout broad, rounded; supra-

orbital edges slightly raised ; supraoccipital convex, without distinct ridge; temporal

plates carinate ; interoperculum armed with a few short spines. Scutes spinulose,

strongly carinate, 25 in a longitudinal series, 7 between dorsal and adipose fin, 12

between anal and caudal. Supraoccipital bordered posteriorly by a single scute.
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Abdomen in great part covered with granular scales. D. I 7, the first ray as long as

the head ; length of base of dorsal a little more than its distance from adipose fin.

A. I 4. Pectoral spine extending beyond base of ventral. Caudal emarginate.

Caudal peduncle about 2|- times as long as deep. Numerous small dark spots on

head, body, and fins.

Total length 280 mm.
One specimen (a skin) : Veragua, Pacific Slope of Panama.

11. fANCISTEUS BRACHYURUS.

Ancistrus pictas (non Casteln.) Kner, Denksclir. Ak. Wien, vii. 1854, P- 277, pi. iv. fig. 2.

Ancistrus Irachyurus Kner, t. c. p. 279, pi. iv. fig. 1.

Chaetostomus pictus Giinth. Cat. Fish. v. p. 242 (1864).

Chci'tostdmus Irachyurus Giinth. t. c. p. 243.

Hemiancistrus pictus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 43 ; Kindle, Ann. Ac.

N. York, viii. 1895, p. 254.

Hemiancistrus brachyurus Eigenm. & Eigenm. 1. c. ; Kindle, t. c. p. 255.

Apparently closely allied to A. aspidolepis, with which it agrees in the depressed

head with broad snout and the strongly carinate scutes. Diameter of eye 5 times in

the length of head (in specimens 150 mm. in total length). Interoperculum with

about 20 setiform spines, the longest equal to -3- the length of head. 23-24 scutes in

a longitudinal series, 12 between anal and caudal. Abdomen naked. D. I 7, the

first ray shorter than the base of the dorsal, which is considerably longer than its

distance from the adipose fin. A. I 5. Pectoral spine extending nearly to the

middle of ventral. Caudal obliquely truncate. Head and body usually marbled with

light and dark, fins with two or three dark cross-bands ; in the young, body with five

vertical bars, fins with one or two cross-bands.

Rio Negro.
- b

12. Ancistrus scaphirhynchus.

Ancistrus scaphirhynchus Kner, Denkschr. Ak. Wien, vii. 1854, p. 280, pi. iii. fig. 2.

Choetostomus scaphirhynchus Giinth. Cat. Fish. v. p. 244 (1864).

Hemiancistrus scaphirhynchus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 43, and Occ. Pap.

Cal. Ac. i. 1890, p. 419; Kindle, Ann. Ac. N. York, viii. 1895, p. 254.

Depth of body 6f times in the total length, length of head 3 times. Head lj times

as long as broad and 2-^ times as long as deep. Diameter of eye 7f times in the

length of head, interorbital width If times, length of snout twice. Length of

mandibular ramus 3| times in the interorbital width. Snout broad, rounded; head

nearly flat above, without keels or ridges; interoperculum armed with about 15

slender spines, the longest 1^ times the diameter of eye. Scutes spinulose, carinate

except those of the upper series and the anterior ones of the second series, 26-27 in a

longitudinal series, 8 between dorsal and adipose fin, 13 between anal and caudal.

vol. xvii.—part in. No. 6.— Octoler, 1904. 2 1
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Supraoccipital bordered posteriorly by a median scute and by one on eacb side. Lower

surface of head and abdomen naked. D. I 7, the first ray f the length of head, the

last | as long; length of base of dorsal equal to its distance from the spine of the

adipose fin. A. I 5. Pectoral spine extending a little beyond base of ventral.

Caudal slightly and obliquely emarginate. Caudal peduncle i\ times as long as deep.

Brown, with pale spots. Dorsal and caudal with alternate dark and light spots on

the rays.

Total length 170 mm.

A single specimen : R. Amazon.

IS. Ancistkus oligospilus. (Plate XII. fig. 1.)

Chcetostomus oligospilus Giinth. Cat. Fish. v. p. 244 (1864).

Hemiancistrus oligospilus Eigenm. & Eigenm. Proc. Cal. Ae. (2) ii. 1889, p. 43 ; Kindle, Ann. Ac.

N. York, viii. 1895, p. 254.

Depth of body 4-g- times in the total length, length of head 3 times. Head 1-^ times

as long as broad and \\ times as long as deep. Diameter of eye 4^ times in the

length of head, interorbital width
2-f-

times, length of snout If times. Length of

mandibular ramus 2f times in the interorbital width. Snout narrowed anteriorly
;

supraorbital edges slightly raised ; supraoccipital with low median ridge ; temporal

plates not carinate ; interoperculum with about 15 slender spines, the longest equal

to 1^ times the diameter of eye. Scutes spinulose, not carinate, 26 in a longitudinal

series, 7 between dorsal and adipose fin, 13 between anal and caudal. Supraoccipital

bordered posteriorly by a median scute and by one on each side. Lower surface of

head and abdomen in the young naked, except for a granular strip between the

pectorals. D. I 7, the first ray a little longer than the head, the last f as long
;

length of base of dorsal considerably more than its distance from the adipose fin.

A. I 4. Pectoral spine extending well beyond base of ventral. Caudal emarginate,

the inner rays f as long as the outer, which are equal to the length of head. Caudal

peduncle 3 times as long as deep. Large round dark spots on head, body, and fins,

those on the head and the lower surface somewhat smaller than the others.

Total length 107 mm.

One specimen : R. Capin.

14. ANCISTRUS VITTA.TUS.

Chmtostomus vittatus Steind. Denkschr. Ak. Wien, xliii. 1881, p. 115, pi. ii. fig. 5.

Hemiancistrus vittatus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 44, and Occ. Pap. Cal.

Ac. i. 1890, p. 421 ; Kindle, Ann. Ac. N. York, viii. 1895, p. 254.

Depth of body 4^ times in the total length, length of head 2f times. Head 1|- times

as long as broad and 1^ times as long as deep. Diameter of eye 5 times in the length

of head, interorbital width 2-f-
times, length of snout If- times. Length of mandibular

ramus 2^ times in the interorbital width. Snout narrowed anteriorly ; supraorbital
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edges slightly raised ; supraoccipital with low median elevation ; temporal plate not

carinate ; interoperculum armed with a few slender spines, the longest equal to the

diameter of eye. Scutes spinulose, not carinate, 26 in a longitudinal series, 7 between

dorsal and adipose fin, 12 between anal and caudal. Supraoccipital bordered posteriorly

by a median scute and by one on each side ; lower surface of head and abdomen (in

the young) naked, except for a granular strip between the pectorals. D. I 7, the

first ray a little shorter than the head, the last ^ as long ; length of base of dorsal

considerably more than its distance from the adipose fin. A. I 4. Pectoral spine

extending well beyond base of ventral. Caudal emarginate, the inner rays f as long

as the outer, which are equal to the length of head. Caudal peduncle 2} times as

long as deep. Body crossed by 5 dark brown nearly vertical bands ; fins, except

the anal, each crossed by 2 similar bands ; anal with a dark spot.

Total length 57 mm.
One specimen : R. Amazon.

15. Ancistkus baciii.

Chtetostomus bachi Bouleng. Trans. Zool. Soc. xiv. 1896, p. 425, pi. xli. fig. I.

Depth of body 4^- times in the total length, length of head 2f times. Head 1-^-

times as long as broad and If times as long as deep. Diameter of eye 6 times in the

length of head, interorbital width If times, length of snout If times. Length of

mandibular ramus of times in the interorbital width. Snout narrowed anteriorly
;

supraorbital margins not raised ; supraoccipital without median ridge ; temporal

plates not carinate ; interoperculum armed with 12-15 slender spines, the longest

equal to 1^ times the diameter of eye. Scutes margined with short spines, not

carinate, 25 in a longitudinal series, 8 between dorsal and adipose fin, 12 between anal

and caudal. Supraoccipital bordered posteriorly by a median scute and by one on

each side. LoAver surface of head and abdomen almost completely covered with small

granular scales. D. I 7, the first ray nearly as long as the head, the last half as long

;

length of base of dorsal a little more than its distance from the adipose fin. A. I 4.

Pectoral spine extending to middle of ventral. Caudal very obliquely emarginate,

almost truncate, the longest ray twice as long as the shortest. Caudal peduncle

2^- times as long as deep. Uniformly coloured (in spirit) except for 4 or 5 faint dark

vertical bands on the caudal.

Total length 112 millitn.

One specimen: Eiver Jurua.

16. ANCISTEUS SCHOMBURGKir.

Chmtostomus schomhurgkii Giinth. Cat. Fish. v. p. 245 (1864).

Hemiancistrus schomhurgkii Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 43; Kindle, Ann.

Ac. N. York, viii. 1895, p. 254.

Depth of body 8 times in the total length, length of head 3 times. Head nearly as

2 i 2
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broad as long and 2? times as long as deep. Diameter of eye 4§-5| times in the

length of head, interorbital width 2f times, length of snont If times. Length of

mandibular ramus 2-g- times in the interorbital width. Snout broad, rounded ; supra-

orbital edges not raised; sn preoccipital flat, without median ridge; temporal plates

not carinate; interoperculum armed with 20-25 slender spines with curved tips, the

longest equal to twice the diameter of eye. Scutes spinulose, not carinate, 25 in a

longitudinal series, 6 between dorsal and adipose fin, 11-12 between anal and caudal.

Supraoccipital bordered posteriorly by a median scute and by one on each side.

Lower surface of head and abdomen naked (in the young). D. I 7, the first ray •§ the

length of head ; length of base of dorsal nearly equal to its distance from the adipose

fin. A. I 4. Pectoral spine not reaching the base of ventral. Caudal peduncle

3 times as long as deep. Brownish, clouded with darker ; dark spots on the fins.

Total length 75 mm.

Two specimens : British Guiana.

17. A5CISTRUS MEGACEPHALUS.

? Hypostomus itacua Cuv. & Val. Hist. Nat. Poiss. xv. p. 505 (1840) ; Val. Voy. d'Orbigny, Poiss.

pi. vii. fig. 1 (1847).

? Chcetostomus itacua Giinth. Cat. Fish. v. p. 243 (1861).

Chcetostomus megacephalus Giinth. Proc. Zool. Soc. 1868, p. 232.

Chcetostomus macrops Liitk. Vid. Medd. 1873, p. 209; Steirid. Denksclir. Ak. Wien, xliii. 1881,

. p. 125, pi. v. fig. 3.

? Hemiancistrus itacua Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 43 ; Kindle, Aim. Ac.

N. York, viii. 1895, p. 253.

Hemiancistrus megacephalus Eigenm. & Eigenm. t. c. p. 4-1; Kindle, 1. c.

Depth of body 4-4^ times in the total length, length of head 2f times. Head 1^

times as long as broad and lf-lf times as long as deep. Diameter of eye 5-5^- times

in the length of head, interorbital width 3^ times, length of snout l-§—If- times.

Length of mandibular ramus If times in the interorbital width. Snout rounded

anteriorly ; supraorbital margins raised ; supraoccipital fiat, without median ridge

;

temporal plates not carinate ; interoperculum armed with 30 or more rather slender

spines with curved tips, the inner longest and equal to 1\ times the diameter of eye.

Scutes margined, spinulose, not carinate, 24 in a longitudinal series, 7 between dorsal

and adipose fin, 12 between anal and caudal. Supraoccipital margined posteriorly by

a median scute and by one on each side. Lower surface of head and abdomen naked.

D. I 7, the first ray f the length of head, the last f as long ; length of base of dorsal

nearly equal to its distance from the caudal. A. I 4. Pectoral spine extending to

well beyond base of ventral. Caudal weakly and obliquely emarginate. Caudal

peduncle 2\ times as long as deep. Lach scute on the body with a large light spot,

similar smaller spots on the head. Fins with bluish cross-bands.

Total length 175 mm.
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Two specimens : Guiana.

Examples in the Museum at Paris, brought from the La Plata Eiver by d'Orbigny

and named H. itacua by Valenciennes, proved to be Plecostomus commersonii C. & V.

I have little doubt, however, tbat the species described and figured by Valenciennes is

closely allied to Chcetostomus megacephalus Gthr. and may be identical with it.

18. Ancistrus platycephalus. (Plate XII. fig. 4.)

Chcetostomus platycephalus Bouleng. Boll. Mus. Torino, xiii. 1898, no. 329, p. 9.

Depth of body 5f times in the total length, length of head 2f times. Head a little

broader than long and 2f times as long as deep. Diameter of eye 11 times in the

length of head, interorbitaV" width of times, length of snout If times. Length of

mandibular ramus equal to If times the interorbital width. Head without ridges or

prominences, flat ; snout very broad, rounded ; interoperculum with 25-30 spines, the

longest equal to about f the length of head. Scutes not carinate, the posterior rather

strongly spinate, 24 in a longitudinal series, 5 between dorsal and adipose fin, 10

between anal and caudal ; supraoccipital bordered posteriorly by a pair of scutes,

which exclude the first median scute from contact with it; lower surface of head and

abdomen naked. D. I 8, the first ray equal to f the length of head, the last f as long

;

length of base of dorsal a little less than its distance from the caudal. A. I 4.

Adipose fin well developed. Pectoral spine extending to base of ventral. Caudal

obliquely truncate. Caudal peduncle 2f times as long as deep. Olivaceous.

Total length 140 mm.

A single specimen: E. Ecuador.

19. Ancistrus niveatus.

Hypostomus niveatus Casteln. Anirn. Am. Sud, p. 43, pi. xsi. fig. 3 (1855).

Chcetostomus niveatus Giinth. Cat. Fish. v. p. 243 (1864).

Hemiancistrus lonffipinnis
1 Kindle, Ann. Ac. N. York, viii. 1895, p. 255.

Depth of body about 4f times in the total length, length of head about 3 times.

Head as broad as long and If times as long as deep. Diameter of eye about 7 times

in the length of head, interorbital width 2f times, length of snout about If- times.

Length of mandibular ramus about If times in the interorbital width. Snout broad,

obtuse; supraorbital edges not raised; supraoccipital flat; temporal plates not

carinate ; interoperculum armed with numerous long slender spines, with curved tips,

the longest equal to f the length of head. Scutes spinulose, not carinate, 24 in a

longitudinal series, 5 between dorsal and adipose fin, 13 between anal and caudal;

supraoccipital entirely bordered posteriorly by a single scute ; lower surface of head

and abdomen naked. D. I 7, the first ray f the length of head, the last f-f as long,

1 Professor S. H. Gage, of Cornell University, has kindly sent me a drawing of the type of //. longi-

vinnis, which seems almost certainly identical with A. niveatus.
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connected by a membrane to the 3 scutes following it. Length of base of dorsal a

little more than its distance from the caudal. A. I 4. Pectoral spine extending to

middle of ventral. Caudal obliquely and weakly emarginate or truncate. Caudal

peduncle about 2f times as long as deep. Large round white spots on head, body,

and fins.

Total length 280 mm.

Two specimens, stuffed (types of the species): R. Araguay ; R. Tocantins.

20. fAkcisteus punctatissimus.

Cheetostomus punctatissimus Steind. Denkschr. Ak. Wien, xliii. 1881, p. 121, pi. iii. fig. 3.

Parancistrus punctatissimus Eigeiiin. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 44; Occ. Pap.

Cal. Ac. i. 1890, p. 423.

Depth of body about 5 times in the total length, length of head 3 times. Depth of

head about If times in its length, diameter of eye 6 times, interorbital width 3 times.

Snout rounded anteriorly ; supraorbital edges slightly raised ; supraoccipital flat,

without median ridge ; temporal plates not carinate ; interoperculum armed with

slender spines, the longest equal to about twice the diameter of eye. Scutes spinulose,

not carinate, 22 in a longitudinal series, G between dorsal and adipose fin, 11 between

anal and caudal. Supraoccipital bordered posteriorly by a median scute and by one

on each side. Lower surface of head and abdomen naked. D. I 7, the first rayr equal

to about
-f

the length of head, the last about § as long, and entirely connected by

membrane to the spine of the adipose fin ; length of base of dorsal greater than

its distance from caudal. A. I 4. Pectoral spine extending beyond base of ventral.

Caudal weakly and obliquely emarginate. Caudal peduncle twice as long as deep.

Brown, with white or light blue clots on head, body, and fins.

R. Amazon.

The above is taken from Steindachner's description and figure of a specimen

135 mm. in total length.

21. Ancistrus aueantiaccs.

Hypostomus aurantiacus Casteln. Anim. Am. Sud, p. 43, pi. xxi. fig. 2 (1855).

Hypostomus nigricans Casteln. t. c. p. 44, pi. xxii. fig. 1.

Hypostomus vicinus Casteln. t. c. p. 45, pi. xxiii. fig. 1.

Parancistrus aurantiacus Bleek. Ned. Tijd. Dierk. i. 1863, p. 79.

Cheetostomus aurantiacus Giinth. Cat. Fish. v. p. 246 (1864).

Cheetostomus nigricans Guntli. 1. c.

Parancistrus nigricans Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 44.

Depth of body about 4^ times in the total length, length of head 2f-2f- times.

Head broader than long and If-2 times as long as deep. Diameter of eye 6-8 times

in the length of head, interorbital width 2f-2f times, length of snout If times.



PISHES OP THE FAMILY LORICARIIM. 237

Length of mandibular ramus about 3| times in the interorbital width. Snout broad,

rounded ; supraorbital edges not raised ; supraoccipital flat ; temporal plates not

carinate. Scutes spinulose, not carinate, 22-23 in a longitudinal series, 5-6 between

dorsal and adipose fin, 9 between anal and caudal. Supraoccipital bordered posteriorly

by a median scute and by one on each side. Lower surface of head and abdomen

naked. D. I 7, the first ray
f-

the length of head, the last f as long, joined by a

membrane to the adipose fin ; length of base of dorsal greater than its distance from

the caudal. A. I 4. Pectoral spine stout, bristly, extending to base (young) or

anterior -g- (adult) of ventral. Caudal obliquely truncate. Caudal peduncle about

1-g- times as long as deep.

Total length 240 mm.

Three specimens (types of the species, of II. nigricans and II. vicinus respectively)

:

Peruvian Amazon.

The largest specimen is stuffed and is orange-red in colour; the two smaller ones

in spirit are blackish. The one named H. vicinus has the spine of the adipose fin

small, recumbent, and immovably joined to the scute below it.

22. Ancistrus heteracanthus.

Cheetostomus heteracanthus Giiath. Proc. Zool. Soc. 1869, p. 425, figs. 3 & 4.

Hemiancistrus heteracanthus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 44.

Depth of body 5-g- times in the total length, length of head 2f times. Head 1-^

times as long as broad and twice as long as deep. Diameter of eye 8f times in the

length of head, interorbital width 1^ times, length of snout If- times. Length of

mandibular ramus 4 times in the interorbital width. Snout margined with very short

bristles ; supraorbital edges not raised ; supraoccipital flat ; temporal plates not

carinate; interoperculum armed with 12 stout spines, the longest equal to a little

more than \ the length of head ; external to these, and overlying them, some long

slender bristles. Scutes spinulose, not carinate, 24 in a longitudinal series, 7 between

dorsal and adipose fin, 12 between anal and caudal. Supraoccipital bordered

posteriorly by a median scute and by one on each side. Lower surface of head

naked ; abdomen with some small scattered granules. D. 1 7, the first ray equal to

f the length of head, the last f as long ; length of base of dorsal nearly equal to its

distance from the adipose fin. A. I 5. Pectoral spiue extending to beyond middle of

ventral. Caudal peduncle 2-f times as long as deep. Olivaceous ; a blackish spot at

the base of the first dorsal ray.

Total length ISO mm.

One specimen: Peruvian Amazon.

23. Ancistrus rictus.

Hypostomus piclus Casteln. Anim. Am. Sud, p. 44, pi. xxii. fig. 2 (1855).

Depth of body about 6 times in the total length, length of head 2f times. Head
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ly times as long as broad and twice as long as deep. Diameter of eye about 6 times

in the length of head, interorbital width 2-j times, length of snout If times. Length

of mandibular ramus 2j times in the interorbital width. Head very similar to that

of A. heteracanthus, the interoperculum armed with 12-15 moderately stout spines,

which are covered by a group of long bristles ; sides of the snout also bearing bristles

of moderate length. Scutes similar to those of A. heteracanthus both in structure and

in number. Supraoccipital bordered posteriorly by a median scute and by one on

each side. Lower surface of head and abdomen naked. D. I 7 ; length of base of

dorsal equal to its distance from the adipose fin. A. I 4. Pectoral spine strong,

elongate (broken in the type). Caudal peduncle 2f times as long as deep. Large,

round, light spots on head, body, and fins.

Length, to base of caudal, 108 mm.
One specimen, in very bad condition (type of the species) : Ucayale, Upper

Amazon.

24. fAncisteus mystaciis'US.

Ancistnis mystacinus Kner, Denkschr. Ak. Wien, vii. 1854, p. 276.

Cluetostomus mystacinus Giinth. Cat. Fish. v. p. 244 (1864) ; Steind. Denkschr. Ak. Wien, xliii.

1881, P- 125.

Hemiancistrus mystacinus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 43.

Depth of body about 6 times in the total length, length of head 3 times. Head

1^ times as long as broad. Diameter of eye 7 times in the length of head, interorbital

width 2|- times, length of snout If- times. Head very similar to that of A. hetera-

canthus, the sides of the snout with very short bristles, the interoperculum armed with

about 20 rather stout spines, external to these some long bristles which cover the

spines when they are retracted. Scutes similar to those of A. heteracanthus in

structure and number. Lower surface of head and abdomen naked. D. I 7, as high

as long, the first ray scarcely longer than the ventral. A. 1 5. Pectoral spine

extending a little beyond the base of ventral. Caudal deeply emarginate. Olivaceous

;

fins spotted or marbled with darker; lower lobe of caudal blackish.

i The type, from Caracas, is (according to Steindachner) 280 mm. in total length.

i 25. Ancisteus guaciiaeote.

Hypostomus guacharote Cuv. & Val. Hist. Nat. Poiss. xv. p. 508 (1810).

? Ancistrus guacharote ' Gill, Ann. Lye. N. York, vi. 1858, p. 409.

Cheetostomus gvacharote Giinth. Cat. Fish. v. p. 245 (1864).

? Chatostomus trinitatis Giinth. t. c. p. 246.

1 Dr. Gill has very kindly informed me that the examples which he recorded from Trinidad, and on

which Dr. Giinther founded C. trinitatis, cannot he found. Therefore it is still uncertain whether or no the

species C. trinitatis is valid.
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Hrmiancistrus guacharote Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 43, and Occ. Pap.

Cal. Ac. i. 1890, p. 421.

? Hemiancistrus triniiatis Eigenm. & Eigenm. 1. c. et ]. c.

Depth of body 6 times in the total length, length of head 2-f times. Head 1\ times

as long as broad and twice as long as deep. Diameter of eye 5f times in the length of

head, interorbital width 2^ times, length of snout 1-f-lf times. Length of mandibular

ramus 2\ times in the interorbital width. Head similar to that of A. heteracanthus

;

interoperculum armed with about 20 moderately stout spines, external to these some

bristles which are shorter than the spines. Scutes similar to those of A. heteracanthus

both in structure and number. Supraoccipital bordered posteriorly by a median scute

and by one on each side. Lower surface of head and abdomen naked, except for a

small granular patch behind each gill-cleft. D. 1 7, the first ray equal to f the length

of head, the last f as long ; length of base of dorsal a little less than its distance from

the adipose fin. A. I 4. Pectoral spine extending to anterior \ of ventral. Caudal

deeply emarginate. Caudal peduncle 2f times as long as deep. Uniformly olivaceous.

Total length 100 mm.

One specimen (type of the species) : Porto Rico l
; (1 Trinidad).

26. Axcisteus SETOSUS. (Plate XII. fig. 2.)

Cheetostomus setosus Bouleng. Ann. Mag. Nat. Hist. (5) xis. 1887, p. 349.

Pse'udancistrus setosus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 45.

Depth of body 6-6-| times in the total length, length of head nearly 5 times. Head

as broad as long and 2-j times as long as deep. Diameter of eye 10-12 times in the

length of head, interorbital width nearly 4 times, length of snout 1\ times. Length of

mandibular ramus 1^ times greater than the interorbital width. Head without ridges

or prominences, fiat above ; snout broad, rounded, its sides margined with bristles,

which are scarcely visible in the female and equal to \ the length of head in the

male ; interoperculum movable, armed with slender spines, which can be, to a

considerable extent, everted and retracted, about 15 in the female and 25 in the male,

the longest equal to nearly f the length of head. Scutes spinulose, not carinate,

25 in a longitudinal series, 5-6 between dorsal and adipose fin, 10 between anal and

caudal ; supraoccipital bordered by a pair of scutes which exclude the first median

scute from contact with it; lower surface of head and abdomen naked. D. I 7-8, the

first ray equal to § the length of head ; length of base of dorsal a little less than its

distance from caudal. A. I 3. Pectoral spine extending to anterior \ or nearly to

middle of ventral. Caudal obliquely truncate. Caudal peduncle 2f—2f times as long

as deep. Olivaceous, body marbled, fins barred with dark spots.

Total length 115 mm.
Two specimens : Colombia.

1 The occurrence of this species at Porto Hico is remarkable and requires confirmation.

vol. xvii.

—

i>art in. No. 7.

—

October, 1904. 2 k
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27. Ancistrus barbatus.

Hypostomus barbatus Cuv. & Val. Hist. Nat. Poiss. xv. p. 506 (1840) ; Schomburgk, Fish.

Guiana, p. 147 (1841) : Kner, Denkschr. Ak. Wien, vii. 1854, p. 268, pi. ii. fig. 2.

Hypostomus guttatus Cuv. & Val. t. c. p. 508.

Plecostomus barbatus Giinth. Cat. Fish. v. p. 237 (1864).

Pseudancistrus guttatus Sleek. Nat. Verb. Holl. Maats. xx. 1864, Silures de Suriname, p. 10,

pi. ii. fig. 2, and pi. iii. fig. 3.

Pseudancistrus barbatus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 45. .

Depth of body 5J-5f times in the total length, length of head 3—3^ times. Head

a little longer than broad and twice as long as deep. Diameter of eye 5-7-j times in

the length of head, interorbital .width 3^-3^- times, length of snout If times. Length

of mandibular ramus l|-lf times in the interorbital width. Head without ridges or

prominences, flat above ; snout not naked at tip, rounded, its sides margined with

bristles, which are short in the female and equal to f the length of head in the male
;

interoperculuin moderately movable, armed with similar bristles, which are permanently

everted, more numerous in the male. Scutes spinulose, not carinate, 24-25 in a

longitudinal series, 6 between dorsal and adipose fin, 11-12 between anal and caudal.

Supraoccipital bordered posteriorly by a pair of lateral scutes, and usually to some

extent by a median scute. Lower surface of head and abdomen naked. D. I 7, the

first ray equal to f-§ -the length of head, the last -f—f as long; length of base of

dorsal nearly equal to its distance from the caudal. A. I 4-5. Pectoral spine

extending a little beyond base of ventral. Caudal slightly and obliquely emarginate

or truncate. Caudal peduncle about 2^- times as long as deep. Brownish,

with small white spots on the head, and somewhat larger light spots on body

and fins.

Total length 260 mm.

Twelve specimens : Guiana.

28. Ancistrus depressus.

Chcetostomus depressus Giinth. Proc. Zool. Soc. 1868, p. 232; Steind. Denkschr. Ak. Wien, xliii.

1881, p. 123, pi. v. fig. 1.

Pseudancistrus depressus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 45.

Depth of body 7 times in the total length, length of head 3 times. Depth of head

2\ times in its length, diameter of eye 5 times, interorbital width 4 times. Length of

mandibular ramus lj times in the interorbital width. Caudal peduncle 2f times as

long as deep. Brownish, with small white spots on head, body, and fin-rays. In all

other respects similar to the preceding species.

Total length 130 mm.

One specimen : Surinam.
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29. Ancisteus guentheki, sp. n. (Plate XII. fig. 3.)

Plecostomus guttalus (non Cuv. & Val.) Giinth. Cat. Fish. v. p. 237 (1864)

.

Depth of body 6 times in the total length, length of head 3j times. Depth of head

twice in its length, diameter of eye 8 times, interorbital width 3^ times, length of

snout 1J times. Length of mandibular ramus I-| times in the interorbital width.

Head, in other respects, similar to that of A. barbatus, except that the snout has a

broad naked area at its tip. Scutes as in A. barbatus. Lower surface of head and

abdomen entirely naked. D. I 7, the first ray equal to § the length of head, the last

f as long; length of base of dorsal nearly equal to its distance from the adipose fin.

A. I 4. Pectoral spine not quite reaching the base of ventral. Caudal obliquely

truncate. Caudal peduncle 2j times as long as deep. Colour uniform (in spirit).

Total length 120 mm.

One specimen : British Guiana.

30. fAncisteus angulicauda.

Plecostomus angulicauda Steind. Sitzb. Ak. Wien, lxxiv. 1876, p. 672, pi. xii.

Delturus angulicauda, Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 45, and Occ. Pap. Cal.

Ac. i. 1890, p. 437.

Closely allied to A. barbatus. Length of head about 3^ times in the total length.

Head a little broader than long. Diameter of eye about 5J times in the length of

head, interorbital width about 3^ times, length of snout If times. Head without

keels or ridges. Sides of the head with short bristles in the male, without bristles in

the female. Scutes spinulose, not carinate, 24 in a longitudinal series, 7 between

dorsal and adipose fin, 10 between anal and caudal. Supraoccipital bordered posteriorly

by a pair of scutes. A keel in front of the spine of the adipose fin, formed by 3 or 4

scutes. Lower surface of head and abdomen naked. D. I 9, the first ray longer than

the head, the last
-f as long and connected by a membrane to the two scutes succeeding

it. A. I 5. Pectoral spine extending beyond base of ventral. Caudal truncate.

Caudal peduncle about 2j times as long as deep. Light brown, without spots.

Specimens have been recorded up to 270 mm.

South-eastern Brazil.

31. fAncisteus PAEAHYBiE.

Delturus parahybce Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 45, and Occ. Pap. Cal. Ac.

i. 1890, p. 438.

Differs from the preceding species in having I 10 dorsal rays, 25-27 scutes in a

longitudinal series, and all the fins with large round blackish spots.

Rio Parahyba.

2k 2
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4. Panaque.

Cochliodon (non Cochlodon D'Orbigny) Kner, Denkschr. Ak. Wien, vii. 1854, p. 265 ;
Eigenm. &

Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 44, and Occ. Pap. Cal. Ac. i. 1890, p. 424.

Panaque Eigenm. & Eigenm. 1. c. and t. c. p. 425.

This genus is distinguished from Ancistrus by the teeth, which are few in number

and spoon-shaped. D. 17. A. I 4.

Magdalena, Orinoco, Amazon, and La Plata Systems.

Key to the Species.

I. Interoperculum not notably spinate LP. cochliodon Kner.

II. Interoperculum armed with some slender evertible spines.

A. Supraoecipital nearly flat 2. P. dentex Crthr.

B. Supraoecipital arched, elevated.

Diameter of eye 9 times in the length of head, interorbital width twice

(in specimen of 180 mm.) 3. P. gibbosus Stdr.

Diameter of eye 7\ times in the length of head, interorbital width 1 § times

(in specimen of 210 mm.) 4. P. nigrolineatus Ptrs.

1. Panaque cochliodon.

Hypostomus cochliodon Kner, Denkschr. Ak. "VVien, vii. 1854, p. 265, pi. ii. fig. 1.

Plecostomus cochliodon Gunth. Cat. Fish. v. p. 238 (1864).

Cochliodon cochliodon Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 44, and Oec. Pap. Cal. Ac.

i. 1890, p. 425.

Depth of body 4 times in the total length, length of head 3-3j times. Head be-

times as long as broad and If times as long as deep. Diameter of eye 6A-6|- times in

the length of head, interorbital width 14—2f times, length of snout If—If times. Both

jaws with 8 or 9 teeth on each side. Snout narrowed anteriorly, supraorbital edges

moderately raised ; supraoecipital with median ridge, ending posteriorly in a pointed

process ; temporal plates obscurely carinate ; interoperculum scarcely more spinate than

the other plates of the head. Scutes spinulose, the anterior carinate, 27 in a longitudinal

series, 8 between dorsal and adipose fin, 14-1-5 between anal and caudal. Supra-

occipital entirely bordered posteriorly by a single scute. Lower surface of head and

abdomen completely covered with small granular scales. D. I 7 ; length of base of

dorsal equal to its distance from the middle of the spine of adipose fin. A. I 4.

Pectoral spine extending to anterior £ of ventral. Caudal emarginate. Caudal

peduncle 3^ times as long as deep. Olivaceous, with some dark spots on head, body,

and fins.

Total length 200 mm.

Two specimens : Paraguay; R. Jungada, Matto Grosso; Rio Cujaba.
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2. Panaque dentex.

Chatostomys dentex Giinth. Proc. Zool. Soc. 18G8, p. 233.

Panaque dentex Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 44, and Occ. Pap. Cal. Ac. i.

1890, p. 427.

Depth of body 5 times in the total length, length of head 3 times. Head 1-| times

as long as broad and If times as long as deep. Diameter of eye 5 times in the length

of head, interorbital width 2f times, length of snout If times. Both jaws with 4 or 5

teeth on each side. Snout narrowed anteriorly, supraorbital edges moderately raised
;

supraoccipital nearly flat, without median ridge, its posterior edge slightly convex,

with scarcely distinct median point ; temporal plates not carinate ; interoperculum

armed with some slender spines, the longest equal to |- the length of head. Scutes

qfinulose, not distinctly carinate, 2fi in a longitudinal series, 6 between dorsal and

adipose fln, 12 between anal and caudal. Supraoccipital bordered posteriorly by a

median scute and one on each side. Lower surface of head and abdomen (in the

young) in great part naked. D. 1 7 ; length of base of dorsal equal to its distance

from the middle of spine of adipose fin, A. I 4. Pectoral spine extending to anterior

J of ventral. Caudal emarginate. Caudal peduncle 2f times as long as deep.

Olivaceous.

Total length 85 mm.

One specimen : Xeberos, Upper Amazon.

3. Panaque gibbosus.

Chcetostomus cochliodon (she gibbosus) Steind. Sitzb. Ak. Wien, lxsx. 1879, p. 187; Denksclir. Ak.

Wien, xlii. 1880, p. 63, pi. iv. fig. 1.

Panaque cochliodon Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1839, p. 44, and Occ. Pip. Cal. Ac. i.

1890, p. 427.

Depth of body about i.\ times in the total length, length of head about 2| times.

Head about \\ times as long as broad and If times as long as deep. Diameter of eye

9 times in the length of head, interorbital widch twice, length of snout If times. Both

jaws with about 8 teeth on each side. Snout somewhat narrowed anteriorly ; supra-

occipital elevated and arched, with a nearly straight transverse posterior edge ; inter-

operculum armed with some slender spines, the longest equal to f the length of head.

Scutes spinulose, not distinctly carinate, 20 in a longitudinal series, 6 between dorsal

and adipose fin, 12 between anal and caudal; supraoccipital entirely bordered posteriorly

by a single scute ; lower surface of head and abdomen completely covered with small

granular scales. D. I 7 ; length of base of dorsal nearly equal to its distance from tip

of spine of adipose fin. A. I 4. Pectoral spine extending to middle of ventral.

Caudal strongly emarginate. Caudal peduncle 3 times as long as deep. Uniform greyish.

Total length 180 mm.

One specimen : Colombia (R. Cauca).
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4. Panaque nigrolineatus.

(-'hatostomus nigrolinealus Peters, Monatsb. Ak. Berl. 1877, p. 471 ; Steind. Denksclir. Ak. Wien,

xliv. 1881, p. 7.

Panaque nigrolinealus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 44, and Occ. Pap. Cal. Ac.

i. 1890, p. 426.

Depth of body 3\ times in the total length, length of head 2J times. Head \\ times

as long as broad and If times as long as deep. Diameter of eye 7g times in the length

of head, interorbital width 1| times, length of snout It? times. Both jaws with about

8 teeth on each side. Snout narrowed anteriorly; supraoccipital elevated and arched,

with a nearly straight transverse posterior edge ; interoperculum armed with some slender

spines, the longest equal in length to the diameter of eye. Scutes spinulose, those of

the caudal peduncle carinate, 25 in a longitudinal series, 7 between dorsal and adipose

fin, 12 between anal and caudal ; supraoccipital entirely bordered posteriorly by a single

scute ; lower surface of head and abdomen completely covered with small granular

scales. D. I 7 ; length of base of dorsal nearly equal" to its distance from caudal.

A. I 4. Pectoral spine extending to middle of ventral. Caudal obliquely truncate.

Caudal peduncle twice as long as deep. Head, body, and fins with undulating longi-

tudinal dark brown stripes, which are about as broad as the light interspaces

separating them.

Total length 210 mm. •

One specimen : Goyaz ; Venezuela.

5. ClLETOSTOMUS.

Hypostomus (part.) Cuv. & Val. Hist. Nat. Poiss. xv. p. 489 (1840).

Chalostoma Tschudi, Fauna Peruana, Pise. p. 25 (1846).

Chtztostomus Kner, Denkschr. Ak. Wien, vii. 1854, p. 256 ; Bleek. Ned. Tijd. Dierk. i. 1863, p. 78;

Giinth. Cat, Fish. v. p. 240 (1864) (part.) ; Eigenm. & Eigenm. Occ. Pap. Cal. Ac. i 1890,

p. 441 (part.).

This genus is distinguished from Ancistrus by the snout, which has a swollen naked

margin. D. I 7-10. A. I 3-5. Vertebra; 5+ 8+ 14 in C. brevis, 5+ 9+ 14 in

C. anomalus.

All the species agree in having the head devoid of ridges or prominences, the supra-

occipital and interorbital regions being flat, the sides evenly convex. The snout is

broad and rounded ; its naked margin is of moderate width and unprovided with

tentacles. The mouth is very wide ; the barbels are small or rudimentary. The scutes

are spinulose, not carinate ; the lower surface of the head and the abdomen are

naked.

Andes, extending into Panama and Venezuela.
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Key to the Species.

I. Fold of the upper lip with median prolongation .... 1. C. loborhynchus Tschudi.

II. Fold of the upper lip without median prolongation.

A. Interorbital width 2§-2f times in the length of head.

Diameter of eye 9 times in the length of head (in specimens of

65 mm.) 2. C. maculatus Rgn.

Diameter of eye 6 times in the length of head (in a specimen of

100 mm.) 3. C.marcapata Rgn.

B. Interorbital width 3-3£ times in the length of head. Dorsal with I 8 rays, the last £-|

as long as the first.

1. Length of base of dorsal equal to its distance from posterior part of spine of adipose

fin.

a. Anal with I 4 rays; 5-10 interopercular spines ; caudal peduncle 2-2
J times as long

as deep.

Depth of body 4^ times in its length, head H-lf times as long as

deep 4. C. brevis Rgn.

Depth of body 5-5 R times in its length, head 1|—2 times as long

as deep 5. C. tacsanowskii Stdr.

b. Anal with I 5 (rarely I 4) rays ; 1-5 interopercular spines.

a. Depth of body 4J-5 times in its length, head H-lf
times as long as deep, caudal peduncle twice as

long as deep 6. C. dermorhynchus Blgr.

/3. Depth of body about 5| times in its length, head lf-2 times as long as deep,

caudal peduncle 2^-2^ times as long as deep.

1 or 2 interopercular spines 7. C.Jischeri Stdr.

4 or 5 interopercular spines ; length of snout 1 \ times in that of

the head 8. C. stannii Ltkn.

4 or 5 interopercular spines ; length of snout lf-2 times in that of

the head 9. C. guairensis Stdr.

2. Length of base of dorsal equal to its distance from the

spine of the adipose fin ; caudal peduncle 2|-3 times

as long as deep 10. C. marginatus Rgn.

3. Length of base of dorsal only a little less than its

distance from the caudal 11. C branickii Stdr.

C. Interorbital width 3|-3§ times in the length of head. Dorsal with I 8 (rarely I 7

or I 9) rays, the last | as long as the first.

Intcroperculum with 6-10 spines. A. I 3-4. Caudal peduncle

2-2J times as long as deep 12. C. anomalus Rgn.

Iuteroperculum with 4-5 spines. A. I 5. Caudal peduncle 2|-2|

times as long as deep 13. C. thomsoni Rgn.

D. Interorbital width 3£ times in the length of head.

D. I 7. A. I 4 14. C. nudirostris Ltkn.
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E. Interorbital width 3g—3| times in the length of head.

Dorsal with I 9 (rarely I 10) rays, the last f as long

as the first 15. C. rnicrops Gthr.

1. fClI^TOSTOMUS LOBOKHTKCHUS.

Chmtoslomus loborhynchos Tschudi, Fauna Peruana, Pise. p. 26, pi. iv. (1845).

Cluetostomus loborhynchus Giinth. Cat. Fish. v. p. 250 (1864).

Depth of body about 5| times in the total length, length of head about 3 times.

Head a little broader than long. Diameter of eye 7-8 times in the length of head and

2i times in the interorbital width. Interoperculum with 11 spines. Fold of the upper

lip with median prolongation. 25-26 scutes in a longitudinal series. Dorsal longer

than high, the length of its base equal to f the length of head. D. I 8-10. A. I 3.

Pectoral spine extending a little beyond the base of ventral.

The typical example about 145 mm. in total length.

Andes of Peru.

2. Cjustostomus maculatus, sp. n. . (Plate XIV. fig. 4.)

Depth of body 5^-6 times in the total length, length of head 2f times. Head as

broad as long and 2\ times as long as deep. Diameter of eye about 9 times in the

length of head, interorbital width 2-§—2f times, length of snout If times. Length of

mandibular ramus slightly less than the interorbital width. Interoperculum armed

with 7 or 8 spines. 25 scutes in a longitudinal series, 7 between dorsal and adipose

tin, 12 between anal and caudal. D. I 7 ; the first ray equal to f~f the length of head,

the last -§•-§ as long; length of base of dorsal less than its distance from the spine of

the adipose fin, which is preceded by a keel formed by 3 or 4 scutes. A. I 3.

Pectoral spine not extending to base of ventral. Caudal peduncle 2-f times as long as

deep. Olivaceous, with rather large light spots on head and upper part of body; fins

spotted or clouded with darker.

Total length 65 mm.

Two specimens from Rozmaiu, Upper Peru.

3. Ch^tostomus makcapaTjE, sp. n. (Plate XIV. fig. 1.)

Depth of body about 5f times in the total length, length of head 3 times. Head as

broad as long and 2^ times as long as deep. Diameter of eye 6 times in the length of

head, interorbital width 2-J times, length of snout If- times. Length of mandibular

ramus 1\ times in the interorbital width. Interoperculum with 11 or 12 spine's.

24 scutes in a longitudinal series, 8 between dorsal and adipose fin, 13 between anal

and caudal. D. I 7 ; the first ray f the length of head, the last f as long ; length of
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base of dorsal a little less than its distance from the adipose fin, which is preceded by a

keel formed by 3 scutes. A. I 4. Pectoral spine not reaching base of ventral. Caudal

peduncle 3^ times as long as deep. Olivaceous, all the fins except the anal with small

dark spots on the rays.

Total length 100 mm.
One specimen from the Marcapata Valley, E. Peru, collected by Mr. Ockenden.

4. Ciletostomus brevis, sp. n. (Plate XIII. fig. 3.)

Depth of body about 4-j times in the total length, length of head about 3^- times.

Head as broad as, or a little broader than long and about If times as long as deep.

Diameter of eye 7-10 times in the length of head, interorbital width 3 times, length of

snout lf-If times. Length of mandibular ramus little greater than the interorbital

width. Interoperculum with 5-8 short spines. 24 scutes in a longitudinal series, 6-7

between dorsal and adipose fin, 10-12 between anal and caudal. D. I 8, the first ray

equal to f the length of head, the last -§—f as long ; length of base of dorsal equal to its

distance from middle or posterior half of spine of adipose fin. A. I 4. Pectoral spine

extending to base or anterior \ of ventral. Caudal slightly and obliquely emarginate.

Caudal peduncle twice as long as deep. Olivaceous; sometimes a network of dark

lines on the head ; membrane of dorsal usually blackish, sometimes with a row of light

spots in front of each ray.

Total length 200 mm.

Six specimens from the Bomboiza and Zamora Rivers, Eastern Ecuador, collected by

Dr. H. Festa, had been referred by Boulenger to C. microps in his account of the Festa

Collection.

5. fClMTOSTOMUS TACZANOWSKII.

Chcetostomus taczanowskii Steintl. Denksclir. Ak. Wien, xlvi. 1882, p. 23, pi. v. fig. 2.

Depth of body 5-5f times in the total length, length of head 3 times. Head as

broad as long and lf-2 times as long as deep. Diameter of eye 9-10£ times in the

length of head, interorbital width 3-3^ times, length of snout If times. Inter-

operculum with 8-10 spines. 26 scutes in a longitudinal series, 6-7 between dorsal

and adipose fin, 9-11 between anal and caudal. D. I 8, the first ray equal to f-f the

length of head, the last
-f

as long; length of base of dorsal equal to its distance from

the last \ of the spine of the adipose fin. A. 1 4. Pectoral spine extending to anterior

\ of ventral. Caudal slightly and obliquely emarginate. Caudal peduncle 2^ times as

long as deep. Olivaceous ; the young with dark spots on the caudal.

The typical examples from the Bio Huambo and the Bio de Tortora, Peru, measure

up to 170 mm. in total length.

vol. xvii.

—

part.iii. No. 8.— October, 1904. 2l
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6. Chjstostomus deemoehvnchus.

Chmtostomus dermorhynchus Bouleng. Proc. Zool. Soc. 1887., p. 277, pi. xxii.

Depth of body 4f-5 times in the total length, length of head 3-3^ times. Head as

broad as long and 1-f-lf times as long as deep. Diameter of eye 6-8 times in the

length of head, interorbital width 3-3^ times, length of snout 1|—If times. Length

of mandibular ramus equal to or a little greater than the interorbital width. Inter-

operculum armed with 4 or 5 short spines. 24 scutes in a longitudinal series,

6 between dorsal and adipose fin, 10 between anal and caudal. D. I 8 (rarely I 9),

the first ray equal to |- the length of head, the last f-f as long; length of base

of dorsal equal to its distance from posterior part of spine of adipose fin. A. I 5

(rarely I 4). Pectoral spine extending a little or considerably beyond the base of

ventral. Caudal peduncle twice as long as deep. Olivaceous, some dark spots on

the head, a few series of dark or light spots on the sides of tne body ; dorsal with

dark or light spots on the rays and a dark spot at the base of the first interradial

membrane.

Total length 250 mm.

Six specimens from E. Ecuador.

7. fCniETOSTOMUS FISCHERI.

Chcetostomus fischeri Steincl. Denkschr. Ak. Wien, xli. 1879, p. 164, pi. iv. fig. 9.

Depth of body 5f—5f times in the total length, length of head 3^-3^ times. Head

as broad as long and If times as long as deep. Diameter of eye 8-8^ times in the

length of head, interorbital width 3-3^ times, length of snout 1^-lf times. Inter-

operculum armed with 1-2 spines. 23-24 scutes in a longitudinal series, 6-7 between

dorsal and adipose fin, 10-11 between anal and caudal. D. I 8, the first ray equal to

-f-
the length of head, the last f as long ; length of base of dorsal equal to its distance

from the posterior \ of the spine of the adipose fin. A. I 5. Pectoral spine extending

to middle of ventral. Caudal obliquely and slightly emarginate. Caudal peduncle

about 2^ times as long as deep. Little yellowish dots on the head and anterior

part of body ; fins spotted or clouded with blackish.

The types, from the Rio Mamoni, near Chepo, measure up to 275 mm. in total

length.

8. fCH^ETOSTOMUS STANNII.

Chcetostomus stannii Liitk. Vid. Medd. 1874, p. 209 ; Steind. Denkschr. Ak. Wien, xliii. 1881,

p. 120, pi. v. fig. 4.

Very closely allied to the preceding species, with which it agrees in the form and

proportions of head and body and the number of scutes and fin-rays, but with a
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smaller eye (diameter 10 times in the length of head), 4 or 5 interopercular spines,

and the pectoral spine not extending beyond the anterior ^ of the ventral. Yellowish

brown, without spots ; tips of the lobes of the caudal light.

The type, from Puerto Cabello, Venezuela, is 20-5 mm. in total length.

9. fCHjETOSTOMUS GUAIRENSIS.

Chcetostomus guairensis Steind. Denkschr. Ak. Wien, xliii. 188], p. 121, pi. iii. fig. 1.

Depth of body about 5§ times in the total length, length of head 3 times. Head

as broad as long and nearly twice as long as deep. Diameter of eye 5-7 times in the

length of head, interorbital width 3 times, length of snout If—2 times. Interoperculum

armed with 4-5 spines. 23 scutes in a longitudinal series, 6-7 between dorsal and

adipose fin, 10-11 between anal and caudal. D. I 8, the first ray equal to -f
the

length of head, the last f as long ; length of base of dorsal equal to its distance from

the posterior
-J

of the spine of the adipose fin. A. I 5. Pectoral spine extending a

little beyond base of ventral. Caudal slightly and obliquely emarginate. Caudal

peduncle about 2\ times as long as deep. Head with large light spots separated by a

dark network ; body greyish, marbled with darker ; fins, except the anal, with dark

bars ; caudal with a narrow light edge.

This species, founded on specimens up to 110 mm. in total length, from Caracas,

Venezuela, may prove to be identical with the preceding.

10. CHiETOSTOilUS makginatus, sp. n. (Plate XIII. fig. 1.)

Depth of body 5-|-5-f times in the total length, length of head 3^—3|- times.

Head as broad as long and about 1;§ times as long as deep. Diameter of eye 7-9

times in the length of head, interorbital width 3-3^ times, length of snout If-If times.

Length of mandibular ramus equal to or a little greater than the interorbital width.

Interoperculum armed with 5 short spines. 24-25 scutes in a longitudinal series,

7-8 between dorsal and adipose fin, 10-11 between anal and caudal. D. I 8, the first

ray equal to -§ the length of head, the last f as long ; length of base of dorsal equal to

its distance from the adipose fin. A. I 5. Pectoral spine extending to anterior -g- of

ventral. Caudal slightly and obliquely emarginate. Caudal peduncle 2-f—3 times as

long as deep. Olivaceous, with little yellowish dots on the head ; dorsal rays and the

membrane on each side blackish, leaving a light streak in the middle of each inter-

radial membrane ; caudal with a narrow light edge. In the young a series of light

spots on each dorsal ray.

Total length 190 mm.

Three specimens, from Salidero, N.W. Ecuador, collected by Mr. Rosenberg, had

been referred by Boulenger to C. microps in his account of the Rosenberg collection.

2l2
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11. fClLETOSTOMUS BRA*yTICKir.

Vhatostomus branickii Steincl. Denkschr. Ak. Wien, xliii. 1881, p. 118, pi. vi. fig. 1.

Length of head 3 times in the total length. Head as broad as long and about

If times as long as deep. Diameter of eye 8-9-^ times in the length of head, inter-

orbital width 3 times, length of snout 1^ times. Interoperculum with 6-10 spines.

23 scutes in a longitudinal series, 5 between dorsal and adipose fin, 9-10 between anal

and caudal. D. I 8, the first ray equal to §—f the length of head, the last ^ as long
;

length of base of dorsal little less than its distance from the caudal. A. I 4. Pectoral

spine extending a little beyond the base of ventral. Caudal slightly emarginate.

Yellowish brown, with little light spots on the head ; fins without spots, sometimes a

dark streak on each side of the dorsal rays ; tips of the caudal lobes light reddish.

The typical examples, from Callacate, Peru, measure up to 135 mm. in total length.

12. Ch^etostomus anomalus. (Plate XIII. fig. 2.)

Chcetostomus anomalus Regan, Ann. Mag. Nat. Hist. (7) xi. 1903, p. 599.

Depth of body about 6 times in the total length, length of head about 3 times.

Head as broad as long and 2-2^ times as long as deep. Diameter of eye 8-12 times

in the length of head, interorbital width about 3\ times, length of snout about If

times. Length of mandibular ramus a little greater than the interorbital width.

Interoperculum armed with 6-10 short spines. 24-26 scutes in a longitudinal series,

10-12 between anal and caudal. D. I 8 (rarely I 7 or I 9), the first ray equal to f—

|

the length of head, the last f as long ; length of base of dorsal equal to |~f its distance

from the caudal. A. I 3-4 (exceptionally I 2). Adipose fin small, rudimentary or

absent. Pectoral spine scarcely reaching origin of ventral. Caudal peduncle 2-2^

times as long as deep. Olive-brown, with rather large light spots on head and usually

on body; fins blackish, sometimes with rows of light spots or alternate light and dark

cross-bars, a black spot at the base of first interradial membrane of the dorsal.

Total length 160 mm.

Merida, Venezuela, and mountain-streams above it.

Of 235 examples, 14 have a well-developed adipose fin, in 42 it is very small, in 78

more or less rudimentary, and in 101 wanting. In these last, however, a small, flat,

median plate represents the keeled scute which usually supports the spine of the

adipose fin. 15 examples have I 7 dorsal rays and 23 have 19. 2 have I 2 anal rays

and 47 have I 3.

13. Celetostomus thomsoni, sp. n. (Plate XIV. fig. 2.)

Depth of body 6f-7 times in the total length, length of head 3 times. Head as broad

as long and 2^ times as long as deep. Diameter of eye 7-9 times in the length of

head, interorbital width 3^-3f times, length of snout about If times. Length of

mandibular ramus equal to or a little greater than the interorbital width. Inter-
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operculum armed with 4-5 spines. 24-25 scutes in a longitudinal series, 7 between

dorsal and adipose fin, 10 between anal and caudal. D. I 8, the first ray equal to

f the length of head, the last f as long ; length of base of dorsal equal to its distance

from the middle of the spine of the adipose fin. A. I 5. Pectoral spine extending

to anterior ^ of ventral or beyond. Caudal obliquely truncate or very slightly

emarginate. Caudal peduncle 2-|—2f times as long as deep. Brownish ; a small

dark spot at the base of each dorsal ray ; caudal with small dark spots on the rays.

Total length 110 mm.

Three specimens from Villeta, Colombia, collected by Mr. Kay Thomson.

14. fCH.ETOSTOMUS NUDIROSTRIS.

Chmtostomus nudirostris Liitk. Vid. Medd. 1874, p. 207; Steind. Denkschr. Ak. Wien, xliii.

1881, p. 120, pi. v. fig. 2.

Evidently closely allied to the preceding species, but with 6-8 interopercular spines,

23 scutes in a longitudinal series, I 7 dorsal, and I 4 anal rays.

The type, from Valencia, Venezuela, is 95 mm. in total length.

15. CfLETOSTOJius mickops. (Plate XIV. fig. 3.)

Hypostornus erinaceus (non Cuv. & Val.) Giinth. Proc. Zool. Soc. 1859, p. 420.

Chcetostomus microps Giinth. Cat. Fish. v. p. 250 (1864) ; Steind. Denkschr. Ak. Wien, xlvi. 1882,

p. 23; Bouleng. Proc. Zool. Soc. 1887, p. 277.

Depth of body b\ times in the total length, length of head about 3 times. Head

as broad as long and twice as long as deep. Diameter of eye 8-10 times in the length

of head, interorbital width of-3f times, length of snout If times. Interoperculum

armed with 10-15 spines. 23-24 scutes in a longitudinal series, 5 between dorsal and

adipose fin, 9-10 between anal and caudal. D. I 9 (rarely I 10); the first ray equal

to ^ the length of head, the last •§ as loDg; length of base of dorsal equal to its

distance from caudal. A. I 3. Pectoral spine extending to or a little beyond base of

ventral. Caudal peduncle twice as long as deep. Brownish ; fins with dark spots or

bars, a black spot at base of first dorsal ray.

Total length 80 mm.

Twelve specimens from Ecuador.

6. Xenocaka, gen. nov.

Hypostornus (part.) Cuv. & Val. Hist. Nat. Poiss. xv. p. 489 (1840).

Ancistrus (part.) Kner, Denkschr. Ak. Wien, vii. 1854, p. 272.

Ancistrus (non Gill) Bleek. Ned. Tijd. Dierk. i. 1863, p. 77 ; Eigenm. & Eigenm. Occ. Pap. Cal.

Ac. i. 1890, p. 444.

Chatostomus (part.) Giinth. Cat. Fish. v. p. 240 (1864).

This genus is distinguished from Ancistrus by the snout with a naked margin, and



252 ME. C. TATE EEGAN OjNT THE

by the structure of the skull, which has an outer roof composed of the squamosals and

superficial portions of the frontals, postfrontals and supraoccipital, which is separated

by a wide cavity from the brain-case, this cavity being traversed by a few bony stays or

septa. Vertebrae 5+8+14 (in X. stigmatica). D. I 7-10 ; A. I 3-5.

Rivers of S. America.

In all the species the abdomen is naked, the head has no ridges or prominences

and is flat above, evenly convex at the sides ; the scutes are spinulose, not carinate
;

the supraoccipital is bordered posteriorly by a median scute or pair of scutes and by

one on each side. X. gymnorhynchus and X. latifrons are distinguished by the

absence of tentacles on the snout. In the other species the females have a snout with

narrow naked margin, with a series of tentacles which are in some cases small,

whilst the males have a much broader naked area, and an additional Y-shaped median

group of tentacles. The length of the tentacles is subject to great variation in the

same species ; different individuals of the same size of X. stigmatica have short and

simple or long and bifid tentacles.

Chcetostomus sericeus Cope (Proc. Ac. Philad. 1871, p. 289) is an insufficiently

described species from the Upper Amazon, apparently belonging to this genus.

Hypostomus erinaceus Cuv. & Val. (Hist. Nat. Poiss. xv. p. 510) is founded on

a small specimen from Chili. The type is preserved in the Paris Museum, but is in

poor condition, the fin-rays being broken, &c, so that examination only revealed that

it belongs to a species closely allied to X. cirrhosa, and perhaps identical with it.

This species has also been described and figured by Guichenot (Gay, ' Fauna Chilena,'

Pisces, p. 308, pi. vi. fig. 2).

Key to the Species.

I. Snout with a broad naked margin, without tentacles.

Dorsal with I 8 rays 1. X. latifrons Gthr.

Dorsal with I 7 rays 2. X. gymnorhynchus Kner.

II. Snout with tentacles, the naked margin broad in males, narrow in females.

A. Dorsal with I 8-9 rays 3. X. dolichoptera Kner.

B. Dorsal with I 7 rays.

a. Length of mandibular ramus 3i-4 times in the interorbital width, which is 2—2£ times

in the length of head. Length of base of dorsal equal to its distance from posterior

part or tip of spine of adipose fin.

Diameter of eye 8 times in the length of head (in a specimen of

125 mm.) ; first dorsal ray §—| the length of head . . . . 4. X. lemminckii C. & V.

Diameter of eye 6^ times in the length of head (in a specimen of

145 mm.) ; first dorsal ray |-| the length of head .... 5. X. hopiogenys Gthr.

b. Length of mandibular ramus 2i-2£ times in the interorbital width. Length of base

of dorsal equal to its distance from anterior part or middle of spine of adipose fin.
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a. First dorsal ray f-f the length of head.

Interorbital width 2^-23- times in the length of head ; last dorsal

ray, when laid back, reaching spine of adipose fin ; caudal

peduncle 2§-2f times as long as deep 6. X cirrhosa C. & V.

Interorbital width 2^ times in the length of head ; last dorsal ray,

when laid back, not reaching spine of adipose fin ; caudal

peduncle 2£ times as long as deep 7. X. chagresi Eigm.

yS. First dorsal ray -|-|- the length of head.

Interorbital width 2| times in the length of head; last dorsal ray,

when laid back, reaching spine of adipose fin ; caudal peduncle

2|-2| times as long as deep 8. X occidentaiis Rgn.

c. Length of mandibular ramus 2-2-^ times in the interorbital width. Length of base

of dorsal equal to its distance from spine of adipose fin, which is not reached by the

last ray, when the latter is laid back.

Diameter of eye 7h times in the length of head, interorbital width

2|j- times, length of snout twice (in a specimen of 100 mm.) . 9. X. brevipinnis Rgn.

Diameter of eye 10 times in the length of head, interorbital width

3 times, length of snout 15 times (in a specimen of 100 mm.) . 10. X. montana Rgn.

d. Length of mandibular ramus 1^-lf times in the interorbital width. Length of base

of dorsal equal to its distance from spine of adipose fin, which is not reached by the

last ray, when the latter is laid back.

Interoperculum armed with 12-16 spines
;
pectoral spine extending

to base of ventral 11. X. bufonia C. & V.

Interoperculum armed with 20-30 spines
;
pectoral spine extending

to, or nearly to middle of ventral 12. X stigmatica Eigm.

1. Xenocaea latifeons. (Plate XV. fig. 1.)

Chatostomus latifrons Giinth. Proc. Zool. Soc. 1869, p. 426.

Depth of body 5 times in the total length, length of head 2f times. Head 1\ times

as long as broad and If times as long as deep. Diameter of eye 6^ times in the length

of head, interorbital width 2^ times, length of snout If times. Length of mandibular

ramus 3-j times in the interorbital width. Snout with a broad naked margin, without

tentacles; interoperculum armed with 13-15 spines, the longest equal to
f- the length

of head. Posterior scutes rather strongly spinate ; none of the scutes carinate

;

24 scutes in a longitudinal series, 6 between dorsal and adipose fin, 11 between anal

and caudal. D. I 8, the first ray equal to
f-

the length, of head ; length of base of

dorsal a little less than its distance from the caudal. A. I 4. Pectoral spine

extending to middle of ventral. Caudal peduncle 2\ times as long as deep,

Olivaceous ; a black spot at the base of the first interradial membrane of the dorsal.

Total length 160 mm.

One specimen from the Peruvian Amazon.



254 ME. C. TATE KEGAN ON THE

2. fXENOCAEA GYMNOEHYNCHUS.

? Hypostomus nudiceps Mull. & Trosch. in Scliorub. Reis. Brit. Guiana, iii. p. 631 (1848).

Ancistrus gymnorhynchus Kner, Denkschr. Ale. Wien, vii. 1854, p. 275.

? CluEtostomus nvdiceps Giinth. Cat. Fish. v. p. 249 (1864).

Chaitostomus gymnorhynchvs Giinth. 1. c. ; Liitk. Vid. Medd. 1873, p. 204.

Closely allied to X. latifrons. Head a little longer than broad, its length 3 times

in the total length. Diameter of eye 6-7 times in the length of head, 2^ times in the

interorbital width. Snout with a naked margin, without tentacles. 13-14 inter-

opercular spines. Scutes spinulose, not carinate. D. 17. A. I 4. A blackish spot

at the base of the first interradial membrane of the dorsal.

Venezuela; Guiana.

3. Xenocaea dolichopteea.

Ancistrus dolichopterus Kner, Denkschr. Ak. Wien, vii. 1854, p. 274, pi. iii. fig. 1.

Cheetostomus dolichopterus Giinth. Cat. Fish. v. p. 249 (1864).

Ancistrus temminkii (non Cuv. & Val.) Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 48

;

Occ. Pap. Cal. Ac. i. 1890, p. 448.

Depth of body about 4f times in the total length, length of head about 2f times.

Head 14- times as long as broad and twice as long as deep. Diameter of eye 7 times

in the length of head, interorbital width 24- times, length of snout If times. Length

of mandibular ramus about 34^ times in the interorbital width. Snout with tentacles.

Interoperculum armed with 8 spines, the longest 7 times in the length of head.

23-24 scutes in a longitudinal series, C between dorsal and adipose fit), 10 between

anal and caudal. D. I 8-9, the first ray
-f

the length of head, the last ray, when laid

back, extending to the spine of the adipose fin ; length of base of dorsal equal to its

distance from the caudal. A. I 4. Pectoral spine extending to anterior -g- of ventral.

Caudal obliquely truncate, the lowest ray f the length of head. Caudal peduncle

24- times as long as deep. Brownish, with obscure darker spots or markings ; fins

brownish, with some small dark spots.

Total length 125 mm.
One specimen : B,. Amazon ; Guiana.

4. XENOCAEA TEMM1XCK1I.

Hypostomus temminckii Cuv. & Val. Hist. Nat. Poiss. xv. p. 514 (1840).

Ancistrus temminckii Bleek. Nat. Verli. Holl. Maats. xx. 1864, Silures de Suriname, p. 11, pi. i.

fig. 3, and pi. ii. fig. 2.

Depth of body 4f-5-j times in the total length, length of head 2|—2-f times. Head

l-jj-14^- times as long as broad and twice as long as deep. Diameter of eye Gi-8 times

in the length of head, interorbital width twice, length of snout If—If times. Length

of mandibular ramus 34—4 times in the interorbital width. Snout with tentacles.
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Interoperculum armed with 10-12 spines, the longest | the length of head.

23-24 scutes in a longitudinal series, 6-7 between dorsal and adipose fin, 11 between

anal and caudal. D. I 7, the first ray f—§ the length of head, the last ray, when laid

back, reaching the spine of the adipose fin or the scute preceding it ; length of base

of dorsal equal to its distance from posterior 4; of spine of adipose fin. A. I 4.

Pectoral spine extending to anterior ^ of ventral. Caudal obliquely truncate,

the lowest ray f-f the length of head. Caudal peduncle 2-^-2f times as long

as deep. Brownish; head and anterior part of body with light spots which are

separated by a network of dark lines ; fins dusky, the dorsal with darker undulating

cross-bars.

Total length 125 mm.
Four specimens : Guiana.

5. Xenocaba hoplogents.

Chcetostomus hopl.ogenys Giinth. Cat. Fish. v. p. 217 (1864).

Cfuetostomus leucosticlus Gttnth. t. c. p. 248.'

Chatostomus alga Cope, Proc. Ac. Philad. 1871, p. 287, pi. xv. fig. 3.

Chcetostomus malacops Cope, t. e. p. 287, pi. v. fig. 2.

Chatostomus tectirostris Cope, t. c. p. 288, pi. xv. fig. 2.

Ancistrus hoplogenys Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 48, and Occ. Pap. Cal. Ac.

i. 1890, p. 448.

Ancistrus leucostictus Eigenm. & Eigenm. 1. c. and t. c. p. 447.

Depth of body about 5 times in the total length, length of head 2f-2£ times.

Head 1-g—1-g- times as long as broad and twice as long as deep. Diameter of eye

5-G-|- times in the length of head, interorbital width 2-24; times, length of snout

1J-2 times. Length of mandibular ramus 3|—3|- times in the interorbital width.

Snout with tentacles. Interoperculum armed with 7-10 spines, the longest ^—4 the

length of head. 23-24 scutes in a longitudinal series, 7 between dorsal and adipose

fin, 10-11 between anal and caudal. D. I 7, the first ray f—| the length of head,

the last ray, when laid back, reaching the spine of the adipose fin ; length of base of

dorsal equal to its distance from posterior \ or tip of spine of adipose fin. A. I 4.

Pectoral spine extending to base (young) or anterior 4 (adult) of ventral. Caudal

obliquely truncate, the lowest ray nearly (adult) or quite (young) as long as the

head. Caudal peduncle 24-2f times as long as deep. Brownish ; fins dusky

;

small white dots on head, body, and fins, which are fewer and better defined in the

young ; dorsal with a blackish spot at the base of the first interradial membrane.

Total length 145 mm.

Eight specimens : Guiana ; R. Amazon ; It. Paraguay.
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6. Xentocara cirrhosa.

Hypostomus cirrhosus Cuv. & Val. Hist. Nat. Poiss. xv. p. 511 (1840) ; Val. Voy. d'Orbigny,

Poiss. pi. vii. fig. 3 (1847).

Ancistrus cirrhosus Kner, Denkschr. Ak. Wien, vii. 1854, p. 272 ; Eigenm. & Eigenm. Proc. Cal.

Ac. (2) ii. 1889, p. 47, and Occ. Pap. Cal. Ac. i. 1890, p. 446.

Cheetostomus variolus Cope, Proc. Ac. Philad. 1871, p. 288.

Chcetostomus cirrhosus Giinth. Cat. Fish. v. p. 247 (1864).

Depth of body 5-5-f times in the total length, length of head 2-|-2f times. Head

!-§- times as long as broad and 2j times as long as deep. Diameter of eye 6f—8 times

in the length of head, interorbital width 2-j—2f times, length of snout lf-lf times.

Length of mandibular ramus 2f—2f times in the interorbital width. Snout with

tentacles. Interoperculum armed with 9-13 spines, the longest \ the length of head.

23-24 scutes in a longitudinal series, 6-7 between dorsal and adipose fin, 10-12

between anal and caudal. D. I 7, the first ray equal to §—f the length of head,

the last ray, when laid back, nearly or quite reaching the spine of the adipose fin
;

length of base of dorsal about equal to its distance from middle of spine of adipose

fin. A. I 4. Pectoral spine extending a little beyond base of ventral (young) or

nearly to its middle (adult). Caudal obliquely truncate, the lowest ray -f-f- the length

of head. Caudal peduncle 2f—2f- times as long as deep. Rather large light spots on

head and body, usually so close together that the ground-colour appears as a network

of dark lines ; fins with dark spots which may be confluent to form cross-bars ; a dark

spot at the base of the first interradial membrane of the dorsal.

Total length 140 mm.
Eight specimens (including the types of the species) : Ii. Paraguay ; R. Amazon

;

Guiana ; Trinidad.

7. Xenocara chagresi. (Plate XIV. fig. 7.)

Ancistrus chagresi Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 47, and Occ. Pap. Cal. Ac.

i. 1890, p. 446.

Depth of body 5 times in the total length, length of head 2f times. Head l^-T-9

times as long as broad and If times as long as deep. Diameter of eye 7-j-S-g- times in

the length of head, interorbital width 2\ times, length of snout T§- ( 3 )-l-f ( ? ) times.

Length of mandibular ramus 2f times in the interorbital width. Snout with tentacles ;

interoperculum armed with about 10 spines, the longest equal to §—§ the length of

head. Scutes spinulose, not carinate, 24 in a longitudinal series, 7 between dorsal and

adipose fin, 11 between anal and caudal. D. 1 7, the first ray equal to f—J the length

of head, the last ray, when laid back, separated by 2 scutes from the spine of the adipose

fin ; length of base of dorsal equal to its distance from the anterior part of the spine of

the adipose fin. A. I 3-4. Pectoral spine stout, extending a little beyond the base

of ventral. Caudal obliquely truncate, the lowest ray equal to f (larger specimen)-!-
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(smaller specimen) the length of head. Caudal peduncle 2\ times as long as deep.

Olivaceous ; a dark spot at the base of the first interradial membrane of the dorsal.

Two specimens (types of the species): a male, 17-j mm. in total length, and a

female of 133 mm.
Rio Chagres, Panama.

S. Xenocara occidentalis, sp. n. (Plate XIV. fig. 5.)

Depth of body 5|—5-f times in the total length, length of head 2f-3 times. Head

1^-1-L times as long as broad and twice as long as deep. Diameter of eye 6-7 times

in the length of head, interorbital width 2^ times, length of snout about If times.

Length of mandibular ramus 2-f—2-f times in the interorbital width. Snout with

tentacles. Interoperculum armed with 9-12 spines, the longest §• the length of head.

23-21 scutes in a longitudinal series, 6-7 between dorsal and adipose fin, 11-12

between anal and caudal. D. I 7, the first ray f—J the length of head, the last, when

laid back, reaching the spine of the adipose fin ; length of base of dorsal equal to its

distance from anterior + of spine of adipose fin. A. I 4. Pectoral spine extending

to anterior ^ of ventral. Caudal obliquely truncate, the lowest ray equal to (adult)

or longer than (young) the head. Caudal peduncle 2^—2-f times as long as deep.

Olivaceous ; numerous small Avhite dots on head and body ; fins dusky, the dorsal with

lighter bars or rows of spots and an inconspicuous darker spot at the base of the first

interradial membrane.

Total length 115 mm.

Seven specimens from Canelos, E. Ecuador, collected by Mr. C. Buckley, had been

referred by Boulenger to X. cirrhosa in his account of the Buckley Collection.

9. Xenocara brevipinnis, sp. n.

Chatostomus cirrhosus (part.) Bouleng. Proc. Zool. Soc. 1891, p. 23!-, pi. xxvi. fig. 1, ? .

Depth of body b\ times in the total length, length of head nearly 3 times. Head

1£ times as long as broad and twice as long as deep. Diameter of eye 7^ times in

the length of head, length of snout twice, interorbital width 2f times. Length of

mandibular ramus 2\ times in the interorbital width. Snout with tentacles. Inter-

operculum armed with 12-14 spines, the longest 4-^ times in the length of head.

25 scutes in a longitudinal series, 7 between dorsal and adipose fin, 11 between anal

and caudal. D. I 7, the first ray § the length of head, the last, when laid back,

separated by 2 scutes from the spine of the adipose fin ; length of base of dorsal equal

to its distance from spine of adipose fin. A. I 4. Pectoral spine not quite reaching

ventral. Caudal obliquely truncate, the lowest ray f the length of head. Caudal

peduncle 2\ times as long as deep. Uniform brownish.

Total length 100 mm.
One specimen : Bio Grande do Sul ; collected by Dr. von Ihering.

2 M 2
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10. Xenocara Montana, sp. ii. (Plate XIV. fig. 6.)

Depth of body G times in the total length, length of head 2\ times. Head If times

as long as broad and 2^ times as long as deep. Diameter of eye 10 times in the length

of head, length of snout If times, interorbital width 3 times. Length of mandibular

ramus twice in the interorbital width. Snout with tentacles. Interoperculum armed

with about 14 spines, the longest about 5^ times in the length of head. 24 scutes

in a longitudinal series, 7 between dorsal and adipose fin, 11 between anal and caudal.

D. I 7, the first ray f the length of head, the last, when laid back, separated by

2 scutes from the spine of the adipose fin ; length of base of dorsal nearly equal to its

distance from the adipose fin. A. I 4. Pectoral spine scarcely extending to ventral.

Caudal peduncle 2\ times as long as deep. Olivaceous, the fins blackish, slightly

mottled with lighter.

Total length 100 mm.

One specimen from Tumupara, Andes of Bolivia, 1500 feet, collected by Dr. J.

W. Evans.

11. Xenocara bufonia.

Hypostomus bufonius Cuv. & Val. Hist. Nat. Poiss. xv. p. 511 (1810).

Hypostomus calamita Cuv. & Val. t. c. p. 514.

Chatostomus calamita Giinth. Cat. Fish. v. p. 248 (1864).

Chatostomus jelskii Steind. Sitzb. Ale. Wien, lxxii. 1875, p. 603.

Jncistrus calamita Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 48; Occ. Pap. Cal. Ac. i.

1890, p. 449.

Depth of body 5f-6 times in the total length, length of head about 3 times. Head

nearly as broad as long and twice as long as deep. Diameter of eye 7-9 times in the

length of head, length of snout If-2 times, interorbital width 2\-1\ times. Length

of mandibular ramus l^-lf times in the interorbital width. Snout with tentacles.

Interoperculum armed with 12-16 spines, the longest about 4 times in the length

of head. 25-26 scutes in a longitudinal series, 7 between dorsal and adipose fin,

12-13 between anal and caudal. D. I 7, the first ray about | the length of head, the

last, when laid back, separated by 2-3 scutes from the spine of the adipose fin ; length

of base of dorsal nearly equal to its distance from the adipose fin. A. I 4. Pectoral

spine nearly or quite extending to base of ventral. Caudal obliquely truncate, the

lowest ray about as long as the head. Caudal peduncle 2^--2f times as long as deep.

Olivaceous ; fins with dark spots or cross-bars.

Total length 155 mm.

Sixteen specimens (including the types of the species and of //. calamita) : Andes of

Peru and Bolivia.
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12. XEXOCARA STIG1IATICA.

Ancistrus stigmaticus Eigenni. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 48; Occ. Pap. Cal. Ac. i.

1890, p. 446.

Depth of body about 5 times in the total length, length of head 2^-2f times.

Head 14—3^ times as long as broad and twice as long as deep. Diameter of eye

S-104, times in the length of head, length of snout about 1-f times, interorbital width

2-|—2f times. Length of mandibular ramus lf-lf times in the interorbital width.

Snout with tentacles. Interoperculum armed with 20-30 spines, the longest 4-5 times

in the length of head. 23-24 scutes in-a longitudinal series, 7 between dorsal and

adipose fin, 11-13 between anal and caudal. D. I 7, the first ray f-f the length of

head, the last, when laid back, separated by 1 or 2 scutes from the spine of the

adipose fin ; length of base of dorsal equal to its distance from adipose fin. A. I 3

(rarely I 4). Pectoral spine extending to middle of ventral (in adults). Caudal

obliquely truncate, the lowest ray about f the length of head. Caudal peduncle

24/-2f times as long as deep. Olivaceous, with light spots on head and body ; fins

blackish, sometimes with light spots, sometimes an indistinct dark spot at the base of

the first interradial membrane of the dorsal.

Total length 175 mm.

Fifteen specimens from the River Mogy-guassu, about 250 miles inland of Santos,

Brazil, a locality intermediate between those from which Eigenmann has recorded

this species, viz., San Matheos and Goyaz.

7. PSEUDACANTHICUS.

Rinelepis (part.) Cuv. & Val. Hist. Nat. Poiss. xv. p. 479 ( 1840).

Hypostomus (part.) Cuv. & Val. t. c. p. 489.

I'seudacanthicus Bleek. Ned. Tijd. Dierk. i. 1863, p. 79.

Chattostomus (part.) Gunth. Cat. Fish. v. p. 240 (1864).

Hemiancistrus (part.) Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 43, and Occ. Pap. Cal. Ac.

i. 1890, p. 417.

This genus is distinguished from Ancistrus by the structure of the mouth, the

premaxillaries being much shorter than the dentaries and very firmly united, their

teeth forming an undivided series. Scutes of the nuchal region small and numerous.

D. 18. A. I 5. Vertebras 5-f-8-j-lG (in P. serratus).

R. Amazon ; Guiana.

In all the species the supraoccipital lacks a distinct ridge, the supraorbital edges

are slightly raised, and the interoperculum is armed with some strong spines. The

head, body, and fins are rough, covered with short spines ; each scute of the body has

a median series of 2-6 stronger spines, which increase in length to the last. The

lower surface of the head and the abdomen are naked. An adipose fin is constantly

present.
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Key to the Si)ecies.
m

I. Pectoral spine extending to base of ventral or a little beyond.

A. Breadth of head 1^—li times in its length- lower jaw with

10-15 teeth on each side 1. P. serratus C. & V.

B. Breadth of head 1\ times in its length; lower jaw with

6-8 teeth on each side.

Depth of body 4§ times in its length; head, body, and fins with

blackish spots 2. P. spinosvs Casteln.

Depth of body 5?-5-| times in its length; body and fins with small

-white spots 3. P.fordii Gthr.

II. Pectoral spine extending to posterior extremity of ventral . . 4. P. hystrix C. & V.

1. PsEUDACANTHICUS SEEEATUS.

Hypostomus serratus Cuv. & Val. Hist. Nat. Poiss. xv. p. 503 (1840).

Pseudacanthicus serratus Bleek. Nat. Verb. Holl. Maats. xx. 1864, Silures de Suriname, p. 13,

pi. i. fig. 2, and pi. iii. fig. 1.

Chtetostomus serratus Giinth. Cat. Fish. v. p. 241 (1864).

Hemiancistrus serratus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 188'J, p. 43.

Depth of body 4f-5 times in the total length, length of head 3-3-^ times. Breadth

of head 1^-1-g- times in its length, diameter of eye 7-9 times, interorbital width

2-|~2f times, length of snont If times. Lower jaw with 10-15 teeth on each side.

24-26 scutes in a longitudinal series. D. I 8 ; length of base of dorsal equal to its

distance from the caudal. A. I 5, extending, when laid back, f—f of the distance from

its base to the caudal. Pectoral spine extending to base of ventral or a little beyond.

Caudal slightly emarginate, the outer rays sometimes strongly produced. Caudal

peduncle If times as long as deep. Brown, with small white spots on body and fins.

Total length 360 mm.

Three specimens : Surinam.

2. Pseudacanthicus spinosus.

Hypostomus spinosus Casteln. Anim. Am. Sud, p. 45, pi. xxii. fig. 3 (1855).

Chtetostomus spinosus Giinth. Cat. Fish. v. p. 241 (1864).

Hemiancistrus spinosus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 43.

Depth of body 4f times in the total length, length of head 3 times. Breadth of

head 1^ times in its length, diameter of eye 8-10 times, interorbital width 2f—3y times,

length of snout lf-l| times. Lower jaw with 6 or 7 teeth on each side. 26 scutes

in a longitudinal series. D. 1 S ; length of base of dorsal less than its distance from

the caudal. A. I 5, extending, when laid back, f—§ of the distance from its base to the
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caudal. Pectoral spine extending to base of ventral. Caudal truncate or slightly

emarginate, the outer rays produced. Caudal peduncle l-f-2 times as long as deep.

Numerous round blackish spots on head, body, and fins.

Total length 320 mm.
Two specimens (including the type of the species): E. Amazon; Marajo Island.

3. PsEUDACANTHICUS FORDII.

Cluetostomus fordii Giintli. Proc. Zool. Soc. 1868, p. 231, pi. xxi.

Hemiancistrus fordii Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 43.

Depth of body 5f-of times in the total length, length of head 3 times. Breadth

of head 1-g- times in its length, diameter of eye 8 times, interorbital width

3^-3-g- times, length of snout If times. Lower jaw with G-8 teeth on each side.

1). I 8 ; length of base of dorsal equal to its distance from the caudal. A. I 5,

extending, when laid back, §—f of the distance from its base to the caudal. Pectoral

spine extending to base of ventral. Caudal slightly emarginate, the outer rays

produced. Caudal peduncle 2-2^ times as long as deep. Brown, with small white

spots on body and fins.

Total length 180 mm.

Four specimens : Surinam.

4. fPSEUDACANTHICUS HYSTRIX.

Rinelepis hystrix Cuv. & Val. Hist. Nat. Poiss. xv. p. 486 (1840).

Chcetostomus hystrix Capello, Jorn. Sci. Lisboa, ii. 1870, p. 64, pi. vii.

Hemiancistrus hystrix Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 43.

This species is apparently closely allied to P. fordii, but the differences seem too

great to be clue to changes during growth in the same species. The only specimen

known, from the Rio Negro, is 760 mm. in total length, and has been described and

figured by Capello. The most noticeable features are the small eye (diameter 15 times

in the length of head), the long pectoral spine, extending to the extremity of the

ventral, and the length of the base of the dorsal considerably less than its distance

from the adipose fin.

8. ACANTHICUS.

Acanthicus Spix, Gen. et Spec. Pise. Bras. p. 2 (1829) ; Giinth. Cat. Fish. v. p. 253 (1840)

;

Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 46, and Occ. Papers Cal. Ac. i. 1890,

p. 440.

Rinelepis (part.) Cuv. & Val. Hist. Nat. Poiss. xv. p. 479 (1840).

This genus differs from Ancistrus in the great development of the temporal plates,

which extend back far beyond the clavicles, so that the first two or three scutes of the
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lower lateral series are below the temporal plate and in contact with it superiorly. As

in the preceding genus, the head and body are rough and spinate and the scutes of the

nuchal region are small and numerous. The dorsal originates above the ventrals.

There is no adipose fin.

R. Amazon.

ACANTHICUS HYSTPJX.

Acanthicus hystrix Spiv, Gen. ct Spec. Pise. Bras. p. 3, pi. i. (1829) ; Schombuvgk, Fish. Brit.

Guiana, i. p. 131, pi. i. (1841) ; Gimth. Cat. Fish. v. p. 253 (1864), and Proc. Zool. Soc. 1868,

p. 233 ; Eigenm. & Eigenm. Proc. Cal. Ac. (ii) 2, 1889, p. 46, and Occ. Papers Cal. Ac. i.

1890, p. 440.

Rinelepis acanthicus Cuv. & Val. Hist. Nat. Poiss. xv. p. 487 (1840).

Depth of body 5-f times in the total length, length of head 2f times. Breadth of

head If times in its length, diameter of eye 16 times, interorbital width 3f times,

length of snout twice. Head nearly flat above; snout spiny; supraoccipital and

temporal plates with radiating spinate lines ; interoperculum armed with numerous

slender spines, the longest 5 times in the length of head. Scutes with strong spiny

keels, 25 in a longitudinal series ; nuchal scutes small and numerous. Lower surface

of head and abdomen completely covered with small granular scales. D. 1 7 ; length

of base of dorsal equal to ^ the distance from the caudal. A. I 5. Pectoral spine

extending to posterior -g- of ventral; caudal emarginate, the outer rays produced.

Caudal peduncle 4-f times as long as deep. Brownish ; fins with dark spots or bars.

Total length 450 mm.

One specimen : R. Amazon ; Guiana.

Subfamily II. Hipoptopomatixx

Vertebra below the dorsal fin with bifid neural spines ; none of the haemal spines

bifid
;
pharyngeals not toothed ; teeth in the jaws in a single series

; pseudobranchise

present ; upper part of the body enclosed in bony scutes, which form 5 longitudinal

series anteriorly on each side of the compressed, cylindrical, or moderately depressed

caudal peduncle, 3 posteriorly ; lower transverse part of clavicles and coracoids exposed,

appearing as two pairs of plates between the bases of the pectorals ; margin of snout

composed of more or less firm plates ; anterior rudimentary ray of ventral internal and

directed forwards.

Key to the Genera.

Temporal plates imperforate. Eyes placed very low 9. Hypoptopoma Gthr.

Temporal plates perforated like a sieve 10. Otocinclus Cope.
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9. Hypoptopoma.

Hypoptopoma Giinth. Proc. Zool. Soc. 1868, p. 234.

Oxyropsis Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 39, and Occ. Pap. Cal. Ac. i. 1890,

p. 387.

Body moderately elongate ; snout margined with recurved spines ; eyes placed very

low, equally visible from above and below ; interoperculum a plate on the lower surface

of the head ; temporal plate not perforate ; teeth slender, bifid. Dorsal above, or a

little behind, the ventrals, with I 7 rays, anal with I 5, pectoral with I 6, ventral

with I 5 ; caudal emarginate ; adipose fin, if present, represented by a feeble spine.

Vertebrae 5 + 6+ 15 (in H. guentheri) ; ribs absent.

Amazon and La Plata Systems.

• Key to the Species.

I. Pectoral spine extending to middle of ventral ; abdomen with 3 longitudinal series of

plates.

Depth of body 5^-5i times in its length ; caudal peduncle slightly

compressed, 3i times as long as deep 1. H. thoracatum Gthr.

Depth of body 7^ times in its length ; caudal peduncle depressed,

7 times as long as deep 2, H. carinatum Stdr.

II. Pectoral spine extending to posterior end of ventral or beyond ; abdomen with 2 series of

plates, separated anteriorly by a single median plate.

A. A transverse series of 4 plates in front of the clavicles.

1. Caudal peduncle 3jr times as long as deep
;
pectoral spine not extending to origin

of anal.

No adipose fin ; length of head nearly 3 times in the total length (in

a specimen of 65 mm.) 3. H. guentheri Blgr.

An adipose fin ; length of bead 2| times in the total length (in a

specimen of 78 mm.) 4. H.joberti Vaill.

2. Caudal peduncle 2i times as long as deep
;
pectoral spine

extending to origin of anal 5. H. steindachneri Blgr.

B. A single plate in front of the clavicles 6. H. i/vlare Cope.

1. Hypoptopoma thoracatum.

Hypoptopoma thoracatum Giinth. Proc. Zool. Soc. 1868, p. 234, fig. 2.

Hypoptopoma bilobatum Cope, Proc. Am. Phil. Soc. xi. 1870} p. 566, figs, on p. 567.

Depth of body 5^—5^ times in the total length, length of head ?>\ times. Diameter

of eye 5^-6 times in the length of head, interorbital width 1^-lf times. Occipital

region evenly convex, without distinct median ridge. Scutes spinulose, not carinate,

23-24 in a longitudinal series. Lower surface of head with a naked area in front of

vol. xvn.
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clavicles ; abdomen covered by 3 longitudinal series of plates. D. I 7 ; origin of dorsal

above that of ventrals, the length of its base equal to its distance from supraoccipital.

Adipose fin present. A. I 5. Pectoral spine extending to middle of ventral. Caudal

emarginate. Caudal peduncle slightly compressed, 3^ times as long as deep.

Olivaceous ; caudal with brownish spots or bars.

Total length 70 mm.

Two specimens: Upjjer Amazon.

2. Hypoptopoma carinatum.

Hyj>optopoma carinatum Steind. Denkschr. Ak. Wien, xli. 1879, p. 49, pi. iv. fig. 3.

Oxyropsis wrightiana Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 39, and Occ. Pap. Cal.

Ac. i. 1890, p. 387.

Depth of body 7-^ times in the total length, length of head 3^ times. Diameter of

eye 5^ times in the length of head, interorbital width 2-2^ times. Occipital region

evenly convex, without median ridge. Scutes spinulose, 25 in a longitudinal series,

those of the middle lateral series with a median keel. Lower surface of head with a

naked area in front of clavicles ; abdomen covered by 3 longitudinal series of plates.

D. I 7 ; origin of dorsal above that of ventrals, the length of its base a little more than

its distance from supraoccipital. No adipose fin. A. I 5. Pectoral spine extending

to middle of ventral. Caudal emarginate. Caudal peduncle depressed, broader than

deep, its depth about 7 times in its length. Olivaceous, lower lobe of caudal

blackish.

Total length 41 mm.

One specimen (type of Oxyropsis wriyhtiana) : Upper Amazon.

3. Hypoptopoma guentheri. (Plate XV. fig. 2.)

Hypoptopoma guentheri Bouleng. Proc. Zool. Soc. 1895, p. 526.

Depth of body 5i-5f times in the total length, length of head nearly 3 times.

Diameter of eye 5-6 times in the length of head, interorbital width If times.

Occipital region evenly convex, without median ridge. Scutes spinulose, not carinate,

22 in a longitudinal series. Lower surface of head with a transverse series of 4 small

plates in front of the clavicles ; abdomen covered by 2 longitudinal series of plates,

.

the third series represented by a single anterior median plate. D. I 7 ; origin of dorsal

above that of ventrals, the length of its base equal to its distance from the supra-

occipital. No adipose fin. A. I 5. Pectoral spine extending to posterior extremity

of ventral. Caudal emarginate. Caudal peduncle slightly compressed, 3^— 3-^- times as

long as deep. Dorsal and caudal with dark spots or bands.

Total length 65 mm.

Seven specimens from Descalvados, Matto Grosso, Paraguay System.
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4. Htpoptopoma joberti.

Hypoptopoma bilobatum (non Cope) Steind. Denkschr. Ak. Wien, xli. 1879, p. 45, pi. v. fig. 2.

Otocinclus joberti Vaill. Bull. Soc. Philorn. (7) iv. 1880, p. 147.

Length of head 2f times in the total length. Diameter of eye 5f times in the length

of head, interorbital width If times. 23-24 scutes in a longitudinal series ; adipose fin

present, feeble ; in other characters similar to the preceding species.

Total length 78 mm.
A single specimen : Upper Amazon ; R. Jurua.

After examination of the type of 0. joberti I am fairly certain of its specific identity

with the specimen figured by Steindachner as H. bilobatum,

5. fHtpoptopoma steindachneri.

Hypoptopoma thoracatum Steiad. Denkschr. Ak. Wien, xli. 1879, p. 47, pi. vi. fig. 1 ; Eigenm.

& Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 40, and Occ. Pap. Cal. Ac. i. 1890, p. 389.

Hypoptopoma steindachneri Bouleng. Proc. Zool. Soc. 1895, p. 527.

This species, as described and figured by Steindachner, seems to differ from the

preceding in the shorter body (depth 5 times in its length ; caudal peduncle 2-f times

as long as deep), longer pectoral spine (extending to the first anal ray), and in the

absence of spots on the fins.

The specimen figured, from the Rio Negro, is 78 mm. in total length.

6. fHypoptopoma gulare.

Hypoptopoma gulare Cope, Proc. Am. Phil. Soc. xvii. 1878, p. 679.

Very closely allied to the two preceding species, differing apparently in having a

single plate in front of the clavicles instead of a transverse series of 4. Dorsal brown

at the base, with some dark spots on its middle. Caudal brownish, with a light

margin.

Marahon, Upper Amazon.

TO. Otocinclus.

Otocinclus Cope, Proc. Ac. Philad. 1871, p. 283 ; Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889,

p. 41, and Occ. Pap. Cal. Ac. i. 1890, p. 392.

Hisonotus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 40, and Occ. Pap. Cal. Ac. i. 1890,

p. 390.

Parotocinclus Eigenm. & Eigenm. t. c. p. 41, and t. c. p. 392.

Microlejndogaster Eigenm. & Eigenm. t. c. p. 42, and t. c. p. 394.

This genus differs from the preceding in the structure of the temporal plate, which

is perforated like a sieve ; there is also an enlarged foramen at the posterior margin of

the temporal plate and another in the axil of the pectoral spine. Eyes placed rather

low or moderately high. Dorsal above or behind the ventrals, with I 7 rays, anal

2n2
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with I 5, pectoral with I 5-6, ventral with I 5. Adipose fin present or absent.

Caudal emarginate.

Rivers of S.E. Brazil ; Amazon and La Plata Systems.

The genera Hisonotus and Parotocinclus were established on the mistaken supposition

that the temporal plates were imperforate in 0, notatus and 0. maculicauda. Exami-

nation shows that these two species are true members of the genus Otocinclus with

regard to this character. 0. maculicauda is distinguished by possessing an adipose

fin, but this feature cannot be considered as of generic importance. Microlepidogaster

was established on account of the backward position of the dorsal fin and the numerous

ventral plates, but these characters are unimportant, and 0. nigricauda is intermediate

between the more typical species and 0. perforates with regard to the former.

Another species which proves on examination to belong to this genus is the Bhinelepis

lophophanes of Eigenmann.

Key to the Species.

I. Scutes not carinate.

A. Abdomen covered with 3 longitudinal series of plates.

a. Supraoccipital with median ridge, strongly elevated pos-

teriorly ; depth of body 4f times in the total length

;

24 scutes in a longitudinal series ; no adipose fin . . . 1. 0. affinis Stdr,

b. Supraoccipital without median ridge, not strongly elevated posteriorly ; depth of body

about 5 times in the total length ; snout less than \ the length of head ; no adipose

fin.

a. 21-22 scutes in a longitudinal series.

Diameter of eye nearly 4^ times in the length of head (in specimens

of 35 mm.) 2. 0. vittatus Rgn.

Diameter of eye about 3§ times in the length of head (in specimens

of 40 mm.) 3. 0. vestitus Cope.

/3. 25 scutes in a longitudinal series 4. O. jiexilis Cope.

c. Supraoccipital without median ridge, not elevated posteriorly ; depth of body 6-6i

times in the total length ; snout ^ the length of head.

An adipose fin 5. O. maculicauda Stdr.

No adipose fin 6. O. notatus Eigmn.

B. Abdomen covered with numerous small plates, irregularly arranged.

Origin of dorsal a little behind base of ventral, nearer to tip of snout

than to base of caudal 7.0. nigricauda Blgr.
4

Origin of dorsal considerably behind base of ventral, equidistant from

tip of snout and base of caudal 8. 0. perforatus Eigmn.

II. Scutes carinate 9-0. lophophanes Eigmn.
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1. OtOCINCLUS AFFINIS.

Otocinclus affinis Steind, Sitzb. Ak. Wien, lxxvi. pt. 1, 1877, p. 221, pi. ii. fig. 1 ; Eigenra. &
Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 41, and Occ. Pap. Cal. Ac. i. 1890, p. 392.

Depth of body 4f times in the total length, length of head 3 times. Diameter of

eye 4^ times in the length of head, interorbital width twice, length of snout 2\ times.

Supraoccipital with median ridge, ending posteriorly in an elevated triangular process.

Scutes spinulose, not carinate, 24 in a longitudinal series. Lower surface of head with

a naked area in front of the clavicles ; abdomen covered with 3 series of plates.

D. I 7 ; origin of dorsal above or slightly behind that of ventrals. A. I 5. Pectoral

spine extending a little beyond base of ventral. Caudal emarginate. Caudal peduncle

2-g- times as long as deep. Olivaceous ; a narrow dark stripe from eye to base of

caudal ; fins immaculate.

Total length 40 mm.

One specimen from Santa Cruz, South-eastern Brazil.

2. Otocinclus vittatus, sp. n. (Plate XV. fig. 3.)

Closely allied to 0. affinis. Depth of body 5 times in the total length. Supra-

occipital without median ridge, not strongly elevated posteriorly, the dorsal profile

rising evenly from snout to origin of dorsal. 21-22 scutes in a longitudinal series.

A dark stripe from snout through the eye to the end of the middle caudal rays ; caudal

also with some dark spots which may form 2 or 3 vertical bars. In other characters

similar to the preceding species.

Total length 35 mm.

Five specimens from Descalvados, Matto Grosso, Paraguay System, collected by

Dr. Ternetz, referred by Boulenger to 0. affinis in his account of the Ternetz

collection.

3. fOtocinclus vestitus.

Otocinclus vestitus Cope, Proc. Ac. Philad. 1871, p. 283, pi. iv. fig. 2.

Similar in most respects to 0. vittatus, from which it differs in the larger eye

(diameter about 3f times in the length of head in a specimen of 40 mm.). A narrow

dark stripe along the middle of the side in the posterior half of the body, expanding

into a large black spot on the middle caudal rays.

Ambyiacu Eiver, E. Ecuador.

4s. fOtocinclus flexilis.

Otocinclus flexilis Cope, Proc. Am. Phil. Soc. xxxiii. 1894, p. 97, pi. vii. fig. 13.

Otocinclus fimbriatus Cope, t. c. p. 98, pi. ix. fig. 16.

Very closely allied to the two preceding species. Diameter of eye 4^—5^ times in
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the length of head; 25 scutes in a longitudinal series. Light brown, with a series of

4-6 dark spots along the middle of the side, and a similar series above them. Fins

with dark spots or bars. Recorded up to 56 mm. in total length.

Bio Jacuhy, Rio Grande do Sul.

5. Otocinclus maculicauda.

Otocinclus maculicauda Steind. Sitzb. Ak. Wien, ixxvi. pt. 1, 1877, p. 222, pi. i. fig. 2.

Parotocinclus maculicauda Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 41, and Occ. Pap.

Cal. Ac. i. 1890, p. 392.

Depth of body about 6 times in the total length, length of head 3 times. Diameter

of eye 6^ times in the length of head, interorbital width 2f times, length of snout

twice. Occipital region evenly convex, without crests. Scutes spinulose, not carinate,

25 in a longitudinal series ; lower surface of head with a naked area in front of the

clavicles ; abdomen covered with 3 series of plates. D. I 7, origin of dorsal a little

behind that of ventrals. Adipose fin well developed. A. I 5. Pectoral spine

extending to middle of ventral. Caudal emarginate. Caudal peduncle 3 times as

lon<r as deep. Olivaceous ; caudal with a large blackish blotch on its basal half and a

small blackish spot at the tip of its lower lobe.

Total length 37 mm.

A single specimen from Santa Cruz, South-eastern Brazil.

6. Otocinclus notatus.

Hisonotus notatus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 40, and Occ. Pap. Cal. Ac. i.

1890, p. 391.

Depth of body 6—6^ times in the total length, length of head about 3 times.

Diameter of eye 7-7-j times in the length of head, interorbital width 2^ times, length

of snout twice. Occipital region evenly convex, without crests. Scutes spinulose,

not carinate, 25 in a longitudinal series ; lower surface of head with a naked area in

front of the clavicles ; abdomen covered with 3 series of plates. D. I 7, origin of

dorsal a little behind that of ventrals. No adipose fin. A. I 5. Pectoral spine

extending nearly to middle of ventral. Caudal emarginate. Caudal peduncle 3 times

as long as deep. Olivaceous ; caudal with a large median blackish blotch which

extends to the margin of the middle rays.

Total length 40 mm.

Four specimens from Santa Cruz, South-eastern Brazil.

7. Otocinclus nigricauda.

Otocinclus nigricauda Bouleng. Proc. Zool. Soc. 1891, p. 234, pi. xxv. fig. 3.

Hisonotus Icevior Cope, Proc. Am. Phil. Soc. xxxiii. 1894, p. 95, pi. vii. fig. 12.

Hisonotus leptochilus Cope, t. c. p. 96, pi. vii. fig. 11.
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Depth of body about 5^ times in the total length, length of head 3 times. Diameter

of eye about 6 times in the length of head, interorbital width 2^- times, length of snout

2\ times. Occipital region evenly convex, without crests. Scutes spinulose, not

carinate, 24-26 in a longitudinal series. Lower surface of head with a naked area in

front of the clavicles ; abdomen covered with numerous small plates, somewhat
irregularly arranged. D. I 7 ; origin of dorsal a little behind that of ventrals. No
adipose fin. A. I 5. Pectoral spine extending nearly to middle of ventral. Caudal

slightly emarginate. Caudal peduncle 8 times as long as deep. Olivaceous ; caudal

blackish, with a few white spots or lines which are most distinct on the outer rays

;

other fins with dark spots or cross-bars.

Total length 40 mm.
Ten specimens : Rio Grande do Sul.

8. fOTOCINCLUS PERFORATUS.

Microlepidogaster perforatus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 42, and Occ. Pap.

Cal. Ac. i. 1890, p. 394.

Closely allied to 0. nigricauda. Diameter of eye 8|- times in the length of head.

27 scutes in a longitudinal series. Origin of dorsal considerably behind that of

ventrals. Abdomen covered with numerous small plates. Colour not stated.

A single specimen, 32 mm. in length to base of caudal, has been recorded from the

E. Carandahy, Bio Grande do Sul.

9. Otocinclus lophophanes.

Rhinelepis lophophanes Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 42, and Occ. Pap. Ca).

Ac. i. 1890, p. 416.

Depth of body about 4 times in the total length, length of head 2|- times. Diameter

of eye 7 times in the length of head, interorbital width 2\ times, length of snout

3 times. Supraoccipital with a median and paired crests. Scutes spinulose, all

carinate, 21 in a longitudinal series. Lower surface of head with a naked area in

front of the clavicles ; abdomen naked, except for a few plates just behind the coracoid?

and an isolated plate between the ventrals. D. I 7, origin of dorsal above that of

ventrals. A. I 5. Pectoral spine extending nearly to posterior end of ventral. Caudal

peduncle about 3-g- times as long as deep. Olivaceous.

Total length 18 mm.
One specimen (type of the species) from Santa Cruz, South-eastern Brazil.

Subfamily III. Loricariin m.

Vertebra? below the dorsal fin with bifid neural spines, those above the anal fin with

bifid haemal spines ; lower and fourth upper pharyngeals toothed ; teeth in the jaws

in a single series
;
pseudobranchise present ; upper part of the body protected by bony



270 ME. C. TATE BEGAN ON THE

scutes, the caudal peduncle strongly depressed, with paired dorsal and ventral series of

scutes, and posteriorly, at least, with only a single lateral series of scutes ; lower part

of clavicle and coracoid not exposed ; no anterior rudimentary ray of ventral.

Key to the Genera.

I. Teeth in the jaws in small or moderate number, not setiform ; a more or less distinct

orbital notch.

Snout rounded or pointed, not, or not much, produced 11. Loricdria L.

Snout produced, with a long rostrum 12. Hemiodontichthys Blkr.

II. Teeth in the jaws numerous, setiform ; orbit circular, without distinct notch.

Dorsal opposite to the ventrals 13. Oxyloricaria Blkr.

Dorsal opposite to the anal 14. Farlowella Eigmn.

11- LoRICARIA.

Loricaria (part.) Linn. Syst. Nat. (ed. x.) p. 307 (1758) ; Cuv. & Val. Hist. Nat. Poiss. xv. p. 453

(1840); Kner, Denkschr. Ak. Wien, vi. 1853, p. 77; Giinth. Cat. Fish. v. p. 254 (1864);

Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 34, and Occ. Pap. Cal. Ac. i. 1890, p. 360.

Loricariichthys Bleek. Ned. Tijd. Dierk. i. 1863, p. 80.

Loricaria Bleek. 1. c.

Pseudoloricaria Bleek. 1. c.

Parahemiodon Bleek. 1. c.

Hemiloricaria Bleek. t. c. p. 81.

Pseudohemiodon Bleek. 1. c.

Rineloricaria Bleek. 1. c.

Body elongate ; head depressed, with pointed or rounded snout ; lower surface of

head in great part naked ; abdomen wholly or partly covered with large or small plates

or sometimes with very small granules or naked ; orbit with a more or less distinct

posterior notch ; teeth bifid, not setiform, in small or moderate number, sometimes

few and well developed, sometimes rudimentary and more numerous. Dorsal with

I 7 rays, originating above or a little behind the ventrals, anal with I 5, pectoral

with I 6, ventral with I 5. Caudal emarginate, one or both of the outer rays often

produced. Vertebra 5+ 5+ 23 (in L. typus) and 5+ 6+25 (in L. cataphracta) ; ribs

present, slender.

Eivers of S. America.

Insufficiently described species belonging to this genus are :

—

Loricaria brunnea Hancock, Zool. Journ. iv. p. 247 (1828) (allied to L. maculata

Bl.).

Loricaria platyura Mull. & Trosch. in Schomburgk, Reis. Brit. Guiana, iii. p. 631

(1848).

Hemiloricaria caracasensis Bleek. Ned. Tijd. Dierk. i. 1863, p. 81.

Loricaria bransfordi Gill, Proc. Ac. Philad. 1876, p. 338.
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Key to the Species.

I. Lips both well developed, papillose, with short marginal fringes ,- barbel not, or not much,

longer than diameter of eye; teeth in equal number in both upper and lower jaw, 6-10

on each side ; a more or less distinct enlarged anal plate or pair of plates. (Rhineloricaria

Blkr.)

A. Abdomen completely covered with plates to the level of the base of pectoral or beyond.

1. Supraoccipital with 1 or a pair of serrated keels ; lateral keels sharp, separate through-

out ; abdomen with 2 or 3 series of plates between the lateral series ; uppermost

caudal ray elongate.

31-32 scutes in a longitudinal series ; anal plate bordered anteriorly

by several 1. L. filamentosa Stdr.

29 scutes in a longitudinal series ; anal plate bordered anteriorly

by 3 2. L. nigricauda Rgn.

2. Supraoccipital with weak or obtuse keels or none ; lateral keels weak or obtuse,

usually completely united posteriorly.

a. Both outer rays of caudal produced (? L. phoxocephala) a blackish stripe on each

side of the snout running forward from the eye ; 28-30 scutes in a longitudinal

series ; abdomen with 3 or 4 series of plates between the lateral series ; breadth

of head lf-1^ times in its length.

Diameter of eye 6^ times in the length of head, interorbital width

3-3^ times (in a specimen of 100 mm.) ; snout rounded

anteriorly. Pectoral spine extending to anterior } of ventral. 3. L. parva Blgr.

Diameter of eye 7 times in the length of head, interorbital width

3J times (in a specimen of 140 mm.) ; snout pointed.

Pectoral spine extending to base of ventral or a little beyond. 4. L. phoxocephala Eigmn.

Diameter of eye 9 times in the length of head, interorbital width

3-3£ times (in a specimen of 130 mm.). Pectoral spine not

reaching base of ventral 5. L. lanceolata Gthr.

b. Uppermost ray of caudal very stout and strong, apparently not produced ; 28-30

scutes in a longitudinal series; abdomen with 3 or 4 series of plates between

the lateral series.

Breadth of head l|-lf times in its length, length of snout lf-2
times; pectoral spine extending to base of ventral . ... 6. L.jubata Blgr.

Breadth of head 1 J-lf times in its length, length of snout 2-2£

times
; pectoral spine extending §—f of the distance from its

origin to the ventral 7. L. uracantha Kner & Stdr.

c. Uppermost ray of caudal produced (? L. cadea and L. konopickyi) . 25-30 scutes in

a longitudinal series ; abdomen with 3 or 4 series of plates between the posterior

ones of the lateral series.

a. Scutes in front of dorsal not or very obscurely carinate.

Breadth of body at level of first anal ray about 5 times in the

distance from that point to the caudal ; first dorsal ray as

long as or a little longer than the head ; interorbital width

vol. xvii.—part. in. No. 11.

—

October, 1904. 2 o
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4 times in the length of head ; median abdominal plates

extending anteriorly to level of middle of gill-opening . . 8. L. magdalena Stdr.

Breadth of body at level of first anal ray 4* times in the distance

from that point to the caudal; first dorsal ray as long

as the head; interorbital width 4§ times in the length

of head ; median abdominal plates extending anteriorly to

posterior edge of coracoid 9. L. cadece Hensl.

Breadth of body at level of first anal ray nearly 6 times in the

distance from that point to the caudal ; first dorsal ray 1-1-

times the length of head 10. L. teffeana Stdr.

/3. Scutes in front of dorsal all distinctly carinate.

Breadth of head l-§—1J times in its length; abdominal plates in 3

or 4 series between the posterior plates of the lateral series,

in 5 or 6 between the middle ones, still more numerous

anteriorly 11. L. catamarcensis Berg.

Breadth of head 1| times in its length; abdominal plates in 3 series

between the lateral series for nearly their whole extent ; first

dorsal ray longer than the head, the length of which is 4|

times in the total length (in a specimen of 108 mm.) . . . 12. L. konopickyi Stdr.

Breadth of head 1J times in its length ; abdominal plates in 3

series between the lateral series for nearly their whole extent;

first dorsal ray shorter than the head, the length of which is

4|-4§ times in the total length (in specimens of 190 mm.) . 13. L. steindachneri Rgn.

Breadth of head 1^-1-1- times in its length; abdominal plates in

3 series between the last 4 of the lateral series, anteriorly

more numerous 14. L. lima Kner.

d. Abdominal plates in 5 or 6 series between the posterior plates of the lateral series,

anteriorly more numerous ; 29 scutes in a longitudinal series (? upper caudal ray

elougate)

.

Breadth of head 1^ times in its length ; anal plate bordered ante-

riorly by 3; pectoral spine extending to base of ventral . . 15. L. strigilata Hensl.

Breadth of head 1\ times in its length; anal plate bordered ante-

riorly by 5; pectoral spine extending to anterior |-of ventral. 16. L. microlepidogaster Rgn.

B. Abdomen naked anteriorly, covered by a group of

rather large plates in its posterior half 17. L. latirostris Blgr.

II. Upper lip narrow, with marginal fringes for its whole extent; lower lip broad or moderately

so, in great part covered with very small papilla?, posteriorly smooth, the margin entire

or slightly fringed; barbel not longer than diameter of eye; teeth in equal number in

both upper and lower jaw, 10-12 on each side; a more or less distinct enlarged anal

plate ; head without keels or ridges. (Pseudoloricaria Blkr.)

34-35 scutes in a longitudinal series ; anal plate bordered ante-

riorly by several .... 18. L. Imviuscula C. & V.

30 scutes in a longitudinal series ; anal plate bordered anteriorly

by 4 19. L. punctata Rgn.
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III. Upper lip very narrow, entire medianly, usually with short fringes laterally ; lower lip

smooth or in part covered with very small papilla?, which are sometimes enlarged

posteriorly, its margin entire or slightly fringed ; barbel not, or not much longer than

diameter of eye; teeth very small or rudimentary, more numerous in the lower jaw

than in the upper; an anal plate, bordered anteriorly by 2 or 3; head without, or with

weak keels. (Loricariichthys Blkr.)

A. 30-32 scutes in a longitudinal series (18-22 + 9-14).

a. Breadth of head 1^-1-^ times in its length.

Length of snout twice in that of the head, interorbital width

4-4^ times 20. L. maculata Bi.

Length of snout 2j-2J times in that of the head, interorbital

width 3-J—3g- times 21. L. typus Blkr.

b. Breadth of head If times in its length, length of

snout 2i times, interorbital width 5^ times; 12-15

teeth in the upper jaw, 18-25 in the lower . . .22. L. acuta C. & V.

c. Breadth of head 1^ times in its length, length of snout l|-2 times; 3-8 teeth in the

upper jaw, 5-12 in the lower.

Interorbital width ol times in the length of head ; 30 scutes in a

longitudinal series (18 + 12); all the scutes in front of the

dorsal carinate 23. L. nudirostris Kner.

Interorbital width 4^-5 times in the length of head ; 30 scutes in

a longitudinal series (18-21 + 9-12); scutes not carinate

except for the lateral keels 24. L. labialis Blgr.

Interorbital width 4 times in the length of head ; 32 scutes in a

longitudinal series (22 + 10) ; scutes not carinate except for

the lateral keels 25. L. spixii Stdr.

B. 34-36 scutes in a longitudinal series (29-34+ 2-5) . . 26. L. anus C. & V.

IV. Lips both well developed, covered with filiform or tentacle-like papilla?, which are some-

times very small ; marginal fringes long; barbel long or rather long, usually extending to

the inner angle of gill-opening or beyond ; no distinct enlarged anal plate. (Loricaria.)

A. Snout pointed.

a. Teeth few, strong, in equal number in both jaws ; abdomen naked or nearly so, except

for the lateral series of plates.

Supraoccipital with a strong serrated keel; abdomen with a lateral

series of 8 plates on each side 27. L. evans-ii Blgr.

Supraoccipital with an obtuse median ridge ; abdomen with a

lateral series of 4 plates on each side 28. L. nudiventris C. & V.

b. Teeth moderately strong, about 12 on each side in

both jaws ; supraoccipital with a pair of serrated

keels ; abdomen with 4 or 5 irregular series of plates

between the lateral series 29. L. macrops Rgn.

2o 2



274 ME. C. TATE REGAN ON THE

c. Teeth in the upper jaw stronger and fewer than in the lower, 3 or 4 in the upper, 6-8

in the lower on each side.

a. Abdomen covered by 3-5 series of plates between the lateral series.

Head 1^- times as long as broad, its lower surface entirely naked . 30. L. cataphracla L.

Head \\ times as long as broad, its lower surface entirely naked . 31. L. carinata Casteln.

Head 14 times as long as broad, its lower surface with a patch

of small granular plates on each side in front of the gill-

opening 32. L. simillima Rgn.

/3. Abdomen with or without very small granular plates, sometimes wholly or partially

naked.

33-34 scutes in a longitudinal series ;
pectoral spine extending

beyond middle of ventral (in the adult) ; breadth of body at

level of first anal ray nearly 4 times in the distance from that

point to the caudal 33. L. apeltogaster Blgr.

33-34 scutes in a longitudinal series ; pectoral spine extending to

anterior £ of ventral (in the adult) ; breadth of body at level

of first anal ray 3i times in the distance from that point to

the caudal 34. L. macrodon Kner.

36-37 scutes in a longitudinal series 35. L. vetula C. & V.

B. Snout obtuse.

a. Abdomen naked except for the lateral series of plates

and a median strip of rather small plates ; 30-32

scutes in a longitudinal series 36. L. variegata Stdr.

b. Abdomen entirely covered with plates.

Head If times as long as broad ; abdomen covered with small

plates 37. L. macromystax Gthr.

Head a little longer than broad; abdomen covered with small

plates ; a lateral series of 8-10 plates between pectoral and

ventral ; lower surface of head with a group of small plates

in front of each gill-opening 38. L. lamina Gthr.

Head as broad as long ; abdomen covered with small plates ; a

lateral series of 6-7 plates between pectoral and ventral

;

no group of plates in front of the gill-opening 39. L. laticeps Rgn.

Head as broad as long; abdomen covered by a few large plates,

in 1 series between the lateral series, which consist of 4 plates

on each side 40. L. platycephala Kuer.

1. LORICARIA FILAMENTOSA.

Loricaria jilamentosa Steind. Denkschr. Ak. Wien, xxxix. 1878, p. 45, pi. ix., and xlii. 1880, p. 65.

Length of head 5-5J times in the total length. Breadth of head I3—1^ times in its

length, diameter of eye 6-7 times, interorbital width 4-5 times, length of snout twice.

Sides of the head, in the male, swollen, armed with short spiny bristles. Supraorbital

edges moderately raised ; orbital notch equal to about § the diameter of eye ; supra-

occipital with one or a pair of serrated keels ; lips papillose, with short marginal
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fringes ; lower lip of moderate breadth, emarginate posteriorly ; free portion of barbel

not longer than diameter of eye ; teeth well developed, 8 on each side in the upper

jaw, 10 in the lower. 31-32 scutes in a longitudinal series, 18-19+13-14, all in front

of the dorsal carinate, the lateral keels strong and separate throughout ; a third weaker

keel on the anterior 10-11 scutes above the upper lateral keel, which forms a distinct

series free from the series below them. Lower surface of head naked ; abdomen with

2 or 3 irregular series of plates between the lateral series, the anterior plates smaller,

extending to the level of the outer angle of the gill-openings, the posterior plates

somewhat smaller, except a moderately large anal plate or pair of plates, which is

bordered anteriorly by several. First dorsal ray 1-g—If times the length of head

;

pectoral spine extending a little beyond base of ventral ; ventral spine more or less

produced, the soft portion of the fin rounded, the first and second branched rays the

longest ; upper ray of caudal very elongate. Breadth of body at level of first anal ray

5-^-5^ times in the distance from that point to the caudal. All the fins with dark

spots, the posterior half of each interradial membrane of the dorsal dusky, the caudal

blackish at the base and at its posterior margin.

Total length 250 mm.

Three specimens : K. Magdalena.

2. Loeicakia nigricauda, sp. n. (Plate XVI. fig. 2.)

Length of head 4§ times in the total length. Breadth of head If times in its length ;

diameter of eye about 6 times in the length of head, interorbital width 3£-4 times,

length of snout 2^ times. Snout triangular, pointed ; supraorbital edges raised ; supra-

occipital with a pair of serrated keels ; orbit with a moderate notch ; lips papillose,

with short marginal fringes ; free portion of barbel somewhat longer than diameter of

eye ; teeth well developed, 6 or 7 on each side in both jaws. 29 scutes in a longi-

tudinal series, 16-17+12-13, the lateral keels sharp, separate throughout, all the scutes

in front of the dorsal carinate. Lower surface of head naked ; abdomen with 3 series

of plates between the lateral series ; anterior plates smaller, extending to the level of

the middle of the gill-openings ; an anal plate, bordered anteriorly by 3, these 3 again

by 5. First dorsal ray as long as the head ; pectoral spine extending slightly beyond

base of ventral ; ventral rays increasing in length from the innermost outwards, the

spine not produced ; upper caudal ray produced. Breadth of body at level of first anal

ray 6-65 times in the distance from that point to the caudal. Back with 5 dark cross-

bands, the first passing through the base of dorsal ; head and anterior part of body

with some small blackish spots ; upper third of dorsal, posterior parts of pectoral and

ventral, and tip of anal blackish ; caudal uniformly blackish except the two simple

outer rays.

Total length 65 mm.

Four specimens from Porto Real, Province Rio Janeiro.
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3. LOFJCAEIA PAEVA.

Lorrcaria parva Bouleng. Proc. Zool. Soc. 1895, p. 527, and Trans. Zool. Soc. xiv. 1896, pi. viii.

fig. 1.

Length of head about 5 times in the total length. Breadth of head nearly 1J times

in its length, diameter of eye about 6J times, interorbital width 3—3^ times, length of

snout twice. Snout rounded anteriorly. Supraorbital edges slightly raised, head other-

wise evenly convex, without keels or ridges ; orbit with a broad rounded notch ; lips

papillose, with short marginal fringes, the lower of moderate width, slightly emarginate
;

free portion of barbel a little longer than the diameter of eye ; teeth well developed,

about 8 on each side in both jaws. 28-29 scutes in a longitudinal series, 13-15
-f-

13-16, the lateral keels united posteriorly, the scutes in front of the dorsal not, or very

indistinctly, carinate. Lower surface of head naked ; abdomen with 3 series of plates

between the lateral series, anteriorly some smaller plates to the level of the inner

angle of the gill-openings ; an anal plate bordered anteriorly by 3, these 3 again by 5.

First dorsal ray 1-j—If times the length of head ; pectoral spine extending to anterior

| of ventral ; ventral rays increasing in length from the innermost outwards ; outer

(spinous) rays of pectoral and ventral and anterior ray of dorsal usually more or less

produced : outer caudal rays elongate. Breadth of body at level of first anal ray 4f-5
times in the distance from that point to the caudal. Back with 6 dark cross-bands ; a

black stripe on each side of the snout running forward from the eye ; all the fins with

dark spots on the rays ; dark spots on membrane at base of dorsal, pectorals, ventrals,

and caudal ; caudal with a more or less distinct blackish marginal or intramargiual

band.

Total length 100 mm.

Eight specimens : Descalvados, Matto Grosso, Paraguay System.

4. LORICAKIA PHOXOCEPHALA.

Loricaria phoxocephala Eigenrn. & Eigeran. Proc. Cal. Ac. (2) ii. 1889, p. 37, and Occ. Pap. Cal.

Ac. i. 1890, p. 373.

Length of head 4f-5 times in the total length. Breadth ofhead lf-l| (young) times

in its length, diameter of eye 6-7 times, interorbital width 3f times, length of snout

Xf-2 times. Snout triangular, pointed ; supraorbital edges not or slightly raised ; supra-

occipital with a pair of very indistinct keels ; head otherwise evenly convex, without

keels or ridges. Orbit with a broad rounded notch ; lips papillose, with short marginal

fringes, the lower of moderate width ; free portion of barbel a little longer than the

diameter of eye ; teeth well developed, 9 or 10 on each side in both jaws. 29 scutes

in a longitudinal series, 14+15, the lateral keels weak, united posteriorly, all the scutes

in front of the dorsal weakly carinate. Lower surface of head naked ; abdomen with

3 series of plates between the lateral series ; anteriorly some smaller plates to the level
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of the inner angle of the gill-opening ; an anal plate, bordered anteriorly by 3, these 3

again by 5. First dorsal ray 1-ly times the length of head
; pectoral spine extending

to base of ventral (young) or a little beyond ; ventral rays increasing in length from

the innermost outwards, or the two outer branched rays subequal ; outer (spinous) rays

of pectoral and ventral and anterior ray of dorsal not produced ; outer caudal rays

rather stout at the base, probably elongate. Breadth of body at level of first anal ray

i\ times in the distance from that point to the caudal. Back with 5 dark cross-bands,

the first through the base of the dorsal ; head and anterior part of body with small

blackish spots ; a black stripe on each side of the snout running forward from the eye

;

all the fins with dark spots on the rays ; caudal dark at the base and with a dark

intramarginal band.

The above description is based on one of the types of the species, 140 mm. in total

length, from Coary, Middle Amazon, and on a specimen of 80 mm. from Posadas,

H. Parana, Paraguay System.

5. LORICAKIA LANCEOLATA.

Loricaria lanceolata Giinth. Proc. Zool. Soc. 1868, p. 235, fig. 3; Bouleng. lb. 1887, p. 277.

Length of head about 4-f times in the total length. Breadth of head 1\ times in its

length, diameter of eye 7J-9 times, interorbital width 3-3^- times, length of snout

twice. Males armed with bristles on the sides of the head, on the occipital region and

nuchal scutes, and on the pectoral spine. Head without ridges, except a weak pair on

the supraoccipital ; orbital notch well developed, triangular ; lips papillose, with shor:.

marginal fringes, the lower moderately broad, rounded or slightly emarginate ; free

portion of barbel nearly equal to diameter of eye ; teeth well developed, 7-8 on each

side in both jaws. 29-30 scutes in a longitudinal series, 15-16+ 14-1 5, the lateral

keels weak, obtuse, united posteriorly ; scutes in front of the dorsal not, or very weakly,

carinate. Lower surface of head naked ; abdomen with 3-4 series of plates between

the lateral series, anterior plates much smaller, extending to the level of the middle of

gill-openings; an anal plate bordered anteriorly by 3, these 3 again by 5. Pirst dorsal

ray as long as the head
;
pectoral spine not reaching base of ventral ; first or first and

second branched rays of ventral the longest ; outer rays of caudal produced. Breadth

of body at level of first anal ray,4-g—5 times in the distance from that point to the

caudal. Back with obscure cross-bands ; a dark stripe on each side of the snout

running forward from the eye. Dorsal blackish, with a light area at its base and on

the upper part of the posterior half of the fin
; pectorals, ventrals, and anal blackish,

with their basal part light; caudal dark at the base and in its outer half.

Total length 130 mm.
Three specimens : Xeberos and Canelos, Upper Amazon.
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6. Loricaria jubata. (Plate XV. fig. 5.)

Loricaria jubata Bouleng. Ann. Mag. Nat. Hist. (7) ix. 1902, p. 70.

Length of head 4§-4f times in the total length. Breadth of head 1^-lf times in

its length, diameter of eye 7-§—8 times, interorbital width i\ times, length of snout

l-f-2 times. Males with bristles at the sides of the head, on the occipital region and

nuchal scutes, and on the pectoral spine. Supraorbital edges scarcely raised ; orbit

with a large triangular notch ; supraoccipital with a pair of divergent ridges ; lips

papillose, the lower with short marginal fringes, moderately broad, rounded, or slightly

emarginate ; free portion of barbel less than diameter of eye ; teeth well developed, 7 or

8 on each side in both jaws. 29-30 scutes in a longitudinal series, 15-17+ 13-14, the

lateral keels weak, obtuse, obsolete anteriorly, completely united posteriorly ; a third

very indistinct keel above the anterior part of the upper lateral keel on about 8 scutes

which form a distinct series ; nuchal scutes bicarinate. Lower surface of head naked ;

abdomen with 3 or 4 series of plates between the lateral series, the anterior plates

smaller, extending to the level of the outer angle of the gill-openings ; an anal plate

bordered anteriorly by 3, these 3 again by 5. First dorsal ray a little shorter than the

head
;
pectoral spine extending to base of ventral ; first branched ray of ventral the

longest ; upper caudal ray strong, stout, spinous. Breadth of body at level of first anal

ray i\ times in the distance from that point to the caudal. Back with 4 dark cross-

bands ; all the fins with blackish spots on the rays.

Total length 190 mm.

Four specimens: N.W. Ecuador.

7. Loricaria uracantha.

Loricaria uracantha Kner & Steind. Abh. Bayr. Ak. x. 1866, p. 56, pi. vi. fig. 3 ; Giinth. Trans.

Zool. Soc. vi. 1866, pp. 393, 478.

Allied to the preceding species, which it resembles in the position of the bristles with

which the male is armed, and in the strong, stout upper caudal ray. Breadth of head

1^-lf times in its length, length of snout 2-2^ times, diameter of eye 6-7 times,

interorbital width 4 times. 28 scutes in a longitudinal series, 14-16+ 12-14 ; lateral

keels obtuse ; usually a trace of a third keel above the anterior part of the lateral keel

on 1 or 2 scutes besides the 3 anterior to the dorsal, which are distinctly carinate.

First dorsal ray f—f the length of head
;
pectoral spine extending -§~f of the distance

from its origin to the ventral. Breadth of body at level of first anal ray 3^-4 times in

the distance from that point to the caudal. In other characters similar to L. jubata.

Total length 180 mm.

Five specimens (dried) : Panama.
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8. fLoRICARIA MAGDALENE.

Loricaria magdalence Steind. Denkschr. Ak. Wien, xxxix. 1878, p. 74, and ib. xli. 1879, pi. vii.

figs. 2 & 3.

Length of head 5 times in the total length. Breadth of head \\-1J times in its

length, diameter of eye 6-7 times, interorbital width 4 times, length of snout 2\ times.

Males armed with bristles on the sides of the head, the supraoccipital, nuchal scutes,

and pectoral spine ; snout triangular, with rounded apex ; supraoccipital with a pair of

very weak keels; orbit with a large notch ; lips papillose, with short marginal fringes
;

free portion of barbel a little longer than diameter of eye ; about 8 teeth on each side

in both jaws. 30 scutes in a longitudinal series (154-15); nuchal scutes obscurely

bicarinate ; lateral keels weak, united posteriorly ; scutes otherwise not carinate.

Abdomen with 3 series of plates between the lateral series for nearly their whole

extent ; anterior plates smaller, extending to the level of the middle of the gill-

opening ; anal plate bordered anteriorly by 3, these 3 again by 5. First dorsal ray as

long as or a little longer than the head
;
pectoral spine extending to base of ventral or

a little beyond ; first and second branched rays of ventral the longest ; upper caudal

ray elongate. Breadth of body at level of first anal ray nearly 5 times in the distance

from that point to the caudal. All the fins with dark spots on the rays ; caudal dark

at the base and in its posterior half.

The typical examples measure up to 150 mm. in total length.

R. Magdalena.

9. Loricaria cade.e.

Loricaria cadece Hensel, Arch. Nat. 1868, i. p. 369 ; Cope, Proc. Am. Phil. Soc. xxxiii. 1894,

p. 94, fig. 15.

Length of head 4f times in the total length. Breadth of head \\ times in its length,

diameter of eye nearly 7 times, interorbital width 4f times, length of snout 2^ times.

Snout triangular, pointed ; supraorbital edges slightly raised ; supraoccipital with a pair

of weak keels ; orbit with a large notch. Lips papillose, with short marginal fringes,

the lower rounded, of moderate width ; free portion of barbel not longer than the

diameter of eye; teeth well developed, 6-8 on each side in both jaws. 29 scutes in a

longitudinal series, 17+ 12, the lateral keels weak, united posteriorly; all the scutes in

front of the dorsal very obscurely carinate. Lower surface, of head naked ; abdomen

with 3 series of plates between the lateral series for nearly their whole extent, a few

smaller plates anteriorly, extending medianly to the posterior edge of the coracoids,

laterally nearly to the inner angle of the gill-opening ; an anal plate, bordered anteriorly

by 3, these 3 again by 5. First dorsal ray as long as the head
; pectoral spine extending

to base of ventral ; ventrals with the 2 or 3 outer branched rays the longest ; (caudal !j.

Breadth of body at level of first anal ray 4f times in the distance from that point to

vol. xvii.—part hi. No. 12.
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the caudal. Back with 5 obscure dark cross-bands, the first through the base of the

dorsal ; head and anterior part of body with small blackish spots ; all the fins with dark

spots on the rays ; caudal blackish at the base and in its posterior half.

Total length 95 mm.

One specimen : R. Cadea ; Rio Grande do Sul.

10. LORICARIA TEFFEAXA.

Loricaria teffeana Steind. Deukschr. Ak. Wien, xli. 1879, p. 44, pi. vi. fig. 2; Eigenm. & Eigenm.

Proc. Cal. Ac. (2) ii. 1889, p. 39, and Occ. Pap. Cal. Ac. i. 1890, p. 379.

Length of head 5f times in the total length. Breadth of head 1-j times in its

length, diameter of eye 6^ times, interorbital width 4-f times, length of snout 2^- times.

Snout triangular, pointed; supraorbital edges slightly raised; supraoccipital with or

without a pair of indistinct keels ; head otherwise evenly convex, without keels or

ridges. Orbit with a large notch ; lips papillose, with short marginal fringes ; free

portion of barbel nearly equal to the diameter of eye ; teeth well developed, 8-10 on

each side in both jaws. 30-31 scutes in a longitudinal series, 14-15+ 15-16, the

lateral keels weak, united posteriorly ; scutes in front of the dorsal with very weak

keels. Lower surface of head naked ; abdomen with 3 series of plates between the

lateral series ; anteriorly some smaller plates extending forward to the level of the inner

angle of the gill-opening ; an anal plate, bordered anteriorly by 3, these 3 again by 5.

First dorsal ray 1-^ times the length of head
;
pectoral spine extending to anterior -§- of

ventral ; ventral rays increasing in length from the innermost outwards ; outer (spinous)

rays of pectoral and ventral and anterior ray of dorsal a little produced ; upper caudal

ray elongate. Breadth of body at level of first anal ray nearly 6 times in the distance

from that point to the caudal. Back with 6 dark cross-bands, the first through the base

of the dorsal ; dorsal with dark spots on the rays ; caudal blackish at the base and in

its posterior half.

Total length 135 mm.
One specimen : R. Amazon.

11. Loricaria catamarcensis.

Loricaria catamarcensis Berg, An. Mus. Buenos Aires, iv. 1895, p. 137.

Length of head 4|—4f times in the total length. Breadth of head lf-1^ times in

its length, diameter of eye 6-7 times, interorbital width about 4 times, length of snout

2-2^ times. Supraorbital edges slightly raised ; orbit with a well-developed triangular

notch ; supraoccipital with a pair of well-separated obtuse keels ; lips papillose, with

short marginal fringes ; lower lip of moderate breadth, rounded ; free portion of barbel

not longer than diameter of eye
; jaws with about 8 teeth on each side. 28-29 scutes

in a longitudinal series, 15-16 + 12-13
3
all the scutes in front of the dorsal carinate, the
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lateral keels obtuse, united posteriorly. Lower surface of head naked. Abdomen with

3-4 series of plates between the posterior plates of the lateral series, 5 or 6 series

between the middle ones, the anterior plates still smaller, extending to the level of the

inner angle of the gill-opening; an anal plate, bordered anteriorly by 3, these 3 again

by 5. First dorsal ray nearly as long as the head
; pectoral spine extending a little

beyond origin of ventral ; ventral spine not produced, the first branched ray the longest

;

upper ray of caudal produced. Breadth of body at level of first anal ray about 5 times

in the distance from that point to the caudal. Body with 5 dark cross-bands, the first

passing through the base of dorsal ; all the fins with dark spots on the rays.

Total length 80 mm.
Four specimens : Bolivia ; Argentina.

12. LORICARIA KONOPICKYI.

Loricaria konopickiji Steind. Denkschr. Ak. Wien, xli. 1879, p. 45, pi. vi. fig. 3, and pi. vii. fig. 1.

Length of head about 4f times in the total length. Breadth of head If times in its

length, diameter of eye 6|- times, interorbital width 4 times, length of snout 2\ times.

Supraorbital edges slightly raised ; supraoccipital with a pair of obtuse keels ; orbit

with a large notch ; lips papillose, with short marginal fringes, the lower of moderate

breadth, rounded ; barbel slightly longer than the diameter of eye ; teeth well developed,

9-10 on each side in both jaws. 29 scutes in a longitudinal series (15+ 14), the lateral

keels obtuse, completely united posteriorly ; all the scutes in front of the dorsal carinate.

Lower surface of head naked ; abdomen with 3 series of plates between the lateral

series, the anterior plates scarcely smaller, extending to the level of the middle of the

gill-opening; an anal plate, bordered anteriorly by 3, these 3 again by 5. First dorsal

ray 1+ times the length of head
;
pectoral spine extending to anterior \ of ventral

;

caudal emarginate ("? the uppermost ray elongate). Breadth of body at level of first

anal ray 4^-4f times in the distance from that point to the caudal. Back with 5 or 6

dark cross-bands, the first through the base of the dorsal ; head and anterior part of

body with small blackish spots ; all the fins with dark spots on the rays ; caudal dark

at the base and with a dark intramarginal band.

The type, from the Middle Amazon, is about 108 mm. in total length. I have

received an example of nearly the same size from Rio Janeiro, through the Geneva

Museum.

13. fLoRICARIA STEINDACHNERI, Sp. n.

Loricaria lima (non Kner) Steind. Denkschr. Ak. Wien, xliv, 1881, p. 6, pi. i.

Length of head 4f-4f times in the total length. Breadth of head about 1^ times in

its length, diameter of eye about 6^ times, interorbital width 4^ times, length of snout

2i>2
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twice. Sides of the head, in the male, armed with bristles ; snout pointed ; supra-

orbital edges moderately raised ; supraoccipital with a pair of obtuse divergent ridges

;

orbital notch well developed, triangular ; lips papillose, with short marginal fringes
;

lower lip rounded ; free portion of barbel nearly equal to the diameter of eye ;
6-8

teeth on each side in both jaws. 25-[?28] scutes in a longitudinal series (in the

specimen figured 25, 14+ 11), all in front of the dorsal distinctly carinate, the lateral

keels obtuse and united posteriorly. Lower surface of head naked ; abdomen with 3

series of plates between the lateral series for nearly their whole extent ; the anterior

plates smaller, extending to the level of the middle of the gill-opening ; anal plate

bordered anteriorly by 3, these 3 again by 5. First dorsal ray about f the length of

head ; pectoral spine extending to base of ventral ; ventral spine not produced, the

soft part of the fin rounded, the third branched ray the longest ; upper caudal ray

elongate. Breadth of body at level of first anal ray about 4-jj times in the distance from

that point to the caudal. A series of blackish dots on the anterior pores of the lateral

line ; all the fins with dark spots on the rays.

The examples described by Steindachner measure up to 190 mm. in total length.

Eastern Brazil, from the R. Preto to the R, Parahyba.

14. LORICARIA LIMA.

Loricaria lima Kner, Denkschr. Ak. Wien, vi. 1854, p. 89, pi. vi. fig. 1 ; Giintk. Cat. Fish. v.

p. 260 (1864); Hensel, Arch. Nat. 1868, i. p. 366; Liitk. Vid. Selsk. 1875, p. 138; Eigenm,

& Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 35, and Occ. Pap. Cal. Ac. i. 1890, p. 368 (part.).

Length of head about 4-^ times in the total length. Breadth of head about 1-f times

in its length, diameter of eye 7 times, interorbital width 4-g- times, length of snout

2j times. Upper surface of head, lips, teeth, &c. as in the preceding species. 29 scutes

in a longitudinal series, 15+ 14, all in front of the dorsal rather weakly carinate, the

lateral keels obtuse and united posteriorly. Lower surface of head naked ; abdomen

with 3 series of plates between the posterior 4 plates of the lateral series ; the anterior

plates smaller and more numerous, extending to the level of the middle of the gill-

opening ; anal plate bordered anteriorly by 3, these 3 again by 5. First dorsal ray as

long as the head ;
pectoral spine extending to base of ventral ; ventral spine scarcely

produced, the fin rounded, the second branched ray the longest ; upper caudal ray

elongate. Breadth of body at level of first anal ray 4 times in the distance from that

point to the caudal. Body with 4 dark cross-bands ; a series of blackish dots on the

anterior pores of the lateral line ; all the fins with dark spots on the rays ; upper part

of dorsal, base and posterior margin of caudal blackish.

Total length 112 mm.

One specimen : Eastern Brazil.
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15. LORICARIA STKIG1LATA.

Loricaria strigilata Hensel, Arch. Nat. 1868, i. p. 368.

Closely allied to L. lima, but with larger eye and more numerous abdominal plates.

Length of head 4^ times in the total length. Breadth of head 1^ times in its length,

diameter of eye 5-f times, interorbital width 5 times, length of snout 2^ times.

29 scutes in a longitudinal series, 17+ 12. Abdomen with 5 series of plates between

the posterior plates of the lateral series ; anterior plates smaller and more numerous
;

anal plate bordered anteriorly by 3, these 3 again by more than 5. Breadth of body at

level of first anal ray A.\ times in the distance from that point to the caudal. In other

characters similar to L. lima.

Total length 105 mm.
One specimen : Bio Grande do Sul.

16. Loricaria microlepidogaster, sp. n. (Plate XV. fig. 4.)

Length of head 4 times in the total length. Breadth of head 1| times in its length,

diameter of eye 6^ times, interorbital width 4f times, length of snout twice. Snout

rounded. Head, lips, teeth, &c. as in the preceding species. 29 scutes in a

longitudinal series, 18+ 11, all in front of the dorsal weakly carinate, the lateral keels

weak, united posteriorly. Lower surface of head naked ; abdomen with numerous

plates, in 5 or 6 series between the posterior plates of the lateral series, anteriorly much
smaller ; anal plate bordered anteriorly by 5. First dorsal ray

-f the length of head

;

pectoral spine extending to anterior \ of ventral ; ventral rays increasing in length

from the innermost outwards ; (? upper caudal ray elongate). Breadth of body at level

of first anal ray 4-^ times in the distance from that point to the caudal. Body with 5

or 6 dark cross-bands ; fin-rays with blackish spots ; caudal blackish at its base and in

its posterior half.

Total length 95 mm.

One specimen, from the Rio Grande do Sul, collected by Dr. von Ihering.

17. Loricaria latirostris. (Plate XVI. fig. 1.)

Loricaria latirostris Bouleng. Ann. Mag. Nat. Hist. (7) v. 1899, p. 165.

Loricaria paulina Bouleng. t. c. p. 166.

Length of head 3f—4 times in the total length. Head about 1-J times as long as

broad and twice as long as deep. Diameter of eye 8-10 times in the length of head,

interorbital width 5 times, length of snout twice. Sides of the head, in the male,

swollen, armed with strongly developed bristles. Supraorbital edges slightly raised
;

orbital notch equal to about f the diameter of eye ; occipital plate with a pair of weak

divergent keels; lips papillose, with short marginal fringes; lower lip of moderate
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breadth, rounded ; free portion of barbel not greater than diameter of eye ; teeth well

developed, 6-8 on each side in both upper and lower jaws. 29-30 scutes in a longi-

tudinal series, 17-18+11-12, all in front of the dorsal very weakly carinate, the lateral

keels weak, obtuse, and united posteriorly ; a third very indistinct keel on the anterior

9-11 scutes above the upper lateral keel, which form a distinct series free from the

series below them. Lower surface of head and anterior portion of abdomen naked

;

abdomen with a series of plates on each side, and with a group of moderately large

plates posteriorly, extending forward to about halfway between pectorals and ventrals
;

anal plate bordered by 3 or 4. First dorsal ray f-f the length of head
;
pectoral spine

extending to base of ventral ; ventrals rounded, the spine not produced, the second and

third soft rays the longest ; caudal emarginate, the outer rays not produced. Breadth

of body at base of first anal ray 3-Jr—3^- times in the distance from that point to

the caudal. Back with four dark cross-bands, the first through the base of the

dorsal fin ; all the fins with daidc spots ; dorsal and caudal with a more or less distinct

dark intramarginal band and narrow light edge.

Total length 270 mm.
Four specimens : River Mogy-guassu, about 250 miles inland of Santos.

This species is remarkable for the difference between the two sexes. The males have

a broader and more rounded snout and a long broad patch of bristles on each side of

the head ; in addition, the whole upper surface of the body and of the pectoral fins is

roughly covered with short spines, so that the keels on the anterior scutes are still less

evident than in the smooth-bodied female. In the original description Boulenger stated

that L. paulina might be the female of L. latirostris, " although the differences are

greater than are known to be merely secondary sexual in other members of the genus."

However, I have no hesitation in uniting them, especially after dissection of one

specimen of each, with the expected result—that of L. latirostris being a male, of

L. paulina a female.

18. LORICARIA LJ5VIUSCULA.

Loricaria Imviuscula Cuv. & Yah Hist. Nat. Poiss. xv. p. 476 (1840) ; Kner, Denksclir. Ak. Wien,

vi. 1854, p. 81, pi. iii. ; Giinth. Cat. Fish. v. p. 256 (1864) ; Eigeum. & Eigenm. Proc. Cal.

Ac. (2) ii. 1889, p. 37, and Occ. Pap. Cal. Ac. i. 1890, p. 380 (part.).

Length of head 4^-4-^ times in the total length. Breadth of head 1-f times in its

length, diameter of eye 6-6f times, interorbital width 9 times, length of snout If

times. Snout pointed ; upper surface of head without keels, evenly convex ; supra-

orbital edges very slightly raised ; orbit with a broad shallow notch ; lips with very

small papillae, the upper narrow, with moderately long tentacular fringes ; the lower

lip broad, its posterior border smooth, entire or slightly crenulate, emarginate; free

portion of barbel less than the diameter of eye; both jawrs with 10-12 rather small
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teeth on each side. 34-35 scutes in a longitudinal series, 24+ 10-11, the lateral keels

weak, obtuse, united posteriorly ; scutes otherwise not distinctly carinate. Lower

surface of head naked ; abdomen with 5 or 6 series of plates between the lateral series,

the anterior plates smaller and more numerous, extending to the level of the outer

angle of the gill-opening; an anal plate bordered anteriorly by several of moderate

size. First dorsal ray a little longer than the head
;

pectoral spine extending to

anterior ^ or middle of ventral ; ventral spine moderately produced, the soft portion

of the fin emarginate, the first and third soft rays longest ; caudal emarginate, the

outer rays scarcely produced. Breadth of body at level of first anal ray 4 times in the

distance from that point to the caudal. Small round blackish spots on head, body,

and fins (except the anal), those on the sides of the body larger and forming 1 or 2

longitudinal series.

Total length 270 mm.

Two specimens (including the type of the species) : E. Amazon.

19. Loricaria punctata, sp. n. (Plate XVII. fig. 1.)

Loricaria laviztscitla (part.) Eigenm. & Eigenm. Occ. Pap. Cal. Ac. i. 1890, p. 380.

Length of head 4^-4f times in the total length. Breadth of head 1 3-lf times in

its length, diameter of eye 0-6 times, interorbital width 6 times, length of snout twice.

Snout pointed ; upper surface of head without keels, evenly convex ; supraorbital

edges scarcely raised ; orbit with a broad shallow notch ; lips with small papillte, the

upper narrow, with tentacular fringes of moderate length ; the lower lip moderately

broad, its posterior border smooth, entire or slightly crenulate, emarginate ; free portion

of barbel less than diameter of eye
; jaws with about 12 rather small teeth on each

side. 30 scutes in a longitudinal series, 19-21 + 9-11, the lateral keels sharp, distinct

throughout ; scutes otherwise not carinate. Lower surface of head naked ; abdomen

with 3 or 4 series of plates between the posterior plates of the lateral series ; anterior

plates smaller and more numerous, extending to the level of the middle of gill-opening

;

an anal plate, bordered anteriorly by 4. First dorsal ray as long as the head

;

pectoral spine extending to anterior \ of ventral ; ventral spine not produced, the soft

portion of the fin emarginate, the fourth soft ray the longest ; caudal emarginate, the

outer rays scarcely produced. Breadth of body at level of first anal ray 3f-4^- times

in the distance from that point to the caudal. Numerous small dark spots on head,

body, and fins (except the anal), those on the sides larger and fewer.

Total length 180 mm.
Three specimens: two from Manaos, Bio Negro, Middle Amazon, collected by

Mr. J. C. Antony, and one from Porto do Moz, Lower Amazon, received from the

Museum of Comparative Zoology, Cambridge, U.S.A.
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20. LORICARIA MACULATA.

Loricaria maculata Blocli, Ausl. Fische, viii. p. 73, pi. 375. fig. 1 (1794) ; Kner, Denksckr. Ak.

Wien, vi. 1853, p. 80 ; Giinth. Cat. Fish. v. p. 257 (1864) ; Vaill. Bull. Soe. Philom. (7) iv.

1880, p. 157; Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 38, and Occ. Pap. Cal. Ac.

i. 1890, p. 377.

Loricaria cirrhosa var. maculata Bl. Schn. Syst. p. 125 (1801).

Plecostomus maculatus Swains. Fishes, ii. p. 304 (1839).

Loricaria amazonica Casteln. Anim. Am. Sud, p. 46, pi. xxiii. fig. 2 (1855).

Loricariichthys maculatus Bleek. Nat. Verh. Holl. Maats. xx. 1864, Silures de Suriname,

p. 16.

Length of head 4-4| times in the total length. Breadth of head 1-j-l j times in its

length, diameter of eye 5-|—
7-f times, interorbital width 4-4^ times, length of snout

twice. Snout pointed or rounded ; upper surface of head, in the adult, without keels,

evenly convex ; supraoccipital, in the young, with a pair of weak keels ; orbit with a

deep and broad notch ; upper lip scarcely distinct, lower lip of moderate breadth,

smooth or with very small papillae, usually with somewhat larger papillae near its

posterior margin, which has short fringes and is emarginate ; free portion of barbel a

little longer than the diameter of eye ; upper jaw with about 6 minute teeth on each

side, lower with about 10. 32 scutes in a longitudinal series, 18-20+ 12-14, the

lateral keels sharp, separate throughout ; all the scutes in front of the dorsal weakly

carinate in the young, without distinct keels in the adult ; lower surface of head

naked ; abdomen with 2 series of plates between the lateral series, sometimes with

a third median series of small plates anteriorly ; anterior plates smaller, extending

nearly to the inner angle of the gill-opening in the adult ; an anal plate, bordered

anteriorly by 2 or 3. First dorsal ray a little longer than the head
;
pectoral spine

extending to base of ventral ; ventral spine not produced, the first or first and second

branched rays the longest ; caudal emarginate, the upper lobe the longer ; upper

caudal ray elongate. Breadth of body at level of first anal ray 4-§—4f times in the

distance from the latter to the caudal. Head and body with dark spots or blotches

;

fins, except the anal, with dark spots on the rays ; lower lobe of caudal blackish

at the tip.

Total length 190 mm.
Eight specimens (including the type of L. amazonica) : R. Amazon ; Guiana.

21. Loricaria typus.

Loricaria maculata (non Bloch) Cuv. & Val. Hist. Nat. Poiss. xv. p. 473 (1810).

Parahemiodon typus Bleek. Nat. Verh. Holl. Maats. xx. 1864, Silures de Suriname, p. 20, pi. vi.

fig. 1, and pi. xiii. fig. 1.

Loricaria parahemiodon Giinth. Cat. Fish. v. p. 258 (1864).

Loricaria valenciennesi Vaill. Bull. Soc. Philom. (7) iv. 1880, p. 157.
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Loricaria stvbelii Steind. Denkscbr. Ak. Wien, xlvi. 1882, p. 7, pi. iii. fig. 2; Eigenm. & Eigenm.

Proc. Cal. Ac. (2) ii. 1889, p. 37, and Occ. Pap. Cal. Ac. i. 1890, p. 370.

Loricaria lypus Eigenm. & Eigenm. 1. c. and t. c. p. 373.

Length of head 4f-4§ times in the total length. Breadth of head If times in its

length, diameter of eye 6f-8 times, interorbital width 3|—3f times, length of snout

2-j-2-g- times. Snout rounded ; upper surface of head, in the adult, without keels,

evenly convex ; orbit with a large notch ; lower lip smooth, or with very small papillee,

with somewhat larger papillae posteriorly and with short marginal fringes ; in the

male smooth, with entire edges, very large, covering the entire naked surface of the

head; free portion of barbel longer than the eye; upper jaw with about 10 minute

teeth on each side, lower jaw with about 20. 31 scutes in a longitudinal series,

20-21 + 10-11, the lateral keels sharp, separate throughout, the scutes otherwise not

carinate. Lower surface of head naked ; abdomen with 2 series of plates between the

lateral series; anal plate bordered anteriorly by 2 or 3. First dorsal ray a little longer

than the head
;
pectoral spine extending to base of ventral ; second or third branched

ray of ventral the longest (in the adult) ; caudal emarginate. Breadth of body at level

of first anal ray of-4 times in the distance from that point to the caudal. Numerous

dark spots on head and anterior part of body ; fins with small dark spots, which are

more numerous and in part confluent to form bars near the margins.

Total length 290 mm.

Four specimens (including the type of L. valenciennesi) : Surinam ; E. Amazon
;

R. Paraguay.

22. LOEICAEIA ACUTA.

Loricaria acuta Cuv. & Val. Hist. Nat. Poiss. xv. p. 472 (1810) ; Kner, Denksclir. Ak. Wien, vi.

1853, p. 85 ; Gunth. Cat. Fish. v. p. 258 (1864) ; Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii.

1889, p. 38, and Occ. Pap. Cal. Ac. i. 1890, p. 375.

? Loricaria castanea Casteln. Anim. Am. Sud, p. 46, pi. xxiii. fig. 4 (1855).

Length of head 4f times in the total length. Breadth of head If times in its

length, diameter of eye about 6f times, interorbital width 5-j times, length of snout

2-g- times. Supraoccipital with a pair of keels, the head otherwise without keels

or ridges, evenly convex ; orbit with a large notch ; lips smooth, the lower with entire

posterior margins, in the male large, covering the entire naked surface of the head

;

upper jaw with 12-15 minute teeth on each side, lower jaw with 18-25. 31 scutes in

a longitudinal series, 20+ 11, all in front of the dorsal carinate, the lateral keels sharp,

separate throughout. Lower surface of head naked; abdominal plates in 1 series

between the lateral series ; anal plate bordered anteriorly by 3. First dorsal ray nearly

as long as the head ; pectoral spine extending to base of ventral, ventral to fourth ray of

anal ; caudal emarginate. Breadth of body at level of first anal ray 4f-5 times in tne

distance from that point to the caudal. Dorsal and caudal with dark spots on the

vol. xvii.—rART in. No. 13.
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rays ; margin of lower caudal lobe blackish
;

pectoral blackish, vcntrals lighter,

anal clear.

Total length 150 mm.
Two specimens : R. Amazon.

I have examined the type of L. castanea, from Rio Janeiro, but have mislaid

my note on it, and cannot now be certain whether it is distinct from this species

or not.

23. fLORICARIA NUDIROSTRIS.

Loricaria nudirostris Kner, Denkschr. Ak. Wien, \i. 1854, p. 86, pi. iv; G'unth. Cat. Fish. v.

p. 259 (1864).

Length of head 4|- times in the total length. Breadth of head 1^ times in its

length, diameter of eye about 7^ times, interorbital width about 5|- times, length of

snout If times. Supraoccipital with a pair of keels, the head otherwise without keels

or ridges, evenly convex; orbit with a large notch; lips smooth, the lower with entire

posterior margin ; free portion of barbel a little longer than the eye ; upper jaw with

about 6 minute teeth on each side, lower jaw with 10. About 30 scutes in a longi-

tudinal series (in the figure 18+12), all in front of the dorsal carinate, the lateral

keels sharp, separate throughout. Lower surface of head naked ; abdominal plates in

1 series between the posterior plates of the lateral series, 2 between the anterior ones

;

anal plate bordered anteriorly by 3. First dorsal ray as long as the head
; pectoral

spine not reaching ventral ; ventral extending to origin of anal, its first branched ray

the longest ; caudal emarginate. Breadth of body at level of first anal ray 4f times in

the distance from that point to the caudal. Dorsal and caudal with dark spots on the

rays
;
pectoral blackish, ventral lighter, anal clear.

The type, from the Eio Negro, is 200 mm. in total length.

24. Loricaria labialis.

Loricaria labialis Bouleng. Proc. Zool. Soc. 1895, p. 527, and Trans. Zool. Soc. xiv. 1896, pi. vii.

fig. 1.

Length of head 4^—4^- times in the total length. Breadth of head H times in its

length, diameter of eye 1\ times, interorbital width 4-^—5 times, length of snout twice.

Upper surface of head evenly convex, without keels or ridges ; orbit with a large

notch; lower lip smooth, or with small papillae, its posterior edge entire or with

scarcely distinct fringes, of moderate size in the female, in the male large, covering the

entire naked surface of the head ; free portion of barbel shorter than diameter of eye

;

upper jaw with 6-8 minute teeth on each side, lower jaw with 10-12. 30 scutes in a

longitudinal series, 18-21+ 9-12, those in front of the dorsal not distinctly carinate
;

the lateral keels sharp, separate throughout. Lower surface of head naked, except for
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a patch of small granular plates in front of each gill-opening ; abdomen with 1 or 2

series of plates between the lateral series ; anal plate bordered anteriorly by 2 or 8.

First dorsal ray as long as the head
;
pectoral spine not extending to base of ventral

;

ventrals rounded, the second and third branched rays the longest, the spine not

produced; uppermost caudal ray elongate. Breadth of body at level of first anal ray

about 4 times in the distance from that point to the caudal. Olivaceous; dorsal and

caudal with dark spots on the rays
;

pectoral and ventral blackish ; anal pale,

immaculate.

Total length 230 mm.
Four specimens : Paraguay.

25. Loricaria SPIXII.

Loricaria spixii Steind. Denkschr. Ak. Wien, xliv. 1881, p. 4, pi. ii. ; Eigenni. & Eigenm. Proc

Cal. Ac. (2) ii. 1889, p. 37, and Occ. Pap. Cal. Ac. i. 1890, p. 372.

Length of head 44- times in the total length. Breadth of head 1^- times in its

length, diameter of eye 8 times, interorbital width 4 times, length of snout twice.

Upper jaw with 3 or 4 minute teeth on each side, lower jaw with 5-6. 32 scutes in

a longitudinal series, 22+ 10. First dorsal ray as long as the head; pectoral spine

extending a little beyond base of ventral; caudal emarginate, the upper lobe the

longer. Dorsal with the posterior half of each interradial membrane blackish
;
pectoral,

ventral, and caudal blackish. In other characters similar to L. lahialis.

Total length 260 mm.

Three specimens : South-eastern Brazil.

26. Loricaria anus.

Loricaria anus Cuv. & Val. Hist. Nat. Poiss. xv. p. 470 (1840) ; Val. Voy. d'Orbigny, Poiss.

pi. vi. fig. 1 (1847) ; G unth. Cat. Fish. v. p. 258 (1864) ; Hensel, Arch. Nat. 1870, i. p. 77 ;

Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 38, and Occ. Pap. Cal. Ac. i. 1890,

p. 374.

Length of head 4 times in the total length. Breadth of head 1^ (adult) -14; (youn»)

in its length, diameter of eye 6^-13 times, interorbital width 3^ (adult) -4f (young)

times, length of snout twice. Upper jaw with about 5 minute teeth on each side,

lower jaw with about 10. 34-36 scutes in a longitudinal series, 29-34+2-5. First

dorsal ray nearly as long as the head; pectoral spine extending to base of ventral;

caudal emarginate, the upper lobe the longer. Uniform brownish ; dorsal and caudal,

in the young, with dark spots on the rays. In other characters similar to L. labialis.

Total length 450 mm.

Four specimens (including one of the types of the species) : Southern and Eastern

Brazil.

2 q2
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27. LORICARIA EVANSII.

Loricaria evansii Bonleng. Ann. Mag. Nat. Hist. (6) x. 1892, p. 10, pi. i.

Length of head 4 times in the total length. Breadth of head 1^ times in its length,

diameter of eye 7 times, interorbital width A.\ times, length of snout If times. Head
rough, snout pointed, its sides armed with strong bristles (in the male) ; supraoccipital

with a single serrated keel; orbit with a broad shallow notch; lips covered with short

filiform papillae, margined with rather long fringes; lower lip emarginate ; barbels

extending nearly to gill-opening; teeth strong, 4 on each side in both jaws. 31 scutes

in a longitudinal series, 19+ 12, all in front of the dorsal carinate, the lateral keels

strong and separate throughout. Lower surface of head naked ; abdomen with a

lateral series of 8 plates on each side, otherwise naked, except for numerous small

disconnected granules. First dorsal ray f the length of head. Pectoral spine

extending to anterior \ of ventral ; ventral rays increasing in length from the inner-

most outwards ; upper ray of caudal very elongate. Breadth of body at level of first

anal ray 3^ times in the distance from that point to the caudal. Back with 4 or 5

dark cross-bands ; fins with dark spots or bars.

Total length 208 mm.
One specimen : Bio Jungada, Matto Grosso.

28. LORICAEIA NUDIVENTEIS.

Loricaria nudiventris Cuv. & Val. Hist. Nat. Poiss. xv. p. 469 (1840).

Closely allied to the preceding species. Head very rough, but without movable

bristles, its length 3f times in the total length, its breadth about 1^ times in its length.

Diameter of eye about 7^ times in the length of head, interorbital width 4^ times,

length of snout ly times ; supraoccipital with an obtuse median ridge. 32 scutes in a

longitudinal series, 21+ 11, the keels somewhat weaker than in L. evansii. Abdomen

naked, except for a lateral series of 4 plates on each side.

Total length 220 mm.
One specimen (type of the species) : Bio San Francisco, Brazil.

29. Loricaria macrops, sp. n. (Plate XVII. fig. 3.)

Length of head 4|-4f times in the total length. Breadth of head 14; times in its

length, diameter of eye 5f-0^ times, interorbital width 5^ times, length of snout twice.

Snout pointed ; supraoccipital with a pair of serrated keels ; orbit with a broad shallow

notch; lips covered with short tentacle-like papillae ; lower lip emarginate, with long

marginal fringes ; barbel extending nearly to outer angle of gill-cleft ; teeth moderately

strong, about 12 on each side in both jaws. 36-37 scutes in a longitudinal series,

23 + 13-14, all in front of the dorsal carinate, the lateral keels strong and remaining

separate throughout. Lower surface of head naked ; abdomen with 4 or 5 irregular
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series of plates between the lateral series ; anterior plates smaller and more numerous,

extending to the level of the inner angle of the gill-opening ; those between the

ventrals scarcely enlarged ; no distinct enlarged anal plate. First dorsal ray a little

longer than the head. Pectoral spine extending a little beyond base of ventral;

ventrals with the rays increasing in length from the innermost outwards, the spine

slightly produced ; upper ray of caudal very elongate. Breadth of body at level of

first anal ray 4-j times in the distance from that point to the caudal. Olivaceous

;

fins, except the anal, with dark spots on the rays.

Total length 235 mm.
Two specimens from the R. La Plata—one collected by Dr. Cunningham, the other

from the Haslar Collection.

30. LOKICAEIA CATAPHRACTA.

Loricaria cataphracta Linn. Syst. Nat. (ed. x.) p. 307 (1758) ; Bloch, Ausl. Fische, viii. p. 76,

pi. 75. figs. 3 & 4 ;
Cuv. & Val. Hist. Nat. Poiss. xv. p. 459 (1840) ; Kner, Denkschr. Ak.

Wien, vi. 1854, p. 77 ; Giinth. Cat. Fish. v. p. 255 (1864) ; Peters, Monatsb. Ak. Berl. 1877,

p. 471 ; Cope, Proc. Am. Phil. Soc. xvii. 1878, p. 681 ; Eigenm. & Eigetim. Proc. Cal.

Ac. (2) ii. 1889, p. 36, and Occ. Pap. Cal. Ac. i. 1890, p. 382.

Loricaria cirrhosa 131. Schn. p. 125, pi. xxxiv. (1801).

Loricaria setifera Lacep. Hist. Nat. Poiss. v. p. 140 (1803).

Plecostomus jiagellaris Gronov. Cat. p. 158 (1854).

Loricaria dura Bleek. Nat. Verh. Holl. Maats. xx. 1864, Silures de Suriname, p. 18.

Length of head 4-^—5 times in the total length. Breadth of head 1^ times in its

length, diameter of eye 6-7^ times, interorbital width 4^-5^ times, length of snout

nearly twice. Snout pointed ; supraoccipital with a pair of serrated keels; orbit with

a broad shallow notch ; lips covered with tentacle-like papilla? ; lower lip of moderate

breadth, emarginate, with long marginal fringes; barbel extending to gill-openino-;

teeth moderately strong, those of the upper jaw the longer, 3 or 4 on each side •

lower jaw with about 6 teeth on each side. 33-34 scutes in a longitudinal series,

17-19+ 15-16, all in front of the dorsal carinate, the lateral keels sharp and separate

throughout. Lower surface of head naked ; abdomen with 3-5 irregular series of

plates between the lateral series, anterior plates smaller and more numerous, those

between the ventrals scarcely enlarged ; no distinct enlarged anal plate. First dorsal

ray as long as the head (young) or 1^ times as long (adult)
;
pectoral spine extending

to anterior \ or nearly to middle of ventral ; ventrals with the rays increasing in length

from the innermost outwards, the spine more or less produced ; uppermost caudal ray

very elongate. Breadth of body at level of first anal ray 5-8 times in the distance

from that point to the caudal. Brownish ; fins blackish.

Total length 275 mm.

Nineteen specimens : R.Amazon; Guiana.
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31. LORICARIA CARIXATA.

Loricaria carinata Casteln. Anim. Am. Sud, p. 46, pi. xxiii. fig. 3 (1855).

Ldricaria lata Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 30, and Occ. Pap. Cal. Ac. i.

1890, p. 384.

Closely allied to L, catdphracta, differing in the broader head and body and smaller

eye. Head about 1\ times as long as broad ; diameter of eye 6-8 times in the length

of head. 33-35 scutes in a longitudinal series, 18-22+ 11-16. Breadth of body at

level of first anal ray 4-4^ times in the distance from that point to the caudal.

Olivaceous ; back with 5 dark cross-bands (in the young), which disappear in the adult

;

dorsal, pectoral, and ventral fins with dark spots in the young, uniformly blackish in

the adult ; caudal with a dark posterior margin and dark spots on the rays.

Total length 243 mm.

Eight specimens (including the type of the species) : R. Jurua ; It. Paraguay
;

Matto Grosso ; Goyaz.

32. Loricaria simillima, sp. n. (Plate XVII. fig. 2.)

Length of head 5 times in the total length. Breadth of head about 14, times in its

length, diameter of eye 6^—7 times, interorbital width 5^ times, length of snout twice.

Lower surface of head naked, except for a patch of small granular plates on each side

in front of the gill-opening ; abdominal plates extending forward to the level of the

inner angle of the gill-opening, or beyond ; lower lip broad, entirely covering the naked

part of the head. 34 scutes in a longitudinal series, 20+ 14. First dorsal ray 1} times

the length of head. Breadth of body at level of first anal ray 4-|-4i; times in the

distance from that point to the caudal. Olivaceous; fins, except the anal, with dark

spots or blotches or uniformly blackish. In other characters similar to L. catapkracta.

Total length 175 mm.

Three specimens from Canelos, E. Ecuador, collected by Mr. C. Buckley, referred

by Boulenger to L.filamentosa in his account of the Buckley Collection.

33. Loricaria apeltogaster.

Loricaria apeltogaster Bouleng. Proc. Zool. Soc. 1895, p. 528, and Trans. Zool. Soc. xiv. 1896,

p. 33, pi. vii. fig. 2.

Length of head 4-|~5 times in the total length. Breadth of head 1^-1^- times in

its length, diameter of eye 8-84; times, interorbital width 5-54; times, length of snout

ly-2 times. 33-34 scutes in a longitudinal series, 18-21+ 13-15. Abdomen naked

or with very small granular plates, which are stronger and larger between the pectorals

and again posteriorly than in the middle region ; in addition the usual lateral series of

plates. First dorsal ray a little more or a little less than the length of head
; pectoral

spine extending to anterior \ of ventral in one specimen (the smallest), to well beyond

i
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its middle in the others. Breadth of body at level of first anal ray 3f-4 times in the

distance from that point to the caudal. Head with dark cross-bands or irregular

patches ; back with 3 or 4 broad dark cross-bands ; fins with dark spots, or more or

less completely blackish. In other characters like L. cataphracta.

Total length 205 mm.
Paraguay.

34. fLoRICARIA MACRODOX.

Loricaria macrodon Kner, Denkschr. Ak. Wien, vi. 1854, p. 79, pi. ii.; Giinth. Cat. Fish. v. p. 255

(1864). *

Very closely allied to the preceding species, but with shorter fins, a somewhat

broader and shorter body, and a longer snout. Head nearly as broad as long, its

length 4-|- times in the total length. Length of snout ly-lf times in that of the head.

First dorsal ray less than the length of head. Pectoral spine extending to anterior
-J

of ventral. Breadth of body at level of first anal ray 3|- times in the distance from

that point to the caudal. Fins with dark spots.

The typical specimen, from the Rio Cujaba, is 2G0 mm. in total length.

35. Loricaria vetula.

Loricaria vetula Cuv. & Val. Hist. Nat. Poiss. xv. p. 466 (1810) ; Val. Voy. d'Orbigny, Poiss.

pi. vi. fig. 2 (1847) ; Giinth. Cat. Fish. v. p. 256 (1864).

Length of head 4^—4-f times in the total length. Breadth of head nearly equal to

its length. Diameter of eye 9-11-g- times in the length of head, interorbital width

5 times, length of snout twice. 4 or 5 teeth on each side in the upper jaw, 6-8 in

the lower. 36-37 scutes in a longitudinal series, 21-23 +13-15. In the largest

example (480 mm.) the abdomen covered with numerous very small granular plates

to the level of the middle of the gill-opening ; a granular patch on the lower surface

of the head in front of each gill-opening. In smaller examples (240 ram.) abdomen

naked except for the lateral series of plates and a median strip of 2 or 3 irregular series

of small granular plates, sending a branch anteriorly on each side to the base of the

pectoral. Pectoral spiue extending to anterior ^ of ventral, or, in the larger specimen,

beyond its middle. Dorsal with a series of dark spots on the posterior half of each

interradial membrane. Pectorals, ventral, and caudal dark, with indistinct spots. In

other characters similar to L. cataphracta.

Total length 480 mm.
Three specimens (including the type of the species) : Rio Janeiro ; Buenos Ayres.

36. fLORICARIA variegata.

Loricaria variegata Steind. Denkschr. Ak. Wien, xli. 1879, p. 165, pi. iii.

Length of head 5 times in the total length. Breadth of head 1\ times in its length,
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diameter of eye 9 times, interorbital width 5-g- times, length of snout 14 times. Snout

obtuse. Teeth rather weak, 2 on each side in the upper jaw, 5-6 in the lower.

30-32 scutes in a lateral series, 14-15 + 15-18. Abdomen naked except for the lateral

series of plates and a median strip of plates of moderate size. First dorsal ray as long

as the head
;
pectoral spine extending to base of ventral. Breadth of body at level of

first anal ray about 4f times in the distance from the latter to the caudal. Head and

body with numerous small dark oblong spots ; dorsal, pectoral, and caudal fins with

similar dark spots. In other characters similar to L. cataphracta.

The typical example described by Steindachner is 210 mm. in total length.

R. Mamoni, near Chepo, Panama.

37. LOKICARIA MACROMYSTAX.

Loricaria macromystax Giititk. Proc. Zool. Soc. 1869, p. 426, figs. 5 & 6.

Head If times as long as broad, its length nearly 4 times in the total length.

Diameter of eye 7-g- times in the length of head, interorbital width 6 times, length of

snout If times. Orbit with a shallow notch ; supraoccipital with a pair of very

indistinct keels ; snout laminar, considerably produced, with broad rounded apex

;

upper jaw with 5 or G small teeth on each side, lower jaw with 8 or 9 ; lower lip with

long fringes ; barbel extending nearly to middle of pectoral. 31 scutes in a longitudinal

series, 17+ 14, the lateral keels very weak and completely united posteriorly. Lower

surface of head naked except for the marginal plates ; space in front of the gill-opening

not covered with plates ; abdomen covered with small irregular plates which are more

numerous anteriorly; a lateral series of 10 plates between pectoral and ventral. First

dorsal ray equal to
f-

the length of head ;
pectoral spine not reaching base of ventral

;

upper caudal ray probably elongate. Breadth of body at level of first anal ray

3f times in the distance from that point to the caudal. Olivaceous, without distinct

markings.*&"

Total length 155 mm.'6

One specimen from the Peruvian Amazon.

38. Loricaria lamina.

Loricaria lamina Giinth. Proc. Zool. Soc. 1868, p. 239, figs. 6 & 7.

Head a little longer than broad, its length 4f times in the total length. Diameter

of eye about 10 times in the length of head, interorbital width 5^-5^ times, length of

snout 1* times. Orbit with a shallow notch ; supraoccipital with a pair of almost

obsolete keels ; snout laminar, with a broad rounded apex ; upper jaw with 5 or 6

small teeth on each side, lower jaw with 7 or 8 ; lower lip with long fringes ; barbel

extending to the outer angle of the gill-opening. 32-33 scutes in a longitudinal

series, 154-17-18, those in front of the dorsal with very indistinct or obsolete keels,
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the lateral keels sharp. Lower surface of head naked except for the marginal plates

and a group of 2 or 3 plates, contiguous to the marginal plates, in front of each gill-

opening ; abdomen covered with small irregular plates which are more numerous

anteriorly ; a lateral series of 8-10 plates between pectoral and ventral. First dorsal

ray equal to |—| the length of head
;
pectoral spines barely reaching base of ventral

;

upper caudal ray elongate. Breadth of body at level of first anal ray 4 times in the

distance from that point to the caudal. Upper surface of head with dark vermiculating

lines ; dorsal, pectoral, and caudal with small dark spots.

Total length 175 mm.
Three specimens from Xeberos, Upper Amazon.

39. Lokicaria laticeps, sp. n. (Plate XX. fig. 1.)

Head as broad as, or a little broader than long, its length 4-§—4|- times in the total

length. Diameter of eye 10-11 times in the length of head, interorbital width

5f-6 times, length of snout Tf-lf times. Orbit with a shallow notch ; supraoccipital

with a pair of weak keels ; snout laminar, with a slightly produced and rounded apex
;

upper jaw with 6 or 7 small teeth on each side, lower jaw with 9 or 10 ; lower

lip with long fringes; barbel extending to the outer angle of the gill-opening.

32-33 scutes in a longitudinal series, 14-15+17-19, all in front of the dorsal

distinctly carinate, the lateral keels sharp. Lower surface of head naked except for

the marginal plates, the space in front of the gill-opening not covered with plates

;

abdomen covered with small irregular plates which are more numerous anteriorly ; a

lateral series of 6-7 plates between pectoral and ventral. First dorsal ray equal to 4

the length of head; pectoral spine barely reaching base of ventral ; upper caudal ray

very elongate. Breadth of body at level of first anal ray 3-§— 3-^ times in the distance

from that point to the caudal. Upper surface of head and body with da.rk lines or

series of small spots, mostly radiating on the head, transverse on the body. Dorsal,

pectoral, and caudal with small dark spots.

Total length 220 mm.

Two specimens from Paraguay, collected by Dr. Ternetz, had been referred by

Boulenger to L. lamina in his account of the Ternetz collection. They are, however,

distinguished from that species by the broader head and body, less obtuse snout,

narrower interorbital width, more distinct keels on the supraoccipital and on the

scutes in front of the dorsal, fewer abdominal plates, and by the absence of plates on

the lower surface of the head in front of the gill-opening.

40. fLORICARIA PLATYCEPHALA.

Hemiodon jjlatyceplialus Kner, Denkschr. Ak. Wien, vi. 1854, p. 89, pi. vi. fig. 2.

Loricaria platycephala Giinth. Cat. Fish. v. p. 258 (1864).

Very similar to L. laticeps, but with a somewhat longer and more broadly rounded

vol. xvn.

—
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snout, and with only a few large plates on the abdomen, in a single series between the

lateral series, which are formed by 4 plates on each side. Olivaceous ; fins, except

the anal, with small dark spots.

Rio Cujaba, upper course of the Rio Paraguay.

12. Hemiodontichthys.

Hemiodon (non Swainson) Kner, Denkschr. Ak. Wien, vi. 1854, p. 89.

Hemiodontichthys Bleck. Ned. Tijd. Dierk.i. 1863, p. 81 ; Eigenrn. & Eigcnm. Proc. Cal. Ac. (2) ii.

1889, p. 34, and Occ, Pap. Cal. Ac. i. 1890, p. 359.

This genus is distinguished from Loricaria by the snout with a long narrow rostrum,

and by the absence of teeth in the upper jaw. The rather short barbel, the papillose

lower lip with short marginal fringes, and other characters seem to indicate relation-

ship with Loricaria lima and its allies.

Key to the Species.

Rostrum without anterior expansion 1. H. depressus Kner.

Rostrum with an anterior expansion, armed with recurved spines . . 2. H. acipenserinus Kner.

1. fHemiodontichthys depressus.

Hemiodon depressus Kner, Denkschr. Ak. Wien, vi. 1853, p. 91, pi. vii. fig. 1.

Loricaria depressa Giinth. Cat. Fish. v. p. 259 (1864).

Length of head 3^-3-^ times in the total length. Head If times as long as broad.

Diameter of eye about 7-f times in the length of head and equal to the interorbital

width, length of snout ~\\ times. Head strongly depressed, without keels or ridges
;

orbit with a broad shallow notch ; snout with a long, flat, narrow process, anteriorly

rounded ; anterior lip short, the posterior covered with small papillae, with short

marginal fringes ; barbels short ; teeth small in the lower jaw, absent in the upper.

27 scutes in a longitudinal series, 13-14+ 13-14; lateral keels separate throughout,

the lower the stronger ; scutes otherwise not keeled ; abdomen with some large

irregularly arranged plates ; lower surface of head and thorax covered with small

plates. Pectoral spine nearly reaching base of ventral ; upper caudal ray produced.

Upper part of head and body with small dark spots ; similar spots on dorsal and

pectoral fins.

The typical example described by Kner is about 160 mm. long.

Rio Negro, a northern tributary of the Middle Amazon.

2. Hemiodontichthys acipenserinus.

Hemiodon acipenserinus Kner, Denkschr. Ak. Wien, vi. 1853, p. 92, pi. vii. fig. 2.

Loricaria acipenserina Giinth. Cat. Fish. v. p. 260 (1864).

Hemiodontichthys acipenserinus Bleek. Ned. Tijd. Dierk. i. 1863, p. 81; Eigenm. & Eigenru. Proc.

Cal. Ac. (2) ii. 1889, p. 34, and Occ. Pap. Cal. Ac. i. 1890, p. 359.
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Length of head 3-^-3-^ times in the total length. Head If times as long as broad.

Diameter of eye 7-9 times in the length of head,-interorbital width about 5 times,

length of snout about If times. Supraoccipital with a pair of weak keels ; orbit with

a large rounded notch ; snout with a long narrow process, expanded and armed with

recurved spines at the tip. Lips and teeth as in the preceding species. 27 scutes in

a longitudinal series, 11-13+ 14-16; lateral keels separate throughout, strong; all

the scutes in front of the dorsal weakly carinate ; lower surface of head naked
;

abdomen covered with a few large plates. Fins as in the preceding species. Body

with 6 dark cross-bands ; caudal with blackish spots.

Total length 122 mm.
R. Amazon.

13. OXTLOEICAEIA.

Sturisoma (nomen hybridum) Swainson, Nat. Hist. Fislies, i. p. 337 (1838).

Owyloricaria Bleek. Ned. Tijd. Dierk. i. 1863, p. 80.

Harttia Steind. Sitzb. Ak. Wieii, lxxiv. 1876, pt. i. p. 668; Eigenm. & Eigenm. Occ. Pap. Cal. Ac.

i. 1890, p. 385.

This genus is distinguished from Loricaria by the numerous and setiform teeth and

the absence of an orbital notch. In many of the species also the snout has an anterior

projection. Vertebra? 5+7+ 25 (in 0. lyra). Ribs present, slender.

Rivers of S. America.

In all the species the head has no ridges or prominences, and is evenly convex

above ; the lips are papillose, the lower rounded and with short marginal fringes ; the

barbel is short. In the species with a rostrum the sides of the head are armed with

bristles in the males.

It seems most convenient to recognise this genus with the present limits. A sub-

division based on the presence or absence of a rostrum would result in separating

0. brevirostris from 0. guentheri, to which it seems to be at least as closely allied as to

0. platystoma.

Key to the Species.

I. Snout rounded or pointed, not produced as a rostrum.

Abdomen naked, except for the lateral series of plates and a pair of

anal plates 1.0. loricariiformis Stdr.

Abdomen covered -with numerous small plates, arranged in 8-10 irre-

gular series between the lateral series ; a pair of anal plates . . 2. O. platystoma Gthr.

Abdomen covered with plates, arranged in 3 series between the lateral

series 3. O. brevirostris Eigmn.

II. Snout produced, forming a distinct rostrum.

A. Pectoral spine extending nearly to base of ventral or a little beyond.

Length of snout li times in that of the head, diameter of eye 7§ times

9 t> 9
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(in a specimen of 230 mm.). Scutes 20+16 in a longitudinal

series 4. O. guentheri Rgn.

Length of snout 1| times in that of the head, diameter of eye 9i times

(in a specimen of 250 mm.). Scutes 18 + 15 in a longitudinal

series 5. 0. robusta Rgn.

Length of snout 1J times in that of the head, diameter of eye 11 times

(in a specimen of 250 mm.). Scutes 20-21 + 16 in a longitudinal

series 6. 0. hjra Rgn.

Length of snout about 1^- times in that of the head, diameter of eye

about 8 times (in a specimen of 240 mm.). Scutes ? +10-13 in

a longitudinal series 7.0. rostrata Spix.

Scutes 14-16 + 16-18 in a longitudinal series 10. O. frenata Blgr.

B. Pectoral spine extending nearly to middle of ventral, or beyond.

Breadth of body at level of last anal ray about 4 times in the distance

from the latter to the caudal 8. 0. barbata Kner.

Breadth of body at level of last anal ray about 7 times in the distance

from the latter to the caudal 9. 0. pana?nensis Eigmn.

1 . OXYLORICARIA L0RICARIIF0RMIS.

Harttia loricariiformis Steind. Sitzb. Ak. Wien, lxxiv. pt. 1, 1876, p. 668 ; Eigenm. & Eigenm.

Proc. Cal. Ac. (2) ii. 1889, p. 39, and Occ. Pap. Cal. Ac. i. 1890, p. 386.

Length of head of times in the total length. Head about as broad as long and

2-f times as long as deep. Diameter of eye 7 times in the length of head, interorbital

width of- times, length of snout If times. Snout rounded ; supraorbital edges not

raised. 29 scutes in a longitudinal series, 244-5, none of the scutes distinctly

carinate. Lower surface of head naked except for a granular plate in front of

each gill-cleft ; abdomen naked except for the lateral series of plates and a pair

of rather large anal plates. First dorsal ray nearly as long as the head
;
pectoral

spine extending a little beyond base of ventral ; caudal slightly emarginate. Fins

with dark spots.

Total length 155 mm.

One specimen : South-eastern Brazil.

2. OiYLORICARIA PLATYSTOMA.

Loricaria platystoma Giinth. Proc. Zool. Soc. 1868, p. 236, figs. 4 & 5.

Length of head 5 times in the total length. Head about 1\ times as long as broad

and 2^- times as long as deep. Diameter of eye 6 times in the length of head,

interorbital width 4 times, length of snout lf-lf times. Snout pointed; supraorbital

edges slightly raised. 29-30 scutes in a longitudinal series, 20-21 +-8-9, the lateral
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keels very weak and obtuse, the scutes otherwise not carinate. Lower surface of head

naked except for a granular plate in front of each gill-cleft ; abdomen covered with

numerous small granular plates, arranged in 8-10 irregular series between the lateral

series ; posterior plates somewhat larger and fewer ; a pair of rather large anal plates.

First dorsal ray nearly twice as long as the head
;
pectoral spine extending beyond

middle of ventral ; caudal deeply emarginate. Brownish ; some dark spots on the

dorsal and caudal.

Total length 185 mm.
Two specimens : Surinam.

3. fOXYLORICAKIA BREVIROSTRIS.

Loricaria brevirostris Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 35.

Diameter of eye 7 times in the length of head, interorbital width o\ times, length

of snout nearly twice. Snout pointed ; supraorbital edges slightly raised ; sides of

the head, in the male, with short bristles. 34 scutes in a longitudinal series, 19+ T5 ;

lateral keels weak, completely united posteriorly ; scutes otherwise not carinate.

Lower surface of the head covered with numerous small irregular plates ; abdomen

with 3 series of plates between the lateral series. ' First dorsal ray longer than the

head. Dorsal and caudal with dark spots on the rays.

The type, from lea, Peru, measures 210 mm. to the base of caudal.

4. OXTLORICARIA GUENTHERI, sp. n. (Plate XVIII. fig. 1.)

Loricaria rostrata (non Spix) Giinth. Proc. Zool. Soc. 1868, p. 235 ; Eigenm. & Eigenm. Proc.

Cal. Ac. (2) ii. 1889, p. 35, and Occ. Pap. Cal. Ac. i. 1890, p. 366.

Length of head 4-f times in the total length. Breadth of head If times in its

length, diameter of eye 7f times, interorbital width of- times, length of snout li times.

Snout with a projecting rostrum ; supraorbital edges not raised ; sides of the head, in

the male, with bristles of moderate length. 36 scutes in a longitudinal series, 20+16 ;

lateral keels weak, obsolete anteriorly, completely united posteriorly ; lower surface of

head wdth small plates, except an area which is covered by the lower lip ; abdomen

with 3 series of plates between the lateral series ; an anal plate, bordered anteriorly

by 3, these 3 again by 5. Length of first dorsal ray b\ times in the total length.

Pectoral spine extending slightly beyond the base of ventrals. Caudal emarginate,

the outer rays produced. Breadth of body at level of last anal ray 4f times in the

distance from the latter to the caudal. Uniformly olivaceous.

Total length 230 mm.
One specimen from Xeberos, Upper Amazon. This species has also been recorded

from Manacapuru, Middle Amazon.
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5. Oxyloricaria eobusta, sp. n. (Plate XIX. fig. 1.)

Length of head 4f times in the total length. Breadth of head If times in its

length, diameter of eye 9|- times, interorbital width nearly 4 times, length of snout

If times. Upper surface of head and snout as in 0. guentheri. 33 scutes in a

longitudinal series, 18+ 15. Upper lateral keel obsolete anteriorly; keels separate on

the anterior scutes of the single lateral series of the tail, united posteriorly. Lower

surface of head and abdomen and fins as in 0. guentheri. Breadth of body at level of

last anal ray 4-j times in the distance from the latter to the caudal. Olivaceous ; fins

with dark spots on the rays.

Total length 250 mm.

Two specimens from the Rio Paraguay, collected by Dr. Ternetz, had been referred

by Boulenger to L. rostrata in his account of the Ternetz Collection.

6. Oxyloricaria lyra, sp. n. (Plate XIX. fig. 2.)

Closely allied to the preceding species, but with a smaller eye (diameter 9-11 times

in the length of head), more numerous scutes, 36-37 in a longitudinal series,

20-21-1-16, the anal plate bordered anteriorly by 3 which are again bordered by

3 or 4, instead of by 5, and the body more slender, the width at the level of the last

anal ray 4|-5 times in the distance from the latter to the caudal. Olivaceous, dorsal

and pectoral with dark spots on the rays; anal sometimes with a blackish tip; lower

lobe of caudal with an oblong blackish patch.

Total length 250 mm.

Ten specimens from the Rio Jurua, collected by Dr. Bach, had been referred by

Boulenger to L. rostrata, in his account of the Bach Collection.

7. fOxyloricaria rostkata.

Loricaria rostrata Spix, Gen. et Spec. Pise. Bras. p. 5, pi. iii. (1829) ; Cuv. & Val. Hist. Nat.

Poiss. xv. p. 478 (1840) ; Kner, Denkschr. Ak. Wien, vi. 1853, p. 83 ; Giinth. Cat. Fish. v.

p. 256 (1864).

Length of head about 4J times in the total length. Breadth of head nearly twice

in its length. Diameter of eye about 8 times in the length of head, length of snout

about 1^ times. Single lateral series of scutes of the tail composed of the last

10-13 scutes; lateral keels obsolete anteriorly, completely united posteriorly. Pectoral

spine not extending beyond base of ventral. Caudal with some dark spots. In other

characters similar to 0. guentheri.

The specimen described by Kner is about 240 mm. in total length.

Rio Bianco.



FISHES OF THE FAMILY LOBICARIID.E. 301

8. fOiYLORICARIA BAEBATA.

Loricaria barbata Kner, Denkschr. Ak. Wien, vi. 1853, p. 87, pi. v. ; Giintn. Cat. Fishes, v.

p. 257 (1864).

Length of head 4|- times in the total length. Breadth of head about 1\ times in

its length, diameter of eye about 8^- times, interorbital width nearly 4 times, length of

snout about If times. Sides of the snout, in the male, with bristles. About 33 scutes

in a longitudinal series, 15+ 18. Lateral keels sharp, serrated, the lower distinct on

the first scute. Lower surface of head covered with small plates except an area below

and behind the lower lip ; abdomen with 3 series of plates between the lateral series ;

an anal plate bordered anteriorly by 3. Length of first dorsal ray about 4-§- times in

the total length. Pectoral spine extending to middle of ventral. Caudal emarginate.

Breadth of body at level of last anal ray about 4 times in the distance from the latter

to the caudal. Fins with dark spots or bars.

The type, from the Rio Cujaba, is about 280 mm. in total length.

9. OxYLORICARIA PANAMENSIS.

Loricaria rostrata (non Spix) Steind. Denkschr. Ak. Wien, xli. 1879, p. 165.

Loricaria panamensis Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 34, and Occ. Pap. Cal. Ac.

i. 1890, pr 365.

Loricaria aurea Steind. Anz. Ak. Wien, 1900, p. 206, and Denkschr. Ak. Wien, lsxii. 1902, p. 138,

pi. v. fig. 1.

Length of head 4-J—5 times in the total length. Breadth of head If-If times in

its length, diameter of eye 7^-10 times, interorbital width 3f-3| times, length of

snout 1-g—lf times. Snout with a projecting rostrum ; supraorbital edges not raised.

32-33 scutes in a longitudinal series, 13-15 + 17-19; lateral keels weak, obsolete

anteriorly, remaining separate throughout or united posteriorly. Lower surface of

head covered with small plates except a naked area below and behind the lower lip
;

abdomen with 3 series of plates between the lateral series ; an anal plate, bordered

anteriorly by 3, these 3 again by 4. Dorsal elevated, its height 3-4 times in the total

length. Pectoral spine extending nearly to middle of ventral or beyond, to anal

opening (young) or to origin of anal fin (adult}. Caudal emarginate, the outer rays

much produced. Breadth of body at level of last anal ray 6f-7^ times in the distance

from the latter to the caudal. Olivaceous; a blackish area in front of each eye;

dorsal with dark spots on the rays, the first and second interradial membranes blackish
;

caudal dark at the base and with a dark longitudinal stripe on each lobe.

Bio Magdalena, Panama.

After examination of the type of L. panamensis, which is 98 mm. in total length,

I have no doubt of the identity of L. aurea, recently described from a specimen of

169 mm. from the R. Magdalena, with this species. Still larger examples (250 mm.)
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from the R. Mamoni have been referred by Steindachner to L. rostrata, as a slender

variety of that species.

r"

10. OXTLOEICAKIA FKENATA. (Plate XVIII. fig. 2.)

Loricaria frenata Bouleng. Ann. Mag. Nat. Hist. (7) ix. 1902, p. 69.

Length of head 4f-5 times in the total length. Breadth of head 1-f—1-f times in its

length, diameter of eye 8^—9-^- times, interorbital width 3j-3-J times, length of snout

If times. Sides of the snout, in the male, with bristles. 32 scutes in a longitudinal

series, 14-1 6 + 16-18 ; lateral keels obsolete anteriorly, completely united posteriorly ;

abdomen with 2 or 3 series of plates between the lateral ones posteriorly, 3 anteriorly

;

anal plate bordered by 3 and these 3 again by 5. Length of first dorsal -ray 3f—4-| times

in the total length
;
pectoral spine extending a little beyond base of ventral ; caudal

emarginate, the outer rays elongate. Breadth of body at level of last anal ray

5-g—5f times in the distance from the latter to the caudal. Brownish, sides black

;

dorsal black, except the upper half of the posterior part of the fin ; anal black

anteriorly
; pectorals and ventrals with large black blotches ; caudal black at the

base and with a black longitudinal stripe on each lobe.

Total length 250 mm.
Eight specimens from N.W. Ecuador.

14. Farlowella.

Acestra (non Dallas) Kner, Denkschr. Alt. Wien, vi. 1853, p. 93; Giinth. Cat. Fish. v. p. 260

(1864).

Farlowella Eigenm. & Eigenrn. Proc. Cal. Ac. (2) ii. 1889, p. 32, and Occ. Pap. Cal. Ac. i. 1890,

p. 355.

This genus resembles Oxyloricaria in the dentition and in the absence of an orbital

notch, but differs in the more slender body, the position of the dorsal fin, which is

opposite the anal, and in the number of fin-rays. The snout has a well-developed

rostrum. Dorsal with I 6 rays, anal with I 5, pectoral with I 5--G, ventral with I 4-5.

Vertebras 5 + 7+ 23 (in F. Icneri); ribs absent.

Amazon, Orinoco, and Magdalena Systems.

Key to the Species.

I. Abdomen with a median series of plates between the lateral series.

A. Length of produced part of snout (measured on the ventral surface from the edge of the

naked area containing the mouth) 2^-3 times in the distance from its tip to the anus.

a. Distance from supraoccipital to base of first dorsal ray 6-6| times in the total length.

Diameter of eye 18 times in the length of head ; length of postorbital

part of head 2| times in that of the produced part of snout . . 1. F. gladius Blgr.
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Diameter of eye 12i times in the length of head; length of postorbital

part of head 3| times in that of the produced part of snout . . 2. F. gracilis Bgn.

b. Distance from supraoccipital to base of first dorsal ray

5^ times in the total length. Diameter of eye about

16 times in the length of head 3. F. oxyrhynchus Kner.

B. Length of produced part of snout 3§-3f times in the

distance from its tip to the anus ; distance from supra-

occipital to first dorsal ray 5£ times in the total length . 4. F. hieri Stdr.

II. Abdomen without median series of plates, except 1 or 2 anteriorly.

Length of produced part of snout 4-4£ times in the distance from its

tip to the anus 5. F. acus Kner.

Length of produced part of snout 3 times in the distance from its tip

to the anus 6. F. amazonum Gthr.

Length of produced part of snout 2^-2i times in the distance from its

tip to the anus 7 . F. gladiolus Gthr.

1. Farlowella gladius.

Acestra gladius Bouleng. Trans. Zool. Soc. xiv. 1897, p. 425, pi. xli. fig. 2.

Length of head of times in the total length, distance from supraoccipital to base

of first dorsal ray 6 times. Breadth of head 4 times in its length, diameter of eye

18 times, interorbital width 5 times. Length of produced portion of snout (measured

on the ventral surface from the edge of the naked area containing the mouth) 3 times

in the distance from its tip to the anus, and 2-f times as long as the postorbital part of

head. Sides of head without bristles. 33 scutes in a longitudinal series, 14+19 ;

7 between supraoccipital and dorsal ; abdomen with a median series of plates between

the lateral series. Outer caudal rays strongly produced. AIL the fin-rays with dark

spots ; caudal with a longitudinal blackish stripe on its upper lobe.

Total length 210 mm.

Two specimens : R. Jurua.

2. Farlowella gracilis, sp. n. (Plate XX. fig. 3.)

Length of head of times in the total length, distance from supraoccipital to base oi first

dorsal ray 6^ times. Breadth of head 4 times in its length, diameter of eye 12-ir times,

interorbital width of times. Length of produced portion of snout 3 times in the

distance from its tip to the anus and of times as long as the postorbital part of head.

Sides of head with short bristles ("? in males only). 33 scutes in a longitudinal series,

15+ 18. In other characters similar to the preceding species, which it resembles in

coloration.

Total length 190 mm.

One specimen : Rio Caqueta, Cauca Valley, S. Colombia, collected by Dr. M.

D. Eder.

vol. xvn.
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3. Farlowella oxtrhynchus.

Arestra oxyrhynchus Kner, Denksclir. Ak. Wien, vi. 1853, p. 95, pi. viii. fig. 2; Giiutli. Cat. Fish.

v. p. 261 (1861).

Farloivella oxyrhynchus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 34, and Occ. Pap. Cal.

Ac. i. 1890, p. 358.

Length of head 3f times in the total length, distance from supraoccipital to base of

first dorsal ray 5^ times. Breadth of head 4 times in its length, diameter of eye

15-16 times, interorbital width 5 times. Length of produced part of snout 2f-3

times in the distance from its tip to the anus, and 3-3f times as long as the postorbital

part of head. Sides of head with bristles (? in males only). 34 scutes in a longitudinal

series, 15 + 19; 8 between supraoccipital and dorsal; abdomen with a median series

of plates between the lateral series. Outermost caudal rays elongate. Fins with or

without dark spots on the rays; caudal with some large blackish spots, forming 1 or 2

stripes on the upper lobe.

Total length 225 mm.

One specimen : Upper Amazon.

4. Farlowella kneri.

Acestra knerii Steind. Denksclir. Ak. Wien, xlvi. 1882, p. 26, pi. vii. fig. 1 ;
Bouleng. Proc. Zoul.

Soc. 1887, p. 278.

Farlowella knerii Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 34., and Occ. Pap. Cal. Ac. i.

1890, p. 358.

Length of head 3§-4 times in the total length, distance from supraoccipital to base

of first dorsal ray 5^ times. Breadth of head 3-g—3f times in its length, diameter of

eye 14-15 times, interorbital width 44; times. Length of produced part of snout

3-§-3f times in the distance from its tip to the anus and nearly twice as long as the

postorbital part of head. Sides of head without bristles. 33-34 scutes in a longi-

tudinal series, 15 + 18-19; 7-8 between supraoccipital and dorsal; abdomen with

a median series of plates between the lateral series. Fin-rays with dark spots : caudal

with some large blackish blotches.

Total length 190 mm.

Three specimens: Amazons of Peru and Ecuador.

5. Farlowella acus.

Acestra acus Kner, Denksclir. Ak. Wien, vi. 1853, p. 93, pi. viii. fig. 1 ; Giinth. Cat. Pish. v. p. 261

(1861).

Farloivella acus Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 34, and Occ. Pap. Cal. Ac. i.

1890, p. 358.

Length of head 4—4^- times in the total length, distance from supraoccipital to base

of first dorsal ray 5-5| times. Breadth of head 2|-3i times in its length, diameter of
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eye about 34 times, interorbital width 4j-4f times. Length of produced part of snout

4—4^- times in the distance from its tip to the anus. Sides of head, in males, strongly

bristly. 33-34 scutes in a longitudinal series, 15-16
-f- 37-38 ; 8 or 9 between

snpraoccipital and dorsal ; abdomen without median series of plates, except 3 or 2

anteriorly. Fin-rays with dark spots; caudal with some large blackish blotches.

Total length 3 40 mm.
Four specimens : Venezuela.

6. Farlowella amazokum.

Acestra amazonum Giinth. Cat. Fish. v. p. 261 (1861).

Farlowella carinata Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 32, and Occ. Pap. Cal. Ac.

i. 1890, p. 356.

Farlowella amazona Eigenm. & Eigenm. t. c. p. 33, and t. c. p. 358.

Length of head 3-f-3^ times in the total length, distance from supraoccipital to base

of first dorsal ray 5-j-5f times. Breadth of head 3f-of times in its length, diameter

of eye 35-20 times, interorbital width 4-f-5 times. Length of produced part of snout

3 times in the distance from its tip to the anus. Sides of head without bristles.

34 scutes in a longitudinal series, 34 + 20 ; 7 scutes between supraoccipital and dorsal.

Abdomen without median series of plates, except for one anteriorly ; region between

mouth and pectorals covered with small irregular plates. All the fin-rays with dark

spots ; each caudal lobe with a blackish stripe.

Total length 210 mm.

Two specimens: R. Amazon.

7. Farlowella gladiolus. (Plate XX. fig. 2.)

Acestra gladiolus Giinth. Cat. Fish. v. p. 261 (1864).

Farlowella gladiola Eigenm. & Eigenm. Proc. Cal. Ac. (2) ii. 1889, p. 33, and Occ. Pap. Cal. Ac.

i. 1890, p. 356.

Length of head 3—3^ times in the total length, distance from supraoccipital to base

of first dorsal ray 5f-G^ times. Breadth of head 5-5^ times in its length, diameter of

eye 18-20 times, interorbital width 6-§—7 times. Length of produced part of snout

2-g—2-|- times in the distance from its tip to the anus. Sides of head without bristles.

33 scutes in a longitudinal series, 13-14+ 19-20 ; 7 between supraoccipital and

dorsal. Abdomen without median series of plates, except one anteriorly ; region

between mouth and pectoral with 4 series of plates, 3 in each series. All the fin-rays

with dark spots ; each caudal lobe with a blackish stripe.

Total length 328 mm.
Three specimens : Rio Cupai (Amazon System).
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Subfamily IV. Neoplecostomin^.

Vertebrae below the dorsal fin with bifid neural spines ; those above the anal fin with

bifid hcemal spines ; lower and fourth upper pharyngeals toothed ; teeth in the jaws in

a single series; no pseudobranchise ; upper part of the body enclosed in bony scutes,

which form 5 series anteriorly on each side of the nearly cylindrical caudal peduncle,

3 posteriorly ; lower part of clavicle and coracoid not exposed ; anterior rudimentary

ray of ventral represented by a small internal plate, elongate-oval in form.

This subfamily is here established for a single genus and species, which, although

it has been referred to Plecostomus, proves to be far more nearly allied to Loricaria

than to that genus. It is also of considerable interest as being the nearest repre-

sentative among the forms with the body enclosed in bony scutes to the naked

Argiinae.

15. Neoplecostomus.

Neoplecostomus Eigenm. & Eigenm. Proc. Cal. Ac. (2) i. 1888;, p. 170.

Body moderately elongate ; eyes small ; teeth bifid. Abdomen with a large square

patch of small granular plates. Dorsal originating above or a little behind the

ventrals, with I 7 rays, anal with I 5-6, pectoral with I 6, ventral with I 5. Adipose

fin present. Caudal emarginate. Vertebra b+ 8 + 18. Ribs slender.

Neoplecostomus gkanosus.

Hypostomus granosus Cuv. & Val. Hist. Nat. Poiss. xv. p. 502 (1840).

Plecostomus granosus Gunth. Cat. Eisk. v. p. 237 (1864).

Plecostomus microps Steind. Sitzb. Ak. Wien, lxxiv. 1876, pt. i. p. 688, pi. xiii.

Neoplecostomus microps Eigenm. & Eigenm. Proc. Cal. Ac. (2) i. 1888, p. 170, and Occ. Pap. Cal.

Ac. i. 1890, p. 395.

Neoplecostomus granosus Eigenm. & Eigenm. 1. c. et 1. c.

Depth of body 6-1—7 times in the total length, length of head oj times. Breadth of

head 1^ times in its length, diameter of eye 10-13 times, interorbital width 3 times,

length of snout 1\-1-f times. Length of mandibular ramus If—2 times in the inter-

orbital width. Head depressed, nearly flat above; snout broad, rounded; barbel very

short or absent. Scutes spinulose, not carinate, 2S-30 in a longitudinal series.

Lower surface of head naked ; abdomen with a square patch of small granular plates.

D. I 7 ; length of base of dorsal about equal to its distance from the supraoccipital.

A. I 5-6. Pectoral spine extending to anterior j of ventral. Caudal emarginate.

Caudal peduncle 3f-4^ times as long as deep. Brownish, marbled with darker ; fins

with dark spots or cross-bars.

Total length 102 mm.

Several specimens (including the types of the species) : Cayenne ; Eastern Brazil.
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\ Subfamily V. Aegii n m.

Vertebrae below tbe dorsal fin with bifid neural spines ; those above the anal with

bifid haemal spines ; lower and fourth upper pharyngeals toothed ; teeth in the jaws

in more than one series ; no pseudobranchiae ; body naked; anterior rudimentary ray

of ventral represented by a small internal rounded plate.

The Argiina? are to be regarded as degraded or ultra-specialised forms closely

related to the Neoplecostominae, from which they differ mainly in the naked body and

the stronger ribs. The structure of the adipose fin, which is in some species composed

of a well-developed movable spine, attached posteriorly by a membrane to the caudal

peduncle, is sufficient eudence that the nakedness of the body is a secondary and not a

primitive feature. The neural and haemal spines are somewhat less expanded than in

the other subfamilies, whilst there is also a slight difference in the structure of the

suspensory apparatus, the pterygoid being small, instead of large and connected with

the prefrontal, as in the armoured forms. The clavicles and coracoids run somewhat

forwards to their symphysis, whilst in the other subfamilies their lower portions lie

transversely between the bases of the pectorals.

Key to the Genera.

Ventral fins present 16. Arges C. & V.

Ventral fins absent 17. Astroblepus Humb.

16. Arges.

Cychpium 1 Swainson, Nat. Hist. Fishes, ii. 305 (1839) ; Eigenm. & Eigenm. Proc. Cal. Ac. (2)

i. 1888, p. 164, and Occ. Pap. Cal. Ac. i. 1890, p. 350.

Arges Cuv. & Val. Hist. Nat. Poiss. xv. p. 340 (1810) ; Griinth. Cat. Fish. v. p. 222 (1861).

Brontes Cuv. & Val. t. c. p. 341 ; Giinth. t. c. p. 224.

Slygogenes Giinth. t. c. p. 223.

Body oblong or elongate ; eye's small, superior. Dorsal originating above or a little

in front of or behind the ventrals, with I 6 rays ; anal with I 5-6
;
pectoral with

I 9-12; ventral with I 3-4. Caudal truncate or slightly emarginate, with the outer

rays a little produced. Adipose fin 2
, if present, either represented by a movable

spine, posteriorly attached by a membrane to the caudal peduncle, or by a long more

or less developed fin, with or without a small or rudimentary imbedded spine.

Vertebrae 5+ 12 + 17 (in A. festce). Ribs fairly strong.

Andes of Peru, Ecuador, Colombia, and Venezuela.

1 Swainson established the genus in these words :
—" The third genus is that by -which we distinguish the

Pimelodus eyelopium of Humboldt (Cyclopium humboldtii Sw.)." His generic name, being derived from

the genitive plural of Cyclops, is as inadmissible as would be that of Silurorum.

2 Those who regard the adipose fin as a primitive feature, perhaps inherited from a common ancestor by the

Siluridse and other Fishes possessing it, should note how in the geuus Arges a modified and reduced adipose

fin like that of the armoured Loricariidas becomes replaced by a long and well-developed fin exactly similar to

that of a 1'imeludus.
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Key to the Species.

I. Adipose fin composed of a well-developed, freely movable spine, posteriorly attached by a

membrane to the caudal peduncle.

A. Ventrals originating well in advance of the dorsal, extending ij-f of the distance from

their base to the anal opening.

Teeth of the outer series of the prsemaxillaries all bicuspid ; inter-

ocular width 3| times in the length of head 1. A. homodon Rgn.

Lateral teeth of the outer series of the prsemaxillaries unictispid
;

interocular width 5 times in the length of head 2. A. boulengeri Rgn.

B. Ventrals originating nearly below the first dorsal ray, extending to the anal opening.

Teeth of the outer series of the pra3maxillaries mostly bicuspid

;

length of head 3^-3J times in the total length 3. A. guentheri Blgr.

Teeth of the outer series of the prsemaxillaries mostly uuicuspid

;

length of head 4 times in the total length 4. A. cyclopum Humbdt.

II. Adipose fin, if present, elongate, with or without a small spine.

A. Outer series of teeth of the prsemaxillaries mostly uuicuspid, more or less acute;

mandibulary teeth bicuspid ; nasal flap not produced as a barbel.

1. Ventrals originating below, or nearly below, the first dorsal ray.

a. Adipose fin weakly or moderately developed
;
pectoral spine not extending to middle

of ventral.

a. Adipose fin with a small spine which is completely imbedded in the adult; barbel

extending to the gill-opening, or at least | of the distance from its base to the

gill-opening.

Ventrals extending § of the distance from their base to the anal

opening 5. A. whymperi Blgr.

Ventrals extending |-| of the distance from their base to the anal

opening ; distance from base of last aual ray to caudal 4§-5 times

in the total length 6. A. eigenmanni Rgn.

Ventrals extending f-4 of the distance from their base to the anal

opening ; distance from base of last anal ray to caudal 6 times

in the total length 7. A. vaillanti Rgn.

/3. Adipose fin without spine.

Barbel extending ^~§ of the distance from its base to the gill-

opening 8. A. orientalis Blgr.

Barbel extending to, or nearly to, the gill-opening 9. A. brachycephalus Gthr.

b. Adipose fin strongly developed
;
pectoral spine extending beyond middle of ventral.

a. Ventrals extending to the anal opening; barbels nearly to the gill-opening or

bevond.
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Pectoral spine extending a little beyond middle of ventral ; adipose

fin with a small nodule imbedded in the upper half of its

posterior part ; anal opening at j of the distance from base of

ventral to origin of anal 10. A. chota Rgu.

Pectoral spine extending nearly to tip of ventral ; adipose fin with

a nodule imbedded in the upper half of its posterior part

;

anal opening midway between base of ventral and origin of

anal 11. A. marmoratus Rgn.

Pectoral spine extending to tip of ventral ; adipose fin without

nodule 12. A. longifilis Stdr.

ft. Ventrals extending to the anal opening, barbel

?-§ of the distance from its base to the gill-

opening, pectoral spine to middle of ventral . . 13. A. sabalo C. & V.

j. Ventrals extending § of the distance from their

base to the anal opening, barbel to the gill-

opening, pectoral spine to posterior I of ventral . 14. A. taczanowskii Blgr.

2. Ventrals originating below the fifth dorsal ray . . .15. A. prenadilla C. & V.

B. Outer series of teeth of the prsemaxillaries all acutely

bicuspid ; nasal flap not produced as a barbel ; adipose

fin moderately developed, without trace of a spine . . 16. A. fissidens R°-n.

C. Outer series of teeth of the prsemaxillaries all bicuspid, or

the lateral teeth unicuspid. Nasal flap produced as a

barbel 17. A.festos Blgr.

D. Outer teeth of both jaws compressed, expanded, some-

times more or less distinctly bicuspid, usually distinctly

incisor-like.

Interocular width less than the distance from eye to posterior

nostril; barbel not nearly reaching the gill-opening .... 18. A. peruanus Stdr.

Interocular width equal to the distance from eye to posterior

nostril; barbel extending nearly to the gill-opening . . . .19. A. simonsi Ugn.

1. Arges homodon, sp. n. (Plate XXI. fig. 1.)

Length of head 3| times in the total length. Interocular width a little less than

the distance from eye to posterior nostril, 3| times in the length of head. Outer series

of teeth of the praemaxillaries all bicuspid, more or less Y-shaped ; mandibulary teeth

bicuspid ; barbel extending beyond the gill-opening. First dorsal ray equal to | the

length of head
;
pectoral spine extending to middle of ventral ; ventrals originating

well in advance of the dorsal, extending f of the distance from their base to the anal

opening. Spine of the adipose fin well developed, freely movable, inserted at a distance
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from the caudal equal to \ the length of the middle rays of that fin ; adipose fin

represented by a membrane connecting the spine posteriorly to the caudal peduncle.

Distance from tip of snout to base of first dorsal ray 2-g times in the total length, from

base of last anal ray to caudal C-J- times. Greyish ; caudal with seme dark spots.

Total length 82 mm.

A single specimen from Villeta, Colombia, 3500 feet ; collected by Mr. Kay Thomson.

2. Akges boulengeki, sp. n.

Stygogenes hurnboldtii (non Swainson) Bouleng. Proc. Zool. Soc. 1887, p. 276, pi. xxi. fig. 2.

Length of head about 3f times in the total length. Interocular width much less

than the distance from eye to posterior nostril, about 5 times in the length of head.

Lateral teeth of the outer series of the preemaxillaries unicuspid, median teeth bicuspid
;

mandibulary teeth bicuspid ; barbel extending to gill-opening. First dorsal ray nearly

equal to the length of head
;
pectoral spine extending to posterior -§- of ventral

;

ventrals originating well in advance of the dorsal, extending |- of the distance from

their base to the anal opening ; spine of adipose fin well developed, freely movable,

inserted at a distance from the caudal equal to \ the length of the middle rays of that

fin. Adipose fin represented by a membrane connecting the spine posteriorly to the

caudal peduncle. Distance from the tip of snout to the base of first dorsal ray

2-g—2f times in the total length, from the base of last anal ray to the caudal 5f times.

Brownish ; dorsal with some dark spots on the rays ; caudal with dark spots forming

3-4 cross-bars.

Total length 70 mm.

Three specimens from Canelos, Ecuador, collected by Mr. C. Buckley.

3. Arges guentheri. (Plate XXI. fig. 2.)

Stygogenes guentheri Bouleng. Arm. Mag. Nat. Hist. (5) xix. 1887, p. 348.

Cyclopium guentheri Eigenm. & Eigenm. Occ. Pap. Cal. Ac. i. 1890, p. 350.

Length of head 3^-3-f times in the total length. Interocular width 3-J—3-J times in

the length of head and nearly equal to the distance from eye to posterior nostril.

Outer series of teeth of the prsemaxillaries more or less club-shaped, with a pointed

lateral cusp, which is smaller and nearer the base in the lateral teeth than in the

median ; mandibulary teeth bicuspid ; barbel extending f-f of the distance from its

base to the gill-opening. First dorsal ray equal to § the length of head
; pectoral

spine extending to middle of ventral ; ventrals originating below the first dorsal ray,

extending to or beyond the anal opening; spine of adipose fin well developed, freely

movable, inserted at a distance from the caudal equal to f—f the length of the middle

rays of that fin. Adipose fin represented by a membrane connecting the spine

posteriorly to the caudal peduncle. Distance from tip of snout to base of first dorsal
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ray 2^-2§ times in the total length, from base of last anal ray to the caudal

5f—6-y times. Body spotted or marbled with blackish ; dorsal and caudal with some

dark spots on the rays.

Total length 85 mm.
Eight specimens from Colombia.

4. Arges cyclopum.

Pimeloclus cyclopum Humboldt^ Obs. Zool. i. p. 21, pi. vi. (1805).

Cyclopium humboldtii Swainson, Nat. Hist. Fish. ii. p. 305 (1839).

Arges cyclopum Cuv. & Val. Hist. Nat. Poiss. xv. p. 340 (1840).

^tygogenes humboldtii Giiuth. Cat. Fish. v. p. 223 (1864).

Stygogenes cyclopum Gunth. t. c. p. 224.

Length of head nearly 4 times in the total length. Interocular width equal to the

distance from eye to posterior nostril, 3-j times in the length of head. Teeth of the

outer series of the praemaxillaries mostly unicuspid ; mandibulary teeth bicuspid

;

barbel extending to gill-opening. First dorsal ray equal to ^ the length of head
;

pectoral spine extending to middle of ventral ; ventrals originating below the first

dorsal ray, extending to the anal opening. Spine of adipose fin fairly well developed,

freely movable, inserted at a distance from the caudal equal to f the length of the

middle rays of that fin. Adipose fin represented by a membrane connecting the spine

posteriorly to the caudal peduncle. Distance from tip of snout to base of first dorsal

ray 2^-2f times in the total length, from base of last anal ray to caudal 4§ times.

Body spotted or marbled with dark brown ; caudal dark at the base and in its

posterior half.

Total length 45 mm.

Four specimens from Madame Ida Pfeiffer's collection, locality unknown, agree fairly

well with Humboldt's figure and may be provisionally referred to this species, which

certainly belongs to the section with short adipose fin and movable spine.

A. cyclopum was originally recorded from the Andes above Quito, Ecuador.

5. Arges whymperi.

Arges whymperi (part.) Bouleng. Proc. Zool. Soc. 1890, p. 451, pi. xli. fig. 2.

Length of head 4f times in the total length. Interocular width nearly equal to the

distance from eye to posterior nostril, 3f times in the length of head. Teeth of the

outer series of the praemaxillaries mostly unicuspid ; mandibulary teeth bicuspid

;

barbel extending
f-

of the distance from its base to the gill-opening. First dorsal ray

equal to f the length of head
;
pectoral spine extending to anterior ^ of ventral

;

ventrals originating nearly below the first dorsal ray, extending f of the distance from

their base to the anal opening, which is situated at ^ of the distance from the base of

vol. xvn.
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ventral to the origin of anal. Adipose fin lpng, very weakly developed, with a small

imbedded spine. Distance from tip of snout to base of first dorsal ray 2-f times in the

total length, from base of last anal ray to caudal 5 times. Brownish, closely spotted

with darker.

Total length 84 mm.

A single specimen from Milligalli, Andes of Ecuador.

6. Akges eigenmanni, sp. n. (Plate XXI. fig. 3.)

Cyclopium cyclopum (non Humb.) Putnam, Am. Nat. 1871, p. 694; Eigenm. & Eigenm. Proc.

Cal. Ac. (2) i. 1888, p. 164, and Occ. Pap. Cal. Ac. i. 1890, p. 350.

Length of head 4^ times in the total length. Interocular width nearly equal to the

distance from eye to posterior nostril, o~-3f times in the length of head. Outer series

of teeth of the prremaxillaries mostly unicuspid, mandibulary teeth bicuspid ; barbel

extending to f --f the distance from its base to the gill-opening. First dorsal ray equal

to
I-

the length of head
;
pectoral spine extending to anterior \ of ventral ; ventrals

originating below, or nearly below, the first dorsal ray, extending f—J of the distance

from their base to the anal opening, which is situated at
-f-

of the distance from the

base of ventral to the origin of anal. Adipose fin long, very weakly developed, with a

small spine which is completely imbedded in the adult. Distance from tip of snout to

base of first dorsal ray 2f-2§ times in the total length, from base of last anal ray to caudal

4-§—5 times. Greyish, sometimes spotted with darker ; usually a series of whitish spots

on the pores of the lateral line.

Total length 100 mm.

Several specimens from Cayambe and Machachi, Ecuador, collected by Mr. E.

Whymper.
„

7. Arges vaillanti, sp. n.

Length of head 4-4| times in the total length. Interocular width nearly equal to

the distance from eye to posterior nostril, 3f times in the length of head. Outer series

of teeth of the pramiaxillaries mostly unicuspid ; mandibulary teeth bicuspid ; barbel

extending to, or nearly to, the gill-opening. First dorsal ray equal to f the length of

head ;
pectoral spine extending to anterior \ of ventral ; ventrals originating below, or

nearly below, the first dorsal ray, extending f-f of the distance from their base to the

anal opening, which is situated at f of the distance from base of ventral to origin of

anal. Adipose fin weakly developed, with a small spine which is completely imbedded

in the adult. Distance from tip of snout to base of first dorsal ray 2§-2f times in the

total length, from base of last anal ray to caudal 6 times. Brownish ; a large dark

blotch or bar at the base of the caudal ; rays of all the fins with obscure dark spots.

Total length 95 mm.
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Three examples from the Huamani Peak, Ecuador, 10,700 feet, received from the

Paris Museum as Brontes prenadilla.

8. Aeges okientalis. (Plate XXI. fig. 4.)

Arges orientalis, Bouleng. Ann. Mag. Nat. Hist. (7) xi. 1903, p. 601.

Length of head 3§-4 times in the total length. Interocular width less than the

distance from eye to posterior nostril, 3§—4 times in the length of head. Outer series

of teeth of the prsemaxillaries unicuspid ; mandibulary teeth bicuspid; barbel extending

-I—f- of the distance from its base to the gill-opening. First dorsal ray equal to f—

f

the length of head
;
pectoral spine not extending beyond base of ventral ; ventrals

originating below the first dorsal ray, extending about f of the distance from their base

to the anal opening, which is situated at f—f of the distance from the ventral to origin

of anal. Adipose fin, if present, very feebly developed, without or with a rudimentary

imbedded spine. Distance from the tip of snout to the base of first dorsal ray 2|- times

in the total length, from the base of last anal ray to the caudal 6-6 J times. Olive or

yellowish above, spotted or marbled with dark brown ; caudal with dark spots.

Total length 80 mm.
Ten specimens from the Albireggas and Milla Rivers, above Merida, Venezuela.

9. Arges brachycephalus. (Plate XXI. fig. 8.)

Arges braclnjceplialus Giintli. Proc. Zool. Soc. 1859, p. 92, and Cat. Fish. v. p. 222 (1864).

Length of head 4-4 \ times in the total length. Interocular width equal to or a

little less than the distance from eye to posterior nostril, 3|-3f times in the length of

head. Outer series of teeth of the prsemaxillaries unicuspid ; mandibulary teeth

bicuspid ; barbel extending to beyond the gill-opening in the young, f—f of the distance

from its base to the gill-opening in the adult. First dorsal ray equal to f—| the length

of head
;
pectoral spine extending to anterior \ of ventral; ventrals originating below

the first dorsal ray, extending to the anal opening, which is situated at § of the distance

from base of ventral to origin of anal ; adipose fin long and low, not well developed,

without trace of a spine. Distance from tip of snout to base of first dorsal ray 2-?

(young) to 2f (adult) times in the total length, from base of last anal ray to the caudal

4J-4^ times. Brownish, spotted or marbled with darker ; some dark spots on the

basal parts of the dorsal and caudal.

Total length 218 mm.
Ten specimens, including the types of the species from the Andes of Peru, and others

from Cuenca, Ecuador.

10. Arges choice, sp. n. (Plate XXI. fig. 5.)

Length of head 4^ times in the total length. Interocular width a little greater than

the distance from eye to posterior nostril, 3^ times in the length of head. Outer

2t2
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series of teeth of the praemaxillaries unicuspid ; mandibulary teeth bicuspid ; barbel

extending beyond the gill-opening. Longest branched ray of pectoral somewhat more

than f the length of the spine, which extends a little beyond the middle of the ventral

;

ventrals originating nearly below the first dorsal ray, extending a little beyond the anal

opening; distance from the base of the ventrals to the anal opening twice that from

the latter to the base of the first anal ray. Adipose fin well developed, originating at

a distance from the dorsal nearly equal to the length of the base of that fin, extending

on to the caudal, with a very small nodule, representing the spine, imbedded in the

upper half of its posterior part. Distance from tip of snout to base of first dorsal ray

2f times in the total length, from base of last anal ray to the caudal 6^ times. Greyish,

indistinctly marbled with darker ; some dark spots on the caudal.

Total length 92 mm.
A single specimen from the Chota Valley, Northern Ecuador, collected by Dr. H.

Testa.

11. Akges marmoratus, sp. n. (Tlate XXI. fig. 6.)

Length of head 4 times in the total length. Interocular width greater than the

distance from eye to posterior nostril, 3 times in the length of head. Outer series of

teeth of the prsemaxillaries unicuspid ; mandibulary teeth bicuspid ; barbel extending

beyond the gill-opening. First dorsal ray as long as the head ; longest branched ray

of pectoral equal to •§- the length of the spine, which extends nearly to the posterior

end of the ventral ; ventrals originating nearly below the first dorsal ray, extending to

a little beyond the anal opening, which is situated midway between the base of the

ventrals and that of the first anal ray. Adipose fin well developed, extending from

just behind the dorsal on to the caudal, with a nodule, representing the spine, imbedded

in the upper half of its posterior part. Distance from tip of snout to base of first

dorsal ray 2J times in the total length, from base of last anal ray to the caudal G times.

Brownish, marbled with blackish ; caudal with some dark spots.

Total length 73 mm.
Two specimens, from St. Augustin, Andes of Colombia, 5000 ft., collected by Capt.

Dowding.

12. fArges longifilis. , .

Arges longifilis Steind. Denkschr. Ak. Wien, xlvi. 1882, p. 19, pi. v. fig. 3.

Length of head 3^-4 times in the total length. Interocular width a little less than

the distance from eye to posterior nostril, 3^ times in the length of head. Outer series

of teeth of the prasmaxillaries unicuspid ; mandibulary teeth bicuspid ; barbel extending

to, or nearly to, the gill-opening. First dorsal ray equal to, or a little more than the

length of head; pectoral spine extending to the extremity of ventral; ventrals
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originating below the first dorsal ray, extending to the anal opening ; adipose fin long,

well developed, without trace of spine. Distance from tip of snout to base of first

dorsal ray about 2f times in the total length, from base of last anal ray to the caudal

about 4f times. Body spotted or marbled with dark violet.

The typical examples described and figured by Dr. Steindachner measure up to

180 mm. in total length.

Bio Huambo and Bio Totora, Peru.

13. Akges sabalo.

Arges sabalo Cuv. & Val. Hist. Nat. Poiss. xv. p. 335, pi. 444 (1840) ; Gunth. Cat. Fish. v. p 222

(1864) ; Steind. Sitzb. Ak. Wien, lxxii. 1876, p. 598 (part.), and Denkschr. Ak. Wien, xlvi.

1882, p. 17, pi. iv. fig. 2.

Length of head 3^ times in the total length. Interocular width less than the distance

from eye to posterior nostril, 4f-4§ times in the length of head. Outer series of teeth

of the praemaxillaries unicuspid ; mandibulary teeth bicuspid ; barbel extending §—§ of

the distance from its base to the gill-opening. First dorsal ray equal to f the length

of head
;
pectoral spine extending to middle of ventral : ventrals originating below the

first ray of dorsal, extending to the anal opening ; adipose fin long, well developed,

without trace of spine. Distance from tip of snout to base of first dorsal ray 2f-2f
times in the total length, from base of last ray of anal to the caudal 5 times. Body

marbled with dark brown ; fins with dark spots.

The typical example described and figured by Dr. Steindachner is 200 mm. in total

length. I have examined one small specimen, 55 mm. in total length, from Bozmaiu,

Upper Peru, which differs only in the somewhat longer barbel.

14. Arges taczanowseii.

Arges sabalo (part.) Steind. Sitzb. Ak. Wien, lxxii. 1876, p. 598.

Arges taczanowski Bouleng. Proe. Zool. Soc. 1890, p. 451, pi. xli. fig. 1.

Length of head 4 times in the total length. Interocular width much less than the

distance from eye to posterior nostril, 4^ times in the length of head. Outer series of

teeth of the praemaxillaries unicuspid ; mandibulary teeth bicuspid ; barbel extending

to the gill-opening. First dorsal ray equal to f the length of head ; pectoral spine

extending to posterior \ of ventral ; ventrals originating nearly below the first dorsal

ray, extending a little more than -§ of the distance from their base to the anal opeuing.

Adipose fin long, well developed, without trace of spine. Distance from tip of snout

to base of first dorsal ray 2f times in the total length, from base of last anal ray to the

caudal 5 times. Yellowish, marbled with purplish brown.

Total length 84 mm.

One specimen from Amable Maria, Peruvian Andes.
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15. fArges prenadilla.

Brontes prenadilla Cuv. 8s Val. Hist. Nat. Poiss. xv. p. 343, pi. 415 (1840) ; Gunth. Cat. Fish. v.

p. 224 (1864).

Arges prenadilla Steind. Denkschr. Ak. Wien, xlvi. 1882, p. 20, pi. vi. fig. 5.

Length of head 4 times in the total length, Interocular width equal to the distance

from eye to posterior nostril, of times in the length of head. Outer series of teeth of

the prfemaxillaries unicuspid ; mandibulary teeth bicuspid ; barbel not extending to

the gill-opening. First dorsal ray equal to f-f the length of the head
;
pectoral spine

extending nearly to base of ventral ; ventrals originating below the fifth dorsal ray,

extending beyond the anal opening; adipose fin long, low, without trace of spine.

Distance from tip of snout to base of first dorsal ray about 2| times in the total length,

from base of last anal ray to the caudal about 4f times.

The typical example described and figured by Dr. Steindachner is 75 mm. in total

length.

Andes of Ecuador.

16. Arges fissidens, sp. n.

Arges ivhymperi (part.) Bouleng. Proc. Zool. Soc. 1890, p. 451.

Length of head 5 times in the total length. Interocular width equal to the distance

from eye to posterior nostril, 3| times in the length of head. Teeth of the outer series

of the prsemaxillaries all bicuspid, more or less Y-shaped ; mandibulary teeth bicuspid ;

barbel extending a little beyond the gill-opening. First dorsal ray nearly equal to the

length of head ;
pectoral spine extending to anterior f of ventral ; ventrals originating

nearly below the first dorsal ray, extending f-f of the distance from their base to the

anal opening ; adipose fin long, low, without trace of a spine. Distance from tip of

snout to base of first dorsal ray 3^ times in the total length, from base of last anal ray

to caudal 5^ times. Uniform brownish.

Total length 89 mm.

Two specimens from the Andes of Ecuador, collected by Mr. Edward Whymper.

17. Arges fest^e. (Plate XXI. fig. 7.)

Arges festa Bouleng. Bull. Mus. Torino, xiii. 1898, no. 329, p. 9.

Length of head 4^-4f times in the total length. Interocular width equal to the

distance from eye to posterior nostril, 3^ times in the length of head. Nasal flap

produced as a barbel. Lateral teeth of the outer series of the prsemaxillaries

unicuspid (rarely bicuspid), median teeth bicuspid ; mandibulary teeth bicuspid

;

barbel extending beyond the gill-opening. First dorsal ray nearly as long as the

head ;
pectoral spine extending to middle of ventral or beyond ; ventrals originating

below, or somewhat in advance of the first dorsal ray, extending f of the distance
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from their base to the anal opening, or sometimes nearly to the anal opening.

Adipose fin long, moderately developed, without trace of a spine. Distance from

tip of snout to base of first dorsal ray 2f times in the total length, from base of last

anal ray to caudal 6^-7 times. Greyish ; caudal with some dark spots.

Total length 88 mm.

Ten specimens from Eastern Ecuador.

18. Akges pekuanus.

Arges peruanus Steind. Sitzb. Ak. Wien, lxxii. pt. i. 1875, p. 601, pi. ix. figs. 3-6, and Denkschr.

Ak. Wien, xli. 1879, p. 173.

Length of head 3^-4 times in the total length. Interocular width less than the

distance from eye to posterior nostril, 3|-3f times in the length of head. Outer series

of teeth of the prsemaxillaries compressed incisors, with the upper edge slightly

emarginate, notched ; mandibulary teeth similar ; barbel extending \ the distance

from its base to the gill-opening. First dorsal ray equal to § the length of head
;

pectoral spine extending to anterior \ of ventral ; ventrals originating below or slightly

in advance of the first dorsal ray, extending \-§ of the distance from their base to the

anal opening ; adipose fin long, low, feebly developed, without trace of spine. Distance

from tip of snout to base of first dorsal ray 2^ times in the total length, from the base

of last ray of anal to caudal nearly 5 times. Uniform brownish ; fins without spots. .

Total length 63 mm.

Four specimens from Amable Maria, Peru.

19. Arges simoksii, sp. n. (Plate XXI. fig. 9.)

Length of head 4-4f times in the total length. Interocular width equal to the distance

from eye to posterior nostril, 3|-3| times in the length of head. Outer series of teeth

of the prsemaxillaries incisors, with straight or notched edges ; mandibulary teeth

similar ; barbel extending f-4 of the distance from its base to the gill-opening. First

dorsal ray equal to f-f the length of head ;
pectoral spine extending to anterior £ of

ventral; ventrals originating below the first dorsal ray, extending f-f of the distance

from their base to the anal opening ; adipose fin long, low, moderately or well

developed, without trace of spine. Distance from tip of snout to base of first dorsal

ray 2f-2| times in the total length, from base of last anal ray to caudal 5|-6 times.

Body sometimes spotted or marbled with dark brown ; some dark spots on the dorsal.

Total length 80 mm.

Five specimens from Huaras, Peru, 10,700 feet, collected by the late Mr. P.

O. Simons.
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17. Astroblepus.

Astroblcpus Humboldt. Obs. Zool. i. p. 19 (1805).

This genus, represented by a single species, is known only from Humboldt's

description and figure. It is allied to Arges, differing in the absence of ventral fins.

It is possible that this latter feature is abnormal or accidental, and that the genus

may be founded on a specimen of Arges hrachycephalus or an allied species.

fASTROBLEPUS GRIXALVjE.

Astroblepus grivavlii Humb. Obs. Zool. i. p. 19, pi. vii. (1805) ; Cuv. & Val. Hist. Nat. Poiss. xv.

p. 349 (1840) ; Giinth. Cat. Fish. v. p. 224 (1864) ; Eigenm. & Eigenm. Occ. Pap. Cal. Ac.

i. 1890, p. 351.

In form and proportions, in the position of the fins and in the number of their rays

essentially similar to Arges brachycejokalus Gthr. Dorsal with I 6 rays, anal with I 6,

pectoral with I 9. Coloration uniform.

Total length 350 mm.

Popoyan, R. Cauca ; known to the inhabitants as the -jjescado negro, and eaten by

them.

1 have compared a specimen of Arges brachycephalus of 218 mm. with Humboldt's

figure and cannot see any differences except the absence of ventral fins.
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PLATE IX.

Fig. 1. Plecostomus festce (Xf), p. 203.

2. „ horellii (X f): 2>a, head seen from above, p. 212.

3. „ cordovce (xf): da, head seen from above, p. 212.
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PLATE X.

Fig. 1. Plecostomus garmani, p. 214.

2. „ wuchereri (X 1), p. 216.







PLATE XL

9. Y <•s2



330 PISHES OF THE FAMILY LOEICABIIME.

PLATE XI.

Fig. 1 Plecostomus latirostris, p. 213.

2, Ancistrus minectens (x |), p. 225
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PLATE XII.

Fig. 1. Ancistrus oligosjrilus : 1 a, head seen from above, p. 232.

2. „ setosus : 2 a, head seen from above, p. 239.

3. ,, guentheri: 3 a, head seen from above, p. 241.

4. ,, platycephalus: 4 a, head seen from above, p. 235.
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PLATE XIII.

Fig. 1. Chcetostomus marginatum, p. 249.

2, ,, aiwmalus, p. 250.

3. , brevis, p. 247.
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PLATE XIV.

Fig. 1. Chwtostomus marcapatce, p. 246.

„ thomsoni, p. 250.

3. „ microps, p. 251.

4. ,, maculatus, p. 246. [p. 257.

5. Xenocara occidentalis : 5 a, heads of male ( d ) and female (?) seen from above,

6. „ montana, p. 258.

7. „ chagresi, heads of male ( 6 ) and female (?) seen from above, p. 256.
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PLATE XV.

Fig. 1. Xenocara latifrons: 1 a, head seen from above, p. 253.

2. Hypoptopoma guentheri, p. 264.

3. Otocinclus vittatus, p. 267.

4. Loricaria microlepidogaster : 4 «, head seen from above ; 4 5, head and abdomen

seen from below, p. 283.

5. Loricaria jubata: 5 «, heads of male ( 6 ) and female (?) seen from above,

p. 278.
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PLATE XVI.

Fig. 1. Loricaria latirostris : 1 a, heads of male ( 6 ) and female ( 2 ) seen from above

;

1 b, head and abdomen of male seen fion below, p. 283.

2. Loricaria nigricauda: 2a, head seen from above; 2b, head and abdomen seen

from below, p. 275.
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PLATE XVII.

Fig. 1. Loriearia punctata: 1 a, head and abdomen seen from below, p. 285.

2. Loriearia simillima : 2 a, head seen from above ; 2 b, head and abdomen seen

from below, p. 292.

3. Loriearia macrops : 3 a, head seen from above, p. 290.
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PLATE XVIII.

Fig. 1. Oxyloricaria guentheri: la, head seen from above; 1 b, head and abdomen

seen from below, p. 299.

2. Oxyloricaria frenata : 2 a, head seen from above ; 2 b, head and abdomen seen

from below, p. 302.
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PLATE XIX.

Fig. 1. Oxyloricaria robusta : 1 a, head seen from above ; 1 b, head and abdomen seen

from below, p. 300.

'2. Oxyloricaria lyra : 2 a, head seen from above ; 2 b, head and abdomen seen

from below, p. 300.
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PLATE XX.

Fig. 1. Loricaria laticeps : 1 «, head and abdomen seen from below, p. 295.

2. Farlowella gladiola : 2 a, head seen from above ( X 1|) ; 2 b, head and abdomen

seen from below (X H), p. 305.

3. Farlowella gracilis : 3 a, head seen from above ; 3 b, head and abdomen seen

from below, p. 303.
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PLATE XXI.

Fig. 1. Arges homodon, p. 309.

2.

r>

O.

4.

5.

6.

7.

8.

9.

guentheri, p. 310.

eigenmanni, p. 312.

orientalis, p. 313.

choice, p. 313.

marmoratus : 6«, head seen from above, p. 314.

festce : 7 a, head seen from above, p. 316.

brachycephalus : 8 a, head seen from above, p. 313.

simonsii: 9 a, head seen from above, p. 317.
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III. A Monograph of the Fishes of the Family Loricakiid^e. By C. Tate Regan,
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THE PUBLICATIONS OF THE ZOOLOGICAL SOCIETY OP 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 busi-

ness transacted at the scientific meetings, but also all the papers read at such meetings and recom-

mended 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 new or otherwise remarkable species of animals described in them. Among such

illustrations, 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, in the months of June, August, October,

and April, the part published in April completing the volume for the last half of the preceding year.

Beginning from January 1901 they form two half-yearly volumes.

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 £1 Is. before the day of

the Anniversary 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
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Fellows also have the privilege of subscribing to the Annual Volume of the ' Zoological Record'

for a sum of £1 (which includes delivery in the United Kingdom only), but this privilege only

holds good if the subscription is paid before the First of December in each year.

Such of these publications as are in stock may be obtained at the Society's Office (3 Hanover

Square, W.), at Messrs. Longmans', the Society's publishers (Paternoster Row, E.C.), or through

any bookseller.

„ . . lom P. CHALMERS MITCHELL,
October, 1904. „ ,
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IV. A Contribution to our Knowledge of the Varieties of the Wall-Lizard (Lacerta

muralis) in Western Europe and North Africa. By G. A. Boulenger, F.R.S.,

V.P.Z.S.

Beceived November 22, 1904 ; read February 21, 1905.

[Plates XXII.-XXIX. and Text-figures 1-6.]

J.HIRTY years have now elapsed since special attention began to be paid to a

systematic study of the variations of the Wall-Lizard of the Mediterranean basin, our

knowledge of which has been so greatly advanced by the publications of Bedriaga,

Eimer, Braun, Werner, and others. It is Bedriaga who, by a valuable series of papers,

issued between 1874 and 18S3, has most contributed to this advance, from the

systematic point of view, Eimer's researches being more of a theoretical kind, and almost

entirely confined to Italy and Malta. And to Bedriaga also we are indebted for a

complete summary of the state of the question in 1886, at which date appeared his

great monograph of the genus Lacerta, published by the Senckenberg Society. Since

that time, however, a much larger material has been examined, and this has resulted in

new views on the definition of the races and on their mutual relationships. I have

always been keenly interested in the question, and have missed no opportunity of adding

to the collection in the British Museum, which is now a very imposing one, both from

the point of view of the number of specimens and of the variety of localities.

Of late a tendency has sprung up to greatly multiply the species and thus destroy the

old conception of Lacerta muralis. I doubt whether such attempts will conduce to a

better understanding of the subject, and I have often been struck by the want of

discrimination in the selection of characters on which many of these supposed species

are founded. Characters of form and coloration are given as distinctive which on

examination of even moderately large series of specimens prove to be worthless, whilst

others of greater importance have been overlooked or neglected l
. The object of this

paper is to supply detailed descriptions of the specimens in the British Museum, and by

drawing special attention to the individual variations, which are so frequently passed

over in systematic definitions, to furnish a sounder basis for future work. I have

endeavoured at the same time to review the work of my predecessors, so far as I

1 Eimer, fur instance, attempted to classify the variations according to the pattern of coloration and the

shape of the head, practically neglecting everything else. His work, therefore, although extremely

interesting and containing much that is true as regards the derivation of markings, cannot be said to have

advanced our knowledge from the systematic and zoogeographical points of view.

vol. xvn.

—
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have been able to have access to type specimens. For this purpose I have been

fortunate in being allowed to utilise the collection of M. F. Lataste, which has been

entrusted to my care, and to compare many of the type specimens described by

Dr. de Bedriaga, which have been acquired for the British Museum since the publication

of the ' Catalogue of Lizards.' I am also greatly indebted to Count Peracca for friendly

criticism and much important material in connection with this work, and to Dr.

de Bedriaga, Prof. Camerano, Dr. Gestro, Dr. Werner, Dr. Vinciguerra, Prof. Monticelli,

M. F. Doumergue, the Rev. Fathers G. Fournier and T. Neve, Dr. Gadow, M. Dollo,

Sr. A. Ferrer, Hr. Lorenz Midler, Dr. J. Roux, Mr. Bryan Hook, and Prof. I. Bolivar

for loan or gift of specimens.

This paper does not profess to be a monograph : it is simply a contribution to our

knowledge of these Lizards studied in relation to their distribution, a continuation of

the excellent accounts given in similar manner by Bedriaga in the seventies of last

century—with this difference, however, that the lepidosis is described with greater

precision. It deals only with the western parts of Europe, including Italy, and with

North Africa ; the Lizards of Europe east of the Adriatic, and of South-western Asia,

are at present being studied by Dr. Werner, Hr. Lehrs, and Prof. v. Mehely, and it is

better to await the conclusion of their labours before preparing for publication the

results of my examination of these Lizards, which I propose, however, to furnish ere

long. When this is done, I hope to be able to summarise the whole subject in a

strictly systematic order.

In order to ensure absolute accuracy, the figures illustrating this paper are

reproductions of photographs, on which great pains have been bestowed by my
excellent artist, Mr. J. Green. The coloured Plates have, of course, been prepared

from living specimens.

I.—CENTRAL EUROPE.

(Plates XXIV. & XXV.)

All the specimens from which the following description is drawn up belong to what

may be called the typical form in its narrowest sense, the species Lacerta muralis

having been established by Laurenti 1 upon specimens from the vicinity of Vienna,

where, as is well ascertained 2
, no definable varieties occur. In order to have before

me " topotypes " of the species, I applied to my friend Dr. Werner, who, with his usual

kindness, at once sent me two specimens, a male and a female. Very curiously, the

latter turns out to be the most aberrant example, so far as the scaling is concerned,

which I have found among the hundreds of specimens examined by me from France,

Belgium, Western Germany, Switzerland, and various parts of Austro-Hungary, and

1 Syn. Kept. p. 61, pi. i. fig. 4 (1768).

—

Se-ps muralis.

' Werner, Eept. u. Araph. Oesterr. Ung. p. 40 (1897).
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adds considerably to the ascertained amplitude of variation in the number of dorsal

scales and femoral pores. However much all these specimens vary in scaling and
coloration, I feel satisfied that further subdivision into local varieties is unfeasible,

and that even insular forms such as have been named by R. Blanchard l are not

capable of definition.

Form and Proportions.

Head about once and a half or once and three-fifths as long as broad, more or less

depressed, its depth, in the tympanic region, equal to the distance between the

anterior corner, the centre, or the posterior corner of the eye and the anterior border

of the tympanum ; snout obtusely pointed. Neck as broad as the head, or slightly

constricted. Body rather strongly depressed. Hind limb, in the males, reaching the

axil, the shoulder, or the collar ; in the females, reaching the wrist or the elbow of

the fore limb laid against the body ; foot once and one-tenth to once and one-third

the length of the head, rarely (in males) not longer than the head.

Tail cylindrical or cyclotetragonal, often slightly flattened at the root, once and two-

thirds to twice and one-sixth the length of head and body.

Scaling.

Nostril (text-fig. 1) pierced between nasal, postnasal, and first upper labial ; exceptions,

in which the rostral enters the nostril, are extremely rare 2
. Nasals usually forming a

Text-fiff. 1.

End of snout in two male specimens of Laeerta muralis from the Bies Glacier, near Eanda, Switzerland.

median suture, variable in extent; rostral rarely in contact with frontonasal 3
; latter some-

times in contact with frontal 4
; an azygous shield sometimes separates the prefrontals

(PL XXV. fig. 2) ; frontal usually as long as its distance from end of snout, often a

1

.M< ;m. Soc. Zool. France, iv. 1891, p. 502.

- One specimen from Fontainebleau (Lataste Coll.), and one from the Bies Glacier, near Eanda,

Switzerland (altitude 6500 feet).

3 Four specimens from Eaux-Bonnes, Pyrenees ; 3 (out of 4) from near St. Malo (PI. XXV. fig. 3) ; 2 from

near Dinant, Belgium ; single specimens from Paris, Bordeaux, Fontainebleau, GlenaD Isles, and Bazias

(»S. Hungary).
4 Single examples from Bordeaux, Eaux-Bonnes, Glenan Isles, Iferkuleshad, Bo/.en.

3a2
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little shorter, sometimes a little longer, as long as or a little longer than the fronto-

parietals 1
;
parietals once and one-fourth to once and a half as long as broad, usually

in contact with the upper postocular 2
, the outer border never distinctly concave for the

reception of the supratemporal. A female specimen from Voslau, near Vienna, is remark-

able for the very regular division of each parietal into two by a transverse suture

(PI. XXV. fig. 4). Occipital usually shorter than, and as broad as or narrower than,

the interparietal, but sometimes as long as the latter and not rarely broader 3
; a small

additional shield not unfrequently intercalated between the two. A series of granules

between the major (second and third) supraoculars and the supraciliaries ; the first

or the first and second supraciliaries usually in contact with the second supraocular

(PL XXV. fig. 1), but the series of granules sometimes complete, extending from the

first supraocular to the upper postocular.

The specimen from near Vienna, noticed above as having the parietal shield

divided, is further anomalous in the total absence of the first supraocular (PL XXV.
fig. 4). Postnasal single 4

; nasal usually separated from the anterior loreal by the

postnasal 5
. Temporal scales small, often granular ; masseteric disk and tympanic

shield nearly always present 6
; masseteric disk usually large, round or oval, and

separated from the parietal by a supratemporal shield or one or two, rarely three, series

of scales. Four upper labials anterior to the subocular, very rarely three or five,

and on one side only ; subocular very variable in shape 7
. 20 to 30 scales and granules

in a straight line between the symphysis of the chin-shields and the median collar-

plate; gular fold usually distinct, indicated by one, two, or three series of minute

granules. Collar without, or with merely a trace of, serration, composed of 7 to 12

plates, usually 9 to 11 (not including the outer, smaller plates which are separated

from the edge by granules).

Scales on body granular, juxtaposed, round or oval-subhexagonal, more or less

distinctly keeled, rarely smooth s
, often a little larger on the back than on the

1 Shortest frontal, measuring only three-fifths its distance from end of snout, in a male from St. Malo

(PI. XXV. fig. 3).

2 Exceptions in three specimens from Glenan Isles and in three from Eaux-Bonnes. I must here correct a

lapsus in my description of Laeerta depressa (P. Z. S. 1904, ii. p. 333) where "upper supraocular" should

read " upper postocular."

3 Occipital very minute, almost reduced to a granule, in one specimen from Dinant.

4 Absent, fused with the anterior loreal, in a specimen from St. Malo ; divided into two in a female from

Paris (Lataste Collection).

s Exceptions, in which the nasal joins the anterior loreal above the postnasal, are not at all unfrequent.
;

I have noticed them in specimens from St. Malo, Glenan Isles, Eaux-Bonnes, Odilienberg, and Banda.
c Absent in a specimen from St. Malo and in one from Eaux-Bonnes.
7 Its lower border sometimes as long as its upper border, a character which has been given as diagnostic of

L. depressa.

8 In two specimens from Dinant, Belgium.
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sides ; 42 to 62 scales across the middle of the body, usually 47 to 59 1
; 3 or 4, rarely

2 or 3 2 or 4 or 5 3 transverse series correspond to one ventral plate, 29 to 45 to the

length of the head.

Ventral plates in 6 longitudinal and 23 to 32 transverse series; the plates of the

two median series as broad as or narrower than those next to them.

Text-fiff. 2.

a. b. c.

Proeanal region of Lacerta muralis.

a. $ , Eaux-Bonnes. 6. g , Eaux-Bonnes. c. <J > St. Malo.

Praeanal plate (text-fig. 2) very variable, but usually large, bordered by one semicircle

of small plates, often with an outer semicircle of smaller plates or scales. Scales on the

upper surface of the tibia granular, more or less distinctly keeled, usually smaller than

those on the back, rarely nearly as large. 22 to 28 lamellar scales under the fourth toe.

Femoral pores from 13 to 25 on each side, usually 16 to 21 4
. Caudal scales

(in the basal fourth) usually narrow, truncate or more or less obtusely pointed, the

upper more or less sti-ongly keeled, the lower smooth or feebly keeled ; the whorls

alternately longer and shorter, this feature more distinct in some specimens than in

others; the fourth or fifth whorl behind the postanal granules contains 25 to 32

scales, exceptionally 20 5
.

Coloration.

Upper surface varying from grey to brown, sometimes with a tinge of greenish ; two

light, whitish, yellow, or greenish streaks or series of spots on each side, the upper

from the outer edge of the parietal shield to the upper surface of the base of the tail,

the lower from the upper lip, through the ear, to the groin (PI. XXIV. figs. 3 & 4)

;

between these two streaks, on each side, a black or dark brown band, which may be

spotted with whitish, yellow, bluish, or greenish ; the back often spotted or marbled

with dark brown or black ; frequently a dark brown or black vertebral stripe or series

of more or less confluent spots. Some specimens, especially males, entirely marbled

1 The minimum (42) occurs in a female from Voslau, near Vienna, the maximum (G2) in a female from

Dinant (PI. XXY. fig. 5).

2 In a male from St. Halo and in a male from Pontaineblcau.

3 In a male from Dinant, in a male from St. Malo, in a female from Eaux-Bonnes.

1 The minimum (13) occurs in a female specimen from Viisluu, near Vienna. I cannot agree with Werner

(Zool. Jahrb., Syst. xiv. 1903, p. 333) when he says that tho number of femoral pores increases with ago. At

least this is contrary to my experience in this lizard, quite young specimens from Franco and Germany having

1G to 19, as in adults.

Again in the aberrant specimen from Voslau.
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or reticulate with black, without or with mere traces of the light lateral streaks

(Plate XXIV. fio-. 1). Upper surface of head usually more or less dotted or spotted

with black. Sometimes a well-defined black ocellus, with white or green centre, above

the shoulder or axil 1
.

Black and white spots on the sides of the tail, usually forming regular bars.

Lower parts white or yellow in females, white, pink, yellow, orange, or brick-red

in males ; blue spots on the outer row of ventral plates, especially in males ; belly

usually immaculate, or with scattered black dots in females, more or less spotted with

black in males. In some specimens from Dinant, in Belgium (Plate XXIV. fig. 2),

the black spots are confluent into longitudinal bands on the sides of the belly.

Youn°\ just out of the egg, are dark grey above with round or vermicular lighter

spots ; a black vertebral line is often present ; the two lateral streaks are usually very

distinct and formed of more or less confluent white spots ; the blackish band between

them, continued from the temple, bears small round white spots ; limbs blackish, spotted

with white ; lower parts white. (See text-fig. 4 a, p. 369, and text-fig. 6 a, p. 399.)

Measurements of adults (in millimetres) :

—

1. 2. 3. 4. 5. 6.

From snout to vent 72 67 62 60 57 59

„ fore limb 28 22 25 21 24 21

Length of head 18 14 16 14 15 13

Width of head 12 9 11 9 9 9

Depth of head 9 7 8 7 7 7

Fore limb. . 23 20 23 19 20 18

Hind limb .35 30 35 30 30 26

Foot 20 17 19 16 17 14

Tail 102* 118 125 97 110 81*
* Tail reproduced.

1. J
1

. Glenan Isles, Brittany (Giard).

2 2

3. c? . Eaux-Bonnes, Pyrenees (Lataste)

.

4. 2 . ,, ,, ,,

5. $

.

Herkulesbad, Hungary {Mehely).

O- ? . ;> i> »

In the following table I give the size and record variations in the lepidosis in a

number of adult specimens in the British Museum or in the Lataste Collection :

—

1. 2. 3. 4. 5. 6. 7.

Nr. St. Malo <J 66 47 26 11 21 18 1

2 66 54 30 9 26 20 1

2 62 50 32 9 26 19 1

2 53 50 29 9 25 20-22 2

1 Very well marked in some specimens from Paris, the Pyrenees, and the Alps near Randa.
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Great Chausev Id.

Bouron, Fontainebleau

Eaux-Bonnes, Pyrenees

Dinant, Belgium

Lower Ahr . . .

Odilienberg, Vosges .

Randa, Switzerland .

Miesenbach, nr. Vienna

Vo^lau, nr. Vienna .

Herkulesbad, Hungary

Bozen, S. Tyrol . .

6
?

a
?

?

1.

63

67

Glenan Isles

67

65

63

66

„ 64

„ 64

54

? 65

„ 65

„ 59

» 53

<? eo

» 57

» 54

„ 50

? 59

» 56

„ 55

„ 55

? 62

<? 61

? 58

S 57

„ 56

c? 60

2 56

cJ 57

? 59

c? 63

„ 62

? 67

1. Length (in millim.) from snout to vent. 2.

3. Transverse series of ventral plates. 4. Number of plates in collar. 5. Number of scales and

granules between symphysis of chin-shields and median collar-plate. 6. Number of femoral pores

(on right and left sides, if differing). 7. Number of supraciliary shields in contact with second

supraocular.

For detailed descriptions applying exclusively to the typical form, cf. Fatio, Faune

des Vert, de la Suisse, iii. p. !J2 (Switzerland); Lataste, Faune Herp. de la Gironde,

p. 71 (Gironde); Bedriaga, Arch. f. Nat. 1878, p. 271 (W. Germany, Paris, Riviera,

Tyrol).

2.

55

51

53

47

56

54

53

54

54

55

48

58

51

50

54

58

55

55

54

62

53

59

55

48

55

51

52

50

42

59

55

56

56

57

3.

28

29

25

29

24

26

25

27

25

25

29

28

29

27

9.K

29

27

28

29

27

26

27

26

26

24

28

25

25

25

26

30

4.

9

9

9

9

10

9

11

11

11

9

11

10

9

9

9

10

9

9

7

9

9

9

9

8

11

9

9

10

9

10

9

8

12

10

5.

26

20

22

22

25

27

25

27

26

26

21

23

23

25

21

23

23

25

25

24

24

24

27

20

2.2

24

27

22

22

30

27

28

26

28

6.

20-21

19

18-19

18

21-23

19

17-19

17

16-17

21-20

16-18

17

18-19

16

18-20

21-20

21-20

20

20-21

21-18

19-20

21-20

21-20

18-20

19

20-19

20

18-16

13

19-20

18-20

19-20

21

21

1

1

1

1

1

1

1

1

2

1

1

1-2

1

1

2

1

1

1

1-2

1

2

2

]

]

2

2

1-2

1

1

Number of scales across middle of body.
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Specimens from the Pyrenees at or near Eanx-Bonnes (700-1100 metres), of which I

have examined over 50, are in no way distinguishable from the Wall-Lizard of the

plains of France. But specimens from a greater altitude (1 545 m.) in the neighbourhood

of the Pic du Midi have been alluded to by Bedriaga (Arch. f. Nat. 1879, p. 290) as

Remarkable for their strongly depressed body and coarse dorsal scaling, and their general

appearance when in the open had suggested Lacerta vivipara to their collector,

F. Lataste. The dorsal scales are described as very flat, but with a more or less distinct

keel ; and, although the caudal scales are only feebly keeled, the whorls project on the

sides to form a very distinct serration. The masseteric disk is usually broken up into

5 or 6 large scales. Dark ocelli are usually present above the axil.

From a brief allusion again made to these lizards by Bedriaga in his monograph

Abh . Senck. Ges. xiv. 1886, p. 196), Mehely (Ann. Mus. Hung. ii. 1904, p. 371) is

inclined to suspect the existence of a new species in the Pyrenees. As there is fortunately

one of these specimens in the Lataste Collection, I can confidently say that a specific

separation from L. muralis is out of question, and I append a few particulars of this

unique example, a female, which is figured on PI. XXIV. fig. 5 and PI. XXV. fig. 6.

Head rather short and but moderately depressed, its greatest depth equalling the

distance between the anterior border of the eye and the tympanum. Hind limb not

quite reaching the wrist of the adpressed fore limb ; foot not longer than the head.

Frontal shield a little shorter than its distance from the end of the snout 1
; first

supraciliary in contact with the second supraocular; occipital shorter, but a little

broader, than the interparietal ; nasal reaching or nearly reaching the anterior loreal ;

four anterior upper labials; masseteric disk very small on one side, indistinct on the

other.

Only 19 gular scales and granules on the median line 2
; collar with entire edge,

formed of 9 plates.

Dorsal scales granular, flat, rounded, faintly keeled, larger on the back than on the

sides, where 3 correspond to a ventral plate ; 50 scales across the middle of the body

;

32 transverse series correspond to the length of the head. 28 transverse series of ventral

plates.

Scales on upper surface of tibia feebly keeled, much smaller than on the back (8 rows

of these scales corresponding to 5 dorsals).

Femoral pores 17-16. 24 lamellar scales under the fourth toe.

Caudal scales truncate and rather feebly keeled, the whorls very distinctly longer and

shorter alternately and detached at the sides, forming a strongly serrated outline

;

24 scales in the fourth whorl.

Brown above, with two white, black-edged streaks on each side, and a vertebral series

1 Quite in the same proportion as in Mehelv's Lacerta Tiorvathi.

- Just below the minimum recorded in the typical form from other localities.
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of partly confluent black spots ; two black ocelli with white centres above the shoulder

;

only very small spots on the sides of the tail ; belly greyish white, with small black

spots on the sides.

millim.

From snout to vent 70

„ „ fore limb .... 24<

Length of head 15

Width of head 10

Depth of head 8

Fore limb 20

Hind limb 27

Foot 15

Tail (reproduced) 108

In the same part of the Pyrenees, but at a much lower altitude, I captured in June

1S78, on a wall in the town of Bagneres de Bigorre, a rather remarkable specimen,

preserved in the Brussels Museum, which my colleague M. Dollo has had the kindness

to send me for re-examination. It is a female of large size (72 millim. from snout to

vent), which attracted my attention by the presence of a large black ocellus with blue

centre, above the axil, well displayed as the lizard sunned itself on the old wall.

Head once and two-fifths as long as broad, much depressed 1
, its depth equal to the

distance between the posterior border of the eye and the tympanum. Hind limb reaching

the elbow of the adpressed fore limb ; foot once and one-fourth as long as the head.

Frontal shield nearly as long as its distance from the end of the snout ; series of

supraciliary granules complete ; occipital much smaller than the interparietal ; masseteric

disk rather small. 21 gular scales and granules on the median line ; collar with

entire edge, formed of 10 plates. Dorsal scales granular, flat, smooth, faintly keeled

towards the tail, a little larger on the back than on the sides, where 3 correspond to a

ventral plate ; 55 scales across the middle of the body ; 28 transverse series correspond

to the length of the head. 29 transverse series of ventral plates. Scales on upper

surface of tibia distinctly keeled, smaller than dorsals. Femoral pores 17 on each side.

2G lamellar scales under the fourth toe. Caudal scales obtusely keeled, very obtusely

pointed behind ; the fourth whorl behind the postanal granules contains 36 scales.

Colour grey-brown above, with a dark brown lateral band bordered above and below

by a white streak ; a few blackish dots irregularly scattered on the back ; above the axil,

the lateral band is interrupted by the large ocellar spot mentioned above ; belly

without spots.

A side view of the bead and anterior part of the body of this specimen (enlarged

2£ times) is given on PI. XXV. fig. 7.

1 Quito us much as in a typical L. depressa.

vol. xvn.

—

part iv. No. 2.— October, 190"). 3 b
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II.—SPANISH PENINSULA.

(Plates XXIV. & XXV.)

The typical form, in no respect distinguishable from that inhabiting Central Europe,

certainly occurs in the northern parts. The British Museum contains specimens from

Corunna (Seoane) and from Barcelona (Thomas and Pocock). Specimens from Arnao

(Bedriaga) are in the Lataste Collection 1
.

The belly of the adult males is spotted with black, and the masseteric plate is well

developed, except in one specimen from Barcelona, in which it is altogether absent.

Larger, more handsomely marked specimens occur on the islet La Deva, opposite

Arnao, and have been described by Bedriaga as

Var. rasquinetii, Arch. f. Naturg. 1878, p. 260, pi. x. figs. 1 & 2.

Dark olive-green to dark brown above ; sides of body sky-blue with a black network ;

a series of black spots forms an interrupted stripe along the middle of the back ; large

black spots on the upper surface of the tail ; lower parts bright red, much spotted with

black ; the whole of the outer row of ventral shields and the outer half of the adjacent

ventral shields sky-blue.

The type specimen, male, of which the life-coloration has been described and figured

by Bedriaga, is now preserved in the British Museum.

Dimensions (in millimetres) and scaling are as follows :

—

From snout to vent . 70

„ „ fore limb 28

Length of head 18

Width of head 12

Depth of head 10

Fore limb 24

Hind limb 36

Foot 19

Tail (reproduced) 113

Number of scales across body 58

„ corresponding to a ventral plate . . 3-4

„ from chin-shields to collar 25

plates in collar 9

transverse rows of ventral plates 26

femoral pores 17-18

Dorsal scales very distinctly, rather strongly keeled, the keels disappearing on the

sides of the body ; 38 transverse series correspond to the length of the head. Edge of

' Specimens from Arnao have been described from life by Bedriaga, Arch. f. Naturg. 1878, p. 267.
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collar very slightly serrated. Temporal scales rather large, with quite distinct tympanic

and masseteric shields, the latter separated from the parietal by two series of scales.

The rostral shield very nearly enters the nostril. 25 scales under the fourth toe.

In my opinion, Easquinet's lizard does not constitute a definable variety, any more

than the lizards on the Glenan Isles in Brittany, and I regard it as almost certain that

were any large number of specimens collected some would prove to be absolutely

unseparable from the typical form as occurring on the mainland of the Asturias.

In North-western and Central Spain and in Portugal there occurs a distinct form

which has been insufficiently defined by Seoane as

Var. BOCAGEI,

in a pamphlet issued in 1885 (antedated 1884) under the title of " Identidad de Lacerta

Sckreiieri (Bedriaga) y Lacerta viridis, var. Gadovii (Boulenger) i investigaciones

herpetologicas de Galicia."

" Lacerta muralis, Laur., var. Bocagei, nov. var. Comunisimo en toda Galicia. Esta

forma, intermedia entre muralis fusca y muralispytiusensis, se diferencia de la primera

per el dorso que es de color verde, y de la segunda por que los flancos son pardos,

ademas de los caracteres que espondre al describirla."

I here give details of specimens from Galicia, received from the late V. L. Seoane

and preserved in the British Museum and in the Lataste Collection, from Madrid,

received from the Madrid Museum, and from the Serra de Gerez, collected by

Dr. Gadow. Specimens from Pontevedra (Bosca) are in the Lataste Collection.

1. 2. 3. 4. 5. 6.

cJ. Galicia 57 60 29 9 29 16-15

45 54- 27 11 23 18-17

42 55 27 10 24 16-15

$ . „ 60 57 29 8 25 16

55 62 30 10 27 17

?. Corunua 44 58 32 11 25 15

<J. Escorial, Madrid 56 65 26 11 30 19

56 62 27 11 27 19-20

$. „ „ 59 56 29 10 29 17-16

<J. S. de Gerez 55 58 26 9 26 17

„ 55 54 26 9 28 19-18

55 57 28 11 26 17

55 63 28 9 31 15

1. Length (in millitn.) from snout to vent. 2. Number of scales across middle of body.

3. Transverse series of ventral plates. 4. Number of plates in collar. 5. Number of scales and

granules between symphysis of chin-shields and median collar-plate. 6. Number of femoral

pores.

3b2
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The dorsal scales are sometimes distinctly keeled, sometimes quite smooth ; 36 to 50

transverse series correspond to the length of the head ; the ventrals form 6 longitudinal

series. 28 to 34 caudal scales in the 4th or 5th whorl behind the postanal granules, those

on the upper surface strongly keeled. 21 to 29 scales under the fourth toe. The head

(PI. XXV. figs. 8 & 9) is often rather more depressed than in the Central-European

specimens, and may remind one of L. ledriagw from Corsica ; its depth at the occiput

equals in some specimens the distance between the tympanum and the posterior border

of the eye, in others that between the tympanum and the centre of the eye.

Out of 5 specimens from the Serra de Gerez, 2 have the parietal excluded from

contact with the postocular 1
.

The masseteric disk is often very small or absent. The markings vary much, but

there is never any indication of a dark vertebral stripe ; the light dorso-lateral streaks,

if present, are closer together, or at any rate not wider apart, on the body than on the

nape ; the sides, and often the whole of the body, may show a black network

enclosing small roundish pale green spots; the lower parts are uniform, or but scantily

spotted with black.

Young specimens from Oporto (Gadow) and Cintra (Yerbury) may be referred to

the same variety.

Two specimens, male and female, from Galicia, collected by M. Seoane, are figured,

PI. XXIV. figs. 6 & 7, and the anterior part of the body of a spotted male from the

Serra de Gerez, collected by Dr. Gadow, is represented on PL XXIV. fig. 8.

Specimens from Lisbon agree with those from Galicia, except that the caudal scales

are less strongly keeled. The scales are smooth or nearly so, and the masseteric disk

is small or absent.

1.

J
1

. Lisbon 48

?• „ 48

?• „ 46

Boettger (Sitzb. Akad. Berl. 1887, p. 185) also finds the Lisbon and Gerez

specimens very similar, and describes the ground-colour as of a greenish grey.

Specimens from Coimbra have been described by Bedriagain 1890 (' Amphibiens et

Reptiles recueillis en Portugal par M. A. F. Moller,' p. 52). The femoral pores are

stated to vary between 15 and 19. Unlike the Portuguese specimens examined by me,

the tail does not equal two-thirds of the total, and the scales on the upper surface

of the leg may be as large as those on the body.

1 A young lizard from Ciudad Eeal (Bosea) in the Lataste Collection, which agrees well with the Serra de

Gerez specimens, also shows this character.

2. 3. 4. 5. 6.

60 26 9 29 21

60 30 9 23 16-18

55 30 10 29 19-18
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Measurements of specimens from N.W. Spain and Portugal :

—

1. 2. 3. 4. 5. 6.

From snout to vent 57 55 55 55 48 46

„ fore limb 22 19 21 21 18 17

Length of head 14 12 14 13 11 10

Width of head 10 8 9 9 8 7

Depth of head 8 7 7 6 6^5^
Fore limb 20 17 20 18 16 14

Hind limb 30 24 30 27 26 21

Tail 85 92 103 93 102 60

1. <J. Galicia {Seoane.—Lataste Coll.).

2. ? . >> 11

3. J" . Serra de Gerez (Gadow).

5. <?. Lisbon (H. O. Forbes).

6. $ . „ „ Tail reproduced.

Var. liolepis.

Bedriaga (Arch. f. Naturg. 1879, p. 292) has briefly alluded to a small form which

he observed alive at Valencia, on the road to the Dehesa de la Albufera, and which

struck him as remarkable for the extremely small dorsal scales and smooth caudal

scales, the middle dorsals of which are more or less enlarged. The colour is described

as a pale yellowish brown above, with a brown, white-edged lateral band, greyish or

yellowish beneath. Length from snout to vent 49 millimetres.

Among numerous specimens from Valencia in the British Museum (Lilford, Bosca,

Bolivar) some agree with Bedriaga's description in having the upper caudal scales very

faintly keeled, almost smooth, and the granular dorsal scales are very minute, scarcely

larger than those on the upper surface of the tibia. Some specimens, however, have the

dorsal scales larger, and the caudal scales distinctly, though rather feebly, keeled ; I

do not think it possible to sharply define this form, which may be said to connect the

typical form with the var. Mspanica, and also with the var. pityusenis. I have received

specimens of the same form from Seville (Prof. Calderon).

The scales across the body vary from 52 to 65 ; 3 or 4 correspond to one ventral

plate, and 42 to 56 to the length of the head ; they are smooth or faintly keeled on

the back ; ventral plates in 6 longitudinal rows, except in one $ , which has 8 ; collar-

plates usually smaller than in the typical form, 9 to 14 in number; 25 to 35 gular

scales and granules on the median line. Upper caudal scales feebly or faintly keeled,

sometimes nearly smooth ; 28 to 34 scales in the 4th or 5th whorl behind the postanal

granules. Femoral pores 15 to 22 on each side. 23 to 27 scales under the fourth toe.

Nearly constantly four anterior upper labials 1
. Masseteric disk more or less

1 One specimen has five on one side.
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developed (separated from the parietal by 1 to 4 series of scales) in 10 specimens out

of 30, this plate in the others being just distinguishable or absent. In one specimen

from Seville the parietal is not in contact with the postocular.

No specimen exceeds a length of 60 millim. from snout to vent, and females of

44 millim. are gravid.

In their markings the very young (see text-fig. 4 c, p. 369) are quite similar to those of

the typical form from France, and a black vertebral streak (which I have never observed

in any of the specimens from North-Western and Central Spain and Portugal) is likewise

often present. The adults are pale grey or brown, and the blackish spots, if present,

are small ; a median series of black spots or traces of a blackish vertebral line are often

present ; ventral spots are absent or small and confined to the sides. One male specimen

from Valencia is exceptional in having the lower parts dotted all over with black.

I append particulars of 12 specimens from Valencia, and of 2 from Seville.

l. 2. 3. 4. 5. 6.

Valencia 3 60 57 27 10 33 18

j;

;j

>>

?

>)

J!

3

60

55

53

52

51

49

54.

50

50

46

4-1

52

55

62

58

59

59

64

59

60

62

53

59

62

26

28

25

27

28

23

30

31

30

28

30

28

12

14

10

12

11

10

11

11

11

11

12

11

28

34

28

29

28

27

25

30

33

28

27

26

17-16

20

16

18-21

18-19

18

17

16-17

17-18

16

18-19

Seville . 19-20

? 50 57 29

id female from Valencia

11 28 19

Measurements of largest male ai

6. ?•

From snout to vent . 60 54

55 55 fore limb 24 19

Length of head 15 12

Width of head 10 8

Depth of head 8 6

20 17

33 26

Foot . . . 17 13

Tail . . .

* Keprodu ced.

120 60*

Male and female specimens fr<nn Valencia are figured on PI . XXIV. figs. 9 & 10,

and PI. XXV. fig. 10.
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Var. vaucheri.'

A single male specimen of a lizard agreeing in most respects with the Tangier

variety described further on as var. vaucheri was collected at Salir, Algarve, by

Dr. Gadow, who has presented it to the British Museum. The dorsal scales are feebly

keeled and not larger than those on the upper surface of the tibia ; they number 76

across the middle of the body, 3 and 4 transverse series correspond to the length of one

ventral plate, and 57 to the length of the head. The ventral plates form 27 transverse

series, in most of which the outer plate is divided, so that the longitudinal rows may be

described as 8 in number. 10 plates in the collar, and 31 gular scales and granules in

a line in the middle. Femoral pores 18-17 ; 28 lamellar scales under the fourth toe.

30 scales in the fourth whorl behind the postanal granules. The specimen is

anomalous in having only three anterior labials on the right side ; the masseteric shield

is small and divided into two or three pieces.

The back is greyish brown with a black network, the sides are black with round

light spots; small black spots are present on the ventral shields.

millim.

From end of snout to vent 47

,, „ „ fore limb 19

Length of head 12

Width of head 8

Depth of head 6

Fore limb 16

Hind limb 26

Foot 15

Tail (reproduced) to

Compared with the Tangier specimens on which this variety is primarily founded 1
, the

lizard here described differs in its still finer lepidosis and in the division of the outer

ventral plates—characters which probably could not be maintained as distinctive should

a series of specimens be available.

Var. MONTICOLA.

A single female specimen collected by Dr. Gadow in the Serra Estrella, Portugal, at

an altitude of about 6000 feet (PL XXIV. fig. 11), first struck me by its general

resemblance, in form and markings, to the Caucasian vars. chalybdea and saxicola. It

has also much in common with the newly described L. horvathi from S.W. Hungary.

Among the Lizards of the Madrid Museum, which Prof. Bolivar has kindly sent to me

i Below, p. 418, PL XXIX. fig. 9.
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for study, I was pleased to find two further specimens of this form, both females—one

marked " Galicia " (PI. XXIV. fig. 12), the other from an unknown Spanish locality

(PL XXIV. fig. 13). A young specimen labelled " Spain (Bosca) " is preserved in the

Lataste Collection (see text-fig. 4 d, p. 369).

The head (PL XXV. figs. 11 & 12) is strongly depressed, and the supratemporals are

well visible from above ; the parietal does not touch, or scarcely touches, the upper

postocular, and its antero-lateral border is slightly concave 1
; in one specimen the nasal

Text-fig. 3.

Upper and side views of Leads of :

—

a. Lacerta Jiorvathi ; b. L. muralis, var. montkola
;

c. L. muralis, var. clepressa.

forms a suture with the loreal 2
; four anterior upper labials ; masseteric disk large

;

rostral forming a suture with the frontonasal ; frontal as long as or a little shorter than

its distance from the end of the snout ; supraocular granules forming a complete series.

1 Exactly as figured for L. mosoriensis by Me'hely, Ann. Mus. Hung. ii. p. 366, fig. 2, A.—" Diese

Eigenschaft, die ich fur einen blutsverwandtsehaftlichen Character einer mit Lacerta sa.vicola Eversm. im

Kaukasus beginnenden und mit Lacerta Jiorvathi abschliessenden, von der Entwickclungsreihe dor Lacerta

muralis grundverscbiedenen phyletiscben Eeibe betrachte."—Me'hely, Z. c.

2 As in L. Jiorvathi, Mehely, t. c. p. 367, fig. 3, C.
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50 28 10 25 18-17

47 29 9 25 19-20

46 28 9 22 17
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22 to 25 transverse series of gular scales ; collar entire, with 9 or 10 plates. Dorsal

scales (PL XXV. fig. 13) large and flat, smooth or faintly keeled, larger than those

on the sides, which are larger than those on the upper surface of the tibia, 5 or 6 of

the former corresponding to 8 of the latter ; 46 to 50 scales across the middle of the

body, 27 to 34 transverse series corresponding to the length of the head 1
. Ventral

plates in 28 or 29 transverse series, some of which may contain 8 plates. Femoral

pores 17 to 20. 23 or 24 lamellar scales under the fourth toe. 28 to 30 caudal scales

in the front whorl behind the postanal granules, the upper truncate and very feebly

keeled ; the whorls very markedly longer and shorter alternately. The hind limb

reaches the wrist or the elbow of the adpressed fore limb.

The following are the particulars of the three female specimens :

—

1.

Spain 76

Serra Estrella 62

Galicia 62

Greyish or pale olive above (in spirit), with large black spots forming two series

along the middle of the back ; sides darker, bordered above by a series of black spots

or by a black wavy streak enclosing light round spots ; a few dark ocelli with light

centres may be present above the shoulder and axilla ; lower parts whitish or greyish,

with or without scattered black dots on the belly and under the hind limbs.

Measurements (in millimetres) :

—

Prom snout to vent 76 62 62

„ fore limb 27 22 24

Length of head 16 15 15

Width of head 11 10 10

Depth of head 7 6 7

Fore limb 22 20 21

Hind limb 35 31 31

Foot 17 17 17

Figures are given on page 366 of the upper aspect of the head of the largest

female specimen from Spain, in one of the types of L. horvathi Mehely, and that of a

1 These scales are strikingly similar to those of L. TiorvatM, which, according to lle'hely, number 40 to 40

across the middle of the body. In a specimen which Prof. v. Mehely has kindly sent me, the scales number 43

across the middle of the body, and 31 transverse scries of dorsal scales correspond to the length of the head ;

the Professor kindly informs me that the statement made by him that 10 to 12 transverse series of dorsal

scales correspond to the length of one centimetre is the result of a lapsus, 18 to 22 being the right nnmber.

The scales are represented as much too large in the figure of L. horvathi given in the Hungarian journal

' Allattani Kozleme'nyck,' iii. 1004, pi. v.

vol. xvii.

—

paiit iv. No. 3.

—

October, 1905. 3 c
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male from Trebizond, one of the types of L. depressa Camerano 1
, in order to show

the striking resemblance in the form of the head-shields in these geographically

remote varieties.

A very distinct variety, which is, however, connected with the var. liolepis, is that

first described by Dr. Steindachner as a form of Lacerta oxycephala, and for which the

name hispanica, proposed by him, should be retained. Its synonymy is as follows :

—

Var. hispanica.

Lacerta oxycephala, var. hispanica Steindachner, Sitzb. Ak. Wien, Ixii. 1870, 1, p. 336, pi. i.

figs. 3-6; Boettger, Abh. Senck. Ges. xii. 1881, p. 376.

Lacerta oxycephala, part., Schreiber, Herp. Eur. p. 404 (1875).

Lacerta muralis fusca, part., Bedriaga, Arch. f. Nat. 1879, p. 293.

Lacerta muralis, subsp. steindachneri Bedriaga, Abh. Senck. Ges. xiv. 1886, p. 256.

Lacerta muralis, var. hispanica Boulenger, Cat. Liz. iii. p. 33 (1887).

This form, which in its sharply pointed snout and conspicuously striated body reminds

one of a young Acanthodactylus, has been very well figured by Steindachner and fully

described by Bedriaga. Its characters have been summarised by me as follows:

—

Head and body much depressed ; snout moderately long, acutely pointed. Fre-

quently five upper labials anterior to the subocular ; no masseteric shield. Collar-plates

very small
;
gular fold scarcely indicated. Scales small, flat, smooth, roundish, 50 to 60

across the middle of the body. Grey above, with five or seven longitudinal blackish

streaks usually bearing small irregular light spots ; the lateral streak, passing through

the eye, broadest, the vertebral narrowest ; in the young, the lateral black streaks

separated by pure white ones ; lower surfaces uniform whitish.

I have nothing to modify in this definition, as the British Museum has only added

one to the two small specimens mentioned in the Catalogue.

The femoral pores number 15 to 19 (14-18, Bedriaga). The series of supraocular

granules is complete or the first supraciliary is in contact with the second supraocular

;

one specimen has 5 anterior upper labials on both sides, a second has 5 on one side and

4 on the other, whilst a third has 4 on both sides ; the parietal does not touch, or barely

touches, the upper postocular
;
gular scales in 26 to 29 transverse series. Upper caudal

scales feebly keeled. 25 or 26 scales under the fourth toe. The hind limb reaches the

axilla or the shoulder.

This lizard does not appear to exceed a length of 50 millim. from snout to vent.

Figured on PI. XXIV. fig. 14 and PI. XXV. figs. 14 & 15.

Habitat. S.E. Spain (Alicante, Murcia, Cartagena, Almeria).

1

Of. Boulenger, P. Z. S. 1904, ii. p. 332, pi. xxii. fig. a.
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Text-fig. 4.

569

d. e.

Young specimens of :

—

a, f. typica, Arnao, Asturias ; b, var. hocagei, Madrid ; c, var. liolepis, Valencia
;

d, var. moniicola, Spain ; e, var. hispanica, Almeria.

III.—BALEAKIC ISLANDS.

(Plates XXIII. & XXVI.)

A good example of the neglect of the lepidosis in defining races of the Wall-Lizard,

of which I have complained above, is offered by the lizards inhabiting the Balearic

Islands. Although the form and coloration have been described by Bedriaga and by

Bosca, the difference in scaling by which the Iviza lizard can be sharply separated

from the so-called varieties inhabiting the two more eastward islands has hitherto

entirely escaped attention. Yet, with the help of these characters, the Balearic lizards

stand out as the best-definable of all the subspecies or varieties which have been

included under Lacerta muralis, and certainly have stronger claims to specific separation

than have L. ledriagw and L. depressa.

But, then, it is necessary to entirely put aside the colour—whether brown, yellow,

green, or black—and to place together, as var. pityusensis Bosca, the Iviza specimens

referred by Bosca, to vars. balearica and pityusensis, and to group under the older name

of var. lilfordi Gthr. all the lizards fruni Majorca, Minorca, and neighbouring islands,

which have been described by Bedriaga as vars. balearica, gigliolii, and Ulfordi, the

numbers of the scales counted across the middle of the body (55 to 68 in the former,

70 to 90 in the latter) being sufficient for their discrimination. The important fact

that in the Iviza lizards the rostral shield constantly enters the nostril, as only

exceptionally happens in other forms of L. muralis, affords a diagnostic character by

which to separate them from those of Spain, which agree in the number of scales

across the body.

3c2
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Since this paper was written Hr. Lor'enz Miiller has reported (Zool. Anz. 1905,

p. 502) the occurrence of the var. cettii (= tiliguerta) at Binisaida, S.E. coast of

Minorca, and he has kindly sent me one of his specimens, which agrees entirely with

the Sardinian var. tiliguerta. Whether these lizards are really indigenous or were

introduced by human agency is a question which Hr. Miiller himself has suggested for

consideration, but which cannot at present be solved.

Var. PITYUSENSIS.

Lacerta muralis, var. balearica Bosc;C, An. Soc. Espan. H. N. xii. 1883, p. 245.

Lacerta muralis, var. pityusensis Bosca, 1. c. p. 246.

Lacerta muralis balearica, var. pityusensis Bedriaga, Abh. Senck. Ges. xiv. 1886, p. 254.

Head (PI. XXVI. fig. 1 a) once and a half to once and two-thirds as long as broad,

moderately depressed, its depth in the tympanic region equalling the distance between

the anterior border or the centre of the eye and the anterior border of the tympanum ;

snout rather pointed. Neck as broad as or a little broader than the head. Body mode-

rately depressed. Hind limb reaching the shoulder or the collar in the males, the

shoulder, the axil, or the elbow of the adpressed fore limb in the females ; foot as long

as or a little longer than the head. Tail once and a half to a little over twice the

length of head and body, rounded in section, cyclotetragonal at the base.

Rostral shield entering the nostril, often largely ; nasals forming a suture behind the

rostral, separated from the anterior loreal by the postnasal, which is usually single l
.

Frontal as long as or shorter than its distance from the end of the snout ; a series of

o-ranules between the supraciliaries and the principal supraoculars 2
, the first or first

and second of which are usually in contact with the first supraciliary. Occipital usually

as Ion 0, as and broader than the interparietal, sometimes much smaller. Parietals once

and one-third to once and two-thirds as long as broad, in contact with the upper post-

ocular. Upper temporal shield entirely absent or broken up into a series of small

shields. Temple covered with granular scales ; tympanic and masseteric shields distinct,

the latter separated from the parietal by from one to three series of scales. Four upper

labials anterior to the subocular 3
.

26 to 34 scales and granules on a line between the symphysis of the anterior chin-

shields and the median collar-plate ; gular fold distinct ; collar even-edged, formed

usually of rather small plates, 9 to 14 in number.

1 Two postnasals on the left side in two of the specimens in the British Museum, two on both sides in a

specimen in the Madrid Museum.

- These granules are reduced to a few in one of the specimens in the British Museum and in four in the

Madrid Museum.
3 Five on one side in two specimens, on both sides in one.
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Dorsal scales (PI. XXVI. fig. 1 b) granular, roundish-hexagonal, more or less feebly

but always distinctly keeled, 55 to 68 across the middle of the body ; 3 and 4 trans-

verse series (rarely 4 throughout) correspond to one ventral plate, 35 to 47 to the length

of the head.

Ventral plates in 6 longitudinal and from 26 to 30 transverse series.

Anal plate bordered by one or two semicircles of small plates.

Scales on upper surface of tibia finely granular, much smaller than dorsals, more or

less distinctly keeled. 19 to 24 pores under each thigh. 26 to 31 lamellar scales

under the fourth toe.

Upper caudal scales strongly keeled, truncate or very obtusely pointed behind ; the

whorls subequal in length, the fourth behind the postanal granules containing 30 to 3S

scales.

Brown, yellow, or green above, with black or reddish-brown spots or vermiculations,

usually arranged in five or seven more or less well-defined longitudinal stripes ; the

black markings sometimes forming chains enclosing roundish light spots, or an irregular

reticulate pattern, or reduced to mere dots or vermiculations ; females often with a light

dorso-lateral streak, beginning from the supraciliary edge, sometimes bordered by fine

black lines, sometimes with a black vertebral streak ; upper surface of head spotted or

vermiculated with black ; tail with dark and light markings, forming more or less

regular longitudinal series. Young with six light streaks on the body. Belly yellow,

orange, or red, without markings, except on the outer row of ventral plates, which

bears large blue spots.

Measurements (in millimetres) of two of the type specimens in the Lataste

Collection :

—

6. $•

From snout to vent 72 64

„ fore limb 30 23

Length of head 18 15

Width of head 13 9

Depth of head 11 7

Fore limb 28 19

Hind limb 40 32

Foot 21 17

Tail 145 85*

* Tail reproduced.

I have examined 79 specimens, all collected by Sr. E. Bosca on Iviza, three of

which belong to the Lataste Collection, the rest being in the British and Madrid

Museums.
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I append particulars as to size and scaling of some of them :

—

1. 2. 3. 4. 5. 6.

J ..... . 80 60 26 12 30 21

„ 75 61 27 10 31 23-21

„ 73 67 27 14 34 24-22

„ 72 62 28 9 30 22-24

„ 72 60 27 12 28 22-23

„ 70 63 26 12 26 20

„ 67 60 26 12 28 19-20

„ 65 63 27 11 31 21

„ 64 62 28 10 32 23

„ 62 68 27 11 32 23

„ 60 64 27 11 29 23-24

? 70 60 30 9 26 19

„ 64 55 29 9 29 20-21

„ 62 57 28 11 33 22-21

„ 58 57 29 10 33 20-21

„ 55 56 28 10 31 23-22

1. Length (in millim.) from snout to vent. 2. Number of scales across middle of body.

3. Transverse series of ventral plates. 4. Number of plates in collar. 5. Number of scales

a nd granules between symphysis of chin-shields and median collar-plates. 6. Number of femoral

pores (on right and left sides, if differing)

.

This form was found by Bosca on Iviza and on the small neighbouring islands

La Grosa, La Eedonia, and El Malvi.

Several specimens are figured on PL XXVI. figs. 1-5.

Var. LILFORDI.

Zootoca lilfordi Giinther, Ann. & Mag. N. H. (4) xiv. 1874, p. 158.

Lacerta lilfordi Braun, Arb. Zool. Inst. Wiirzb. iv. 1877, p. 4.

Lacerta muralis Braun, 1. c. p. 26.

Lacerta muralis fusca Bedriaga, Arch. f. Naturg. 1878, p. 275.

Lacerta muralis, var. gigliolii Bedriaga, op. cit. 1879, p. 247, pi. xvii. fig. 2.

Lacerta muralis, vars. balearica, gigliolii, lilfordi Bedriaga, Bull. Soc. Zool. France, 1879, p. 221,

pi. ix. figs. 1-3.

Lacerta muralis balearica, part., Bedriaga, Abb. Senck. Ges. xiv. 1886, p. 248.

Variations in colour in this lizard are solely responsible for the several names in the

above given synonymy. The black colour of the specimens from the Isla del Ayre, near

Minorca, was the sole ground on which Giinther established his Zootoca lilfordi, and

he showed his neglect of structural characters by associating with it the black lizard of

the Filfola rock near Malta. The lizard of Isla del Ayre differs, I repeat, in no other
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respect but the ground-colour from the brown or green lizards of Minorca and

Majorca, the markings of which may be detected in certain lights in some adult black

specimens, and which are distinctly shown by all young specimens. Brown and olive-

green specimens from Minorca were first referred by Bedriaga to his subspecies fusca,

and afterwards to a distinct variety named balearica ; whilst specimens with a blue or

blue-green back, from the Dragoneras Island, near Majorca, were described as another

variety named after Prof. Giglioli of Florence.

Having recently received from Senor J. Ferrer, of Mahon, numerous living

specimens (some brown, some green, some bluish green on the back, and the green ones

having after a time become brown 1
), I cannot regard the coloration as affording any

justification for the establishment of varieties; and as the structural characters are the

same in these so-called varieties, I have no hesitation in throwing them all together

under the name of var. lilfordi Giinther, which lias priority over that of balearica.

The form on which L. lilfordi was established I regard as a mere case of melanism,

fixed on certain islands, through influences which are as yet unexplained ; but there

would, in my opinion, be no more reason for allowing it the rank of variety, in the

sense in which I take the term, than in the case of the black individuals of Vipera berus

and V. aspis or of Lacerta vivipara. Besides, if all the individuals on Ayre Island and

other islets in the Balearic are affected with melanism, the name of the variety coupled

with an indication of the locality is amply sufficient to avoid confusion with any other

form. On the other hand, the Iviza lizard, which has been treated by previous authors

as a race equivalent to the vars. balearica, gigliolii, and lilfordi, can be well defined and

constitutes a quite distinct form.

Having explained my reasons for throwing together the so-called varieties mentioned

in the synonymy, I will proceed to a description of the material before me, consisting

of 32 specimens from the following localities:—Mahon (Braun in Lataste Coll., Bedriaga,

Ferrer), I. del Rey, near Minorca (Braun in Lataste Coll., Ferrer), I. del Ayre, near

Minorca (Lilford, Braun in Lataste Coll., Ferrer), I. Dragoneras, near Majorca (Bedriaga),

I. la Guardia, near Majorca (Bosca). The specimens from Is. del Ayre and la Guardia

are black or blackish, and represent the L. lilfordi, sensu stricto.

Head (PI. XXVI. figs. 7a, lb) once and a half to once and two-thirds as long as

broad, moderately depressed, its depth in the tympanic region equalling the distance

between the anterior border or the centre of the eye and the anterior border of the

tympanum ; snout usually decidedly pointed. Neck as broad as or broader than the

head. Body moderately depressed. Hind limb reaching the shoulder, the collar,

or a little beyond the latter in males, the axil or the shoulder in females; foot once to

once and one-third the length of the head. Tail once and a half to once and four-

fifths the length of head and body, rounded in section, cyclotetragonal at the base.

1 A.s happens in the males of our Sand-Lizard, Lacerla agilh.
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Rostral shield usually narrowly separated from the nostril, but sometimes entering

it ; nasals forming a suture behind the rostral, separated from the anterior loreal by the

postnasal, which is single. Frontal as long as or shorter than its distance from the end

of the snout ; a series of granules between the supraciliaries and the principal supra-

oculars, the first of which is often in contact with the first supraciliary. Occipital very

variable in size, often longer and broader than the interparietal L Parietals once and

one-third to once and two-thirds as long as broad, in contact with the upper postocular.

Upper temporal shield entirely absent or broken up into a series of small shields.

Temple covered with granular scales; tympanic and masseteric shields usually distinct 2
,

the latter separated from the parietal by two to four series of scales. Four upper labials

anterior to the subocular.

30 to 40 scales and granules on a line between the symphysis of the anterior chin-

shields and the median collar-plate
;
gular fold distinct ; collar even-edged, formed

usually of rather small plates, 9 to 15 in number.

Dorsal scales granular, round or oval, smooth, 70 to 90 across the middle of the body

(PL XXVI. fig. 7 (?) ; 4 and 5 transverse series (rarely 3 and 4) correspond to one ventral

plate, 42 to 62 to the length of the head. Ventral plates in 6 longitudinal and 26 to

30 transverse series.

Anal plate bordered by one or two semicircles of small plates.

Scales on upper surface of tibia finely granular, smaller than dorsals, smooth ; 17 to

25 pores under each thigh. 27 to 32 lamellar scales under the fourth toe.

Upper caudal scales more or less strongly keeled, truncate or very obtusely pointed

behind ; the whorls subequal in length, the fourth behind the postanal granules

containing 30 to 46 scales.

The colour of the back varies from brown to olive, bright grass-green, or blue-green
;

the sides are brown or reddish brown with paler brown or pale green spots. Three

stripes of dark brown or blackish spots or vermiculations extend along the back, but it

frequently happens that these stripes lighten in the centre and that their borders become

converted into lines, such specimens having six fine dark lines along the back ; some

specimens have dark marblings or vermiculations all over the back, and such is the case

in the single very young specimen I have examined 3
. The lower parts vary from orange

to salmon-red, copper-colour, or brick-red, without or with small black spots which

may form regular longitudinal series ; a series of turquoise-blue spots on each side of

the belly; throat spotted or marbled with reddish brown or blackish.

In the specimen from Dragoneras Island, Minorca, named by Bedriaga var. gigliolii,

the back, at least posteriorly, and the upper surface of the tail are described as of a dark

blue-green or peacock-blue, and the outer row of ventral shields lapis-blue. Preserved

1 Twice as long and twice as broad as the interparietal in a <S from Mahon.

- Hardly distinct in single specimens from Mahon, Dragoneras Island, and Ape Island.

3 Erom Mahon, in the Lataste Collection.
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in spirit, as they are now, such specimens cannot be distinguished from ordinary

Minorca lizards.

The Ayre Island specimens are described by Giinther (Zootoca lilfordi) as uniform

deep shiny black above and of a beautiful sapphire-blue beneath. But some specimens

from the same island sent to me alive by Sr. Ferrer are only of a very dark brown, with

the dark markings (lines and spots) of the main island form perfectly distinguishable
;

pale bluish-green or turquoise-blue spots on the sides of the lapis-blue belly, which

may bear small black spots. Now that they have been in spirit for many years, Lord

Lilford's specimens also show very distinctly the dorsal markings. Some of the black

specimens from La Guardia Island, near Majorca, collected by Senor E. Bosca, have

numerous pale bluish-green spots on the sides of the body and on the limbs. The

young of these melanotic insular forms are described by Braun as brown above,

with dark spots and lines, dark brown or black on the sides, with numerous blue spots,

the tail dark green ; the belly is greenish in the middle, black spotted with blue

on the sides l
.

Measurements (in millimetres) :

—

Malion. Ayre Id. (types).

3. 2- J. $.

From snout to vent 70 62 64. 61

fore limb 28 22 28 23

Length of head 18 14 17 15

Width of head 12 9 12 9

Depth of head 9 7 9 7

Fore limb 26 22 25 23

Hind limb 40 36 37 35

Foot 21 19 19 18

Tail 120 100 110 65*

* Tail reproduced.

Particulars of some of the specimens examined (as in preceding table) :

—

1. 2. 3. 4. 5. 6.

J. Mahon 70 78 27 15 37 24-25

„ „ 66 90 28 11 35 25-22

?. „ 61 70 29 10 30 23

60 82 27 11 37 22

$. Minorca 62 80 26 10 36 21

<J. I. del Key 64 85 27 11 35 22-24

64 83 30 9 37 23-24

, 67 79 28 11 35 20

1 Very detailed descriptions of the colours and markings in living specimens have been given by

Braun, I. c.

vol. xvii.—paet iv. No. 4.— October, 1905. 3 d
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1. 2. 3. 4. 5. 6.

S . I. del Ayre 72 78 28 10 39 23

64 90 27 11 36 23-22

64 83 27 10 31 20

$ . „ 64 80 30 10 35 20

61 80 27 10 38 20-19

„ „ 53 88 27 13 40 21

<J . I. Dragoueras 64 77 27 13 37 24-23

56 75 29 10 32 24

S . I. la Guardia 62 76 23 14 32 18-19

62 85 26 12 35 19

„ „ 60 86 26 15 36 22-21

?. „ 56 70 28 11 30 17

52 72 27 15 32 19-20

51 79 28 14 34 18-17

Specimens from Mahon are figured on Pis. XXIII. fig. 1 and XXVI. fig. 6.

One of the types of Z. lilfordi from Ayre Island is represented on PL XXVI. fig. 7.

The absence of any trace of a keel on the dorsal scales distinguishes this variety from

the preceding as well as from the vars. serpa and tiliguerta.

IV.—ITALY and SICILY.

A. Typical form, var. breviceps Blgr., var. beueggemanni Bedr.,

and var. nigkiventkis Bonap. (Plates XXIL, XXIIL, XXIV., XXVIII.)

In dealing with the variations of the Wall-Lizards in Central Europe, we have had

no difficulty in satisfying ourselves that, however great the differences between

individuals brought together under the name of L. muralis, we are not mixing up

forms which, if better understood, might be regarded as distinct species or subspecies,

and that even if any of the differences noticed should prove constant in a district, we

are only uniting under one name local or geographical variations for the future

recognition of which the name of the species coupled with the locality is amply

sufficient. But as soon as we extend our investigations south of the Alps, the problem

becomes more difficult, and we find ourselves confronted with several more or less

distinct forms, which, as they sometimes occur side by side in a locality, it is imperative

to distinguish by different names—be they called species, subspecies, races, or varieties.

On the rank to be accorded to such forms, the opinions of the best herpetologists

have differed very considerably in the past.

In the last revision of these lizards 1 I have, following the lead of the highest

authority on this difficult subject, grouped the Wall-Lizards of Italy under three

headings : the forma typica (subsp. fusca Bedr.), var. brueggemanni Bedr. (on

*
1 Cat. Liz. iii. p. 28 (1887).
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the authority of Bedriaga, not having been able to examine specimens of that form),

and var. tiliguerta (subsp. neapolitana Bedr.).

The question whether the third assemblage represents a distinct species or should

be regarded as formed of one or more subspecies or varieties of the true L. muralis

has remained an open question. But a better understanding of the second form has

led recent workers l to the conclusion that it is only a slight modification of the

typical form, leading gradually to the more southern var. nigriventris of Bonaparte,

with which it has even been proposed to unite it.

The identity of the brown L. muralis of Northern and Middle Italy with the lizard

occurring north of the Alps has never been questioned ; and there is, in fact, no means

of telling one from the other. An excellent description, with figures, of this form

will be found in Camerano's ' Monograph of the Lizards of Italy

'

2
, based chiefly

on specimens from Piedmont, Liguria, Lombardy, Venetia, Tuscany, and Umbria.

Some of the specimens from Liguria evidently belong to the var. brueggemanni, and

the determination of the specimens from Naples 3
, Malta, and Linosa need revision.

Bedriaga's var. brueggemanni and Bonaparte's var. nigriventris were placed by Camerano

in the synonymy of L. serpa.

In his diagnosis of L. muralis, Camerano gives the depth of the head in the

tympanic region as equal to the distance between the posterior border of the eye

and the tympanum ; while in L. genei and L. serpa, which he regards as specifically

distinct, this depth is stated to equal the distance between the anterior border or the

centre of the eye and the tympanum. Most of the Italian L. muralis f. typica

examined by me agree with the majority of Central-European specimens in having

the depth of the head equal to the distance between the centre of the eye and the

tympanum 4
, but a few from Turin and Genoa agree with Camerano's definition. The

hind limb may reach the collar in males 5
.

I here give particulars of some of the specimens (typical form) examined :

—

Domo d'Ossola S

» >> ¥

Turin cJ

»

?

1. 2. 3. 4. 5. 6. 7.

65 51 25 10 23 20-19 1

58 60 27 8 27 23-21 2

6-1 56 25 10 26 23 1

62 58 25 11 25 21-21 1

57 58 28 8 28 19 1

57 55 29 8 22 23-21 1

1 Lehrs, Zool. Anz. 1902, p. 227; Mehely, Ann. Mus. Hung. ii. 1904, p. 365.

2 Mem. Ace. Turin. (2) xxxvii. 1S85, p. 518.

This, Count Peraeca informs me, is probably referable to the var. brueggemanni.

1 The same observation has been made on numerous specimens from Rome (var. nigriventris) by Tositano

Spada, Boll. Soc. Rom. i. 1902, p. 90.

1 Specimens from Turin and Florence.

3d 2
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1. 2. 3. 4. 5. 6. 7.

Genoa <$ 63 60 24 10 28 22 2

$ 60 58 27 10 27 19 2

Portofino, m\ Rapallo . . . ? 60 56 27 8 26 20 1

Ferriere, Apennines . . . . $ 60 54 24 11 24 22-21

.... $ 57 54 25 11 24 24-25 1

Florence $ 63 60 24 9 26 21-20 1

„ „ 59 52 26 8 22 20-17 2

1. Length (in millimetres) from snout to vent. 2. Number of scales across middle of body.

3. Transverse series of ventral plates. 4. Number of plates in collar. 5. Number of scales and

granules between symphysis of chin-shields and median collar-plates. 6. Number of femoral

pores (on right and left sides, if differing) . 7. Number of supraciliary shields in contact with

second supraocular.

In the female from Ferriere (PL XXV. fig. 2) and in the young male from Genoa

the snout is as short and as obtuse as in L. horvathi Mehely ; but this is also the case

in a few specimens from France.

The dorsal scales are distinctly keeled, and 37 to 50 transverse series correspond to

the length of the head. The nasals usually form a very short median suture in the

Turin specimens, but 3 out of 13 have the rostral forming a suture with the

frontonasal J
. Two specimens from Turin have 5 upper labials anterior to the sub-

ocular, and one from Portofino has only three on one side. 22 to 29 lamellar scales

under the fourth toe.

Measurements :

—

Turin. Genoa.

6- ?• 6. "?.

From snout to vent 64 57 63 60

fore limb .... 25 21 25 22

Length of head 16 13 17 14

Width of head 11 9 11 9

Depth of head 8 6 8 6

Fore limb 22 19 23 21

Hind limb 35 29 36 32

Foot 18 16 19 17

Tail .123 115 140 115

Var. breviceps.

Boulenger, Annuar. Mus. Zool. Nap. i. 1905, no. 29.

Professor Monticelli nas been so kind as to send me for examination all the

specimens of Lacerta muralis preserved in the Zoological Institute of the Naples

1 Also in single specimens from Domo d'Cssola, Lanzo Valley, and Florence. Separation of tlie nasals

appears to be found in at least 20 per cent, of the specimens from south of the Alps.
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University, and among them I was much surprised to find six examples, in one

bottle labelled " Podarcis muralis, var. Uneata, Betta.—Napolitano, dono del Direttore,

A. Costa, 1889," which belong to an undescribed variety, just distinguishable from

the typical form and in many respects approaching L. vivipara. Had there been but

one specimen, and had it come from a district where L. muralis and L. vivipara

co-exist, I should have regarded this form as probably a hybrid between the two

species. But there are six specimens, and it is not known where they come from
;

fori can hardly believe the indication " Napolitano " to be correct, and Prof. Monticelli,

who has searched the registers of his Museum, informs me the locality whence they

were procured has not been noted, and he cannot answer for the correctness of the

habitat. I am therefore inclined to think they come from some part of Northern

Italy, as they show a strong general resemblance to the typical form, and I consider it

necessary to establish for them a distinct variety, under the suggestive name of

ireviceps.

In shape, the head (PI. XXV. figs. 16 & 17) resembles that of L. vivipara ; it is small

and convex, once and one-third to once and two-fifths as long as broad, and its depth

equals the distance between the anterior border of the eye and the anterior border of

the tympanum ; the snout is obtusely pointed. The neck is as broad as the head, or

a little narrower. Body rather strongly depressed. Hind limb, in the males, reaching

the axil or the shoulder ; in the females, the elbow of the adpressecl fore limb ; foot

a little longer than the head.

Head-shields as in the typical form, but frontal rather broader ; nasal forming a

short suture with its fellow, and, in two specimens, in contact on one side with the

anterior loreal
;
granules between the supraciliaries and the supraoculars reduced to

3 to 10 ;
parietals as long as broad or but slightly longer ; occipital smaller than the

interparietal, entirely absent in one specimen ; temporal scales usually larger than

in the typical form, the masseteric plate distinct and in contact with the upper

temporal or separated from it by one series of scales; four upper labials anterior to

the subocular.

Gular scales rather large (20 to 25 in a longitudinal series) ;
gular fold rather

feebly marked. Collar very feebly denticulate, with 8 to 10 plates.

Scales on body (PI. XXV. fig. 18) rhomboidal or distinctly hexagonal, and more

strongly keeled than usual in the typical form, 46 to 55 across the middle of the

body; 3, or 2 and 3, transverse series correspond to one ventral plate, 24 to 36 to the

length of the head. Ventral plates in 6 longitudinal and 23 to 28 transverse series.

Prseanal plate large, bordered by one semicircle of small plates. Scales on the upper

surface of the tibia keeled and much smaller than the dorsals. 22 to 24 lamellar scales

under the fourth toe. 14 to 16 femoral pores on each side.

Upper caudal scales strongly keeled and more or less distinctly pointed behind,

sometimes nearly as much as in L. vioijpara.
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The coloration is the same as in most examples of the typical form, with a dark

lateral band, light-edged above and beneath, and a dark vertebral streak or series of

spots ; these markings are strongly defined in the very young ; the belly of the males

is marked with thick black dots, and the throat and breast are spotted with black in

both sexes. This type of markings, which is frequent in the typical form of L. muralis,

is also that which most nearly approaches the pattern of L. vivipara.

Particulars of adult specimens (as in the table, pp. 377-8) :

—

1. 2. 3. 4. o. (3. i .

... 51 55 25 9 21 15-16 1

'. 1.... i'l 48 23 9 21 16-15 2

. . . . 56 46 27 8 20 14-16 1

. . . . 56 48 28 8 25 16 2

55 51 27 10 20 16 2

Measurements :

—

6. ?•

From snout to vent 51 56

fore limb. ... 22 20

Length of head 13 12

Width of head 9£ 9

Depth of head 7 7

Fore limb 18 18

Hind limb 27 26

Foot 15 14

Tail 97 104

Enlarged views of parts of a male specimen are given on PI. XXV. figs. 16-18.

Prof. v. Mehely has recently (Ann. Mus. Hung. ii. 1904, p. 377) expressed the

opinion that the Caucasian form L. saxicola is to be regarded as representing the

ancestral stock out of which L. vivipara has been evolved. In my opinion, the variety

here described establishes an even closer connection between the typical L. muralis and

L. vivipara than is to be found in any of the Eastern forms yet described, including

Nikolsky's L. derjuginii, which is also intermediate between the two species. A much

closer knowledge of the variations of these lizards than we now possess is required

before we can profitably speculate on this question.

Var. BEUEGGEMANNI.

Bedriaga, Arch. f. Naturg. 1879, p. 304, pi. xvii. fig. 1.

L. muralis, var. nigriventris Einier, Zool. Stud. Capri, ii. p. 30 (1874).

? Podarcis muralis, var. roseiventris, part., Massalongo, Saggio Erp. Ven. p. 35 (1854).

Dr. de Bedriaga tells us that there occur on the high walls of the arsenal of Spezia

and in the moat separating this from the road two forms of L. muralis, the neapolitana

(campestris) and another resembling the typical form in size and form, but remarkable
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for its pale green coloration with peculiar markings. This he proposed to designate

as var. brueggemanni, after his friend the late Dr. F. Briiggemann, and regarded it as

unquestionably forming the passage from the typical form to the var. neapolitana.

He describes the head as rather strongly depressed, the masseteric disk small or absent,

and the caudal scales slightly pointed. The largest specimen measures ISO millim., of

which the tail takes up 120. The females are more " simply coloured" and more of

a greenish brown than the males, of which he gives the following description from

life :—Ground-colour yellowish green or pale green, with fine wavy black cross-streaks

forming a network on the sides, which encloses many pale blue spots, the meshes on

the shoulder considerably larger and representing the ocellus characteristic of the

var. neapolitana. Upper surface of head brown, spotted with green. Limbs grey or

green above, with pale green ocelli. Upper surface of tail greenish brown, with dark

brown zigzag markings. Belly whitish, spotted with black, one spot to each shield

;

the outer series of ventral shields entirely blue ; lower surface of head with white,

black-edged ocelli.

The British Museum now fortunately possesses one of the type specimens (received

from Dr. de Bedriaga) from which the above description was taken; and, quite recently7
,

Mr. Bryan Hook presented to the Museum several specimens, captured by him on

walls at Lerici, near Spezia, which agree with the types in most respects. Specimens

from Genoa, Sestri Ponente, Portofino, Bapallo, and Bologna have also been received

from Dr. Gestro, Prof. Camerano, Dr. Wolterstorff, and Dr. Werner. I have besides

examined several specimens from Livorno and Bellagio belonging to the Basle

Museum; and one from Mount Meta, Terra di Lavoro, belonging to the Museum

of Naples University—this being the southernmost point whence this variety has

hitherto been reported.

Genoa c?

>> j)

!' )?

3> ))

„ ?

Sestri Ponente, nr. Genoa, . . $

» >> >> • • }>

» » » • »

in the table, pp. 3 77-8) :

—

1. 2. 3. 4. 5. G. 7.

65 58 25 11 29 22-23

63 56 24 11 25 21-20

62 59 21 11 26 2 1-23 o

62 58 23 12 26 19 2

62 62 24 9 27 23 1

61 6.3 25 11 26 18

61 57 22 11 22 21 1

60 57 23 8 23 20 1

60 65 25 11 26 21-22 2

58 58 25 9 28 22-21 *

62 59 30 10 28 21-20 *

59 60 26 9 28 19 #

65 (JO 23 9 28 2:; 1

60 62 25 10 25 23-22

58 60 24 11 24 2 1 -2 2 1
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1. 2. 3. 4. 5. 6. 7.

Eapallo (? 65 55 24 9 26 21 2

? GO 57 26 10 27 17-18 *

Portofino, nr. Eapallo . . . 8 65 58 24 9 25 21-22 1

„ „ „ . . . ? 54 59 26 8 25 20-19 2

Spezia (type) <? 64 51 24 11 30 23-24

Lerici <$ 68 58 24 10 26 25-22 2

}l „ 65 58 23 10 29 23 1

„ ? 62 58 27 10 29 21-22

„ „ 54 59 27 12 25 22-20

Bologna <J 68 54 26 10 24 21-20 1

66 53 25 9 22 18-19 1

Mt. Meta, Terra di Lavoro . £ 58 58 26 11 27 23-22 1

The dorsal scales are granular and distinctly keeled ; 35 to 52 transverse series

correspond to the length of the head, and 4, or 3 and 4, to one ventral plate. The

scales on the tibia are appreciably smaller than those on the back. 24 to 28 lamellar

scales under the fourth toe. The scales on the upper surface of the tail are rather

strongly keeled, and are truncate or end in a very obtuse angle ; 30 to 36 scales

in the fourth or fifth whorl behind the postanal granules. Single specimens from

Sestri Ponente, Portofino, Livorno, Bellagio, and Lerici are remarkable in the rostral

shield forming a suture with the frontonasal ; in four specimens 1 the granules between

the supraciliaries and the supraoculars are reduced to from two to five. The masseteric

shield is well developed, or even large, except in Bedriaga's type specimen, which is

further aberrant in having the parietal shields transversely divided, as in the female

from Voslau noticed above. Two of the Lerici specimens have five anterior upper

labials on one side, a third has five on each side.

Measurements :

—

1. 2. 3. 4. 5. 6.

From end of snout to vent .... 65 60 64 62 68 65

„ fore limb . . 27 21 26 24 27 25

Length of head 17 13 17 15 18 16

Width of head 11 9 11 9 11 11

Depth of head 8 6 8 6 9 8

Fore limb 23 19 24 22 23 25

Hind limb 35 31 37 34 35 38

Foot 19 16 21 18 19 21

Tail 110 73

1

98 1 130 115 f 125

t Tail reproduced.

1. <?. Eapallo. 4. ?. Lerici.

2. $ . „ 5. <?. Bologna.

3. S- Spezia (type). 6. $ . Sestri Ponente.

1 Marked * on the table.
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As may be seen from the above-given measurements, the proportions do not differ

from those of the typical form ; nor does, as a rule, the shape of the head, although it

may be very strongly depressed—its depth, in certain males from Liguria and Pianosa,

not exceeding the distance between the eye and the tympanum. The hind limb

reaches the shoulder or the collar in males, the axil in females.

As to the coloration, the passage from the typical form x is so complete that certain

specimens may be referred almost equally well to the one form as to the other. For

instance, one of the females from Lerici has the black network on the back much broken

up and a well-marked light dorso-lateral streak, and would be unhesitatingly classified as

/. typica but for the rather large black spots on the belly, arranged in regular longi-

tudinal series. For it is frequently the case in this variety that the black spots run

together to form longitudinal bands. The dorsal markings are very variable, usually

affecting the form of a close network, but sometimes appearing in disconnected blotches

or vermicular lines ; a vertebral chain of black spots may be present. Black and white

spots form very regular and conspicuous bars on the sides of the tail.

Dr. Gestro has very kindly sent me a large number of specimens of the Wall-Lizard

collected indiscriminately in the immediate vicinity of Genoa ; this series goes far to

show the instability of the characters on which the distinction between the var. bruegge-

manni and the typical form rests. Some specimens are not at all separable from the

latter, while others, of the most vivid grass-green on the back (PI. XXII. fig. 2), answer

to the former ; and between these two extremes every possible variation in shade may
be followed. A female with the markings as in the typical form, but remarkable for

its green back and yellow lower parts, is figured on PL XXII. fig. 3. The back may

be coppery brown, or greyish brown, or greenish grey or olive, or green in front and

brown behind. The colour of the lower parts varies equally, and irrespective of that

of the upper parts. Most specimens are white on the belly, often with a brownish,

pinkish, or greenish tinge, uniform or more or less spotted with black ; while in one

male specimen with olive-green back the lower parts are copper-red, with black spots

confined to the collar-plates and to the two outer rows of ventral plates (PI. XXII.

fig. 1). An interrupted or continuous series of turquoise-blue spots is always present

on the outermost row of ventral plates. The back, in the males, is always much spotted

or reticulated with black or dark brown, and a black vertebral line or regular series of

spots is often present; the sides are brown or purplish, with black network, often

enclosing round blue or green spots ; a blue, black-edged ocellus is often present above

the axil. One of these specimens (PL XXIII. fig. 3) is so strikingly similar in its

markings to certain males of the var. guadrilineata that it might easily be mistaken for

that variety were it not for the flatter head; and it is noteworthy that its exceptionally

1 Especially from such individuals as have been named var. nigriventris (nun Bonaparte,) by De Betta, Erp.

Vcnet. p. 154 (1857).
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small scales (65 across the middle of the body) is a further approximation to the

Corsican-Sardinian form. Camerano has already pointed out that some of the Ligurian

specimens examined by him, with a much flattened head and reticulate markings, are

suggestive of the var. bedriagm from the mountains of Corsica. I am much inclined

to think that the vars. quadrilineata and bedriagce are directly derived from the

var. brueggemanni l
. I may add that quite young specimens from Lerici, which I

provisionally refer to this variety, lack the dorsal reticulation and the ventral spots, and

cannot be distinguished from French specimens of similar size.

Var. NIGRIVENTRIS.

Podarcis muralis, var. nigriventris Bonaparte, Icon. Faun. Itab, Anfib. pi. —. fig. b (1836).

Lacerta muralis neopolitana, var. nigriventris Bedriaga, Arch. f. Nat. 1879, p. 277, and Abh. Senck.

Ges. xiv. 1886, p. 213.

Lacerta muralis fusca, var. nigriventris Bedriaga, Arch. f. Nat. 1879, p. 288, pi. svii. fig. 3.

Lacerta muralis neapulitana, var. ventromaculata Bedriaga, Bull. Soc. Zool. France, 1879, p. 205.

Lacerta muralis, var. flaviundata Bedriaga, 1. c. p. 218.

Under this name Bonaparte has figured a Wall-Lizard, from Rome, measuring

210 millim., which has been regarded by Bedriaga as a variety of his subspecies

neapolitana, on account of its large size and the green colour of the spots which appear

between the meshes of the black network. Similar lizards occur, according to Bedriaga,

at Arezzo in Tuscany, in the Roman Campagna, on a rocky islet, La Scuola di Pianosa,

close to Pianosa, in the Adriatic, and on Palmajola and Salina, Lipari Islands.

In describing his L. muralis fusca, var. nigriventris, from Rome, Bedriaga distinctly

disclaimed any identification with Bonaparte's var. nigriventris, and he soon after altered

the name to flaviundata. This variety is described, from a single male specimen (now

in the British Museum), as deep black above, with numerous golden-yellow wavy cross-

streaks : the white ground-colour of the belly to a great extent disappears under the

large black spots ; the ventral shields of the outer row are green. On comparing the

figure with that given by him of L. brueggemanni on the same plate, a striking resem-

blance in form and markings will be observed between the two lizards, the chief

difference being that the black is more developed in var. flaviundata and the green

colour is replaced by yellow.

I owe to the kindness of my friend Dom Gregoire Fournier, O.S.B., an interesting

little series of these black lizards collected by Dom Theodore Neve, O.S.B., on the outer

walls of Rome, near St. Peter's, and the series is of importance as completely bridging

over the gap between the var. flaviundata and the var. nigriventris, which are seen to

represent merely individual differences. The specimens reached me quite fresh, and

1 Since this paper was set up in type, I have received from Prof. Camerano a male specimen from Pianosa,

which may well be regarded as intermediate between the vars. brueggemanni and bedriagce. It has 70 scales

across the body. Specimens from Elba, communicated to me by Count Peracca, are true var. brueggemanni

with 58 to 65 scales across the body.
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showed the ground-colour between the black network to be lemon-yellow in some,

yellowish green to bright grass-green in others. I have since received a few living

specimens, also from Rome, through Dr. Vinciguerra. In addition to these, the British

Museum possesses one specimen from Castelfranco, Ostia (near woods), presented by

Dr. Sambon, and one from the Eoman Campagna, received from Prof. Collett.

(J . Borne {flavhindata, type)

J . Outer walls of Rome

)) )> »

» )i '>

3>

$ . Castelfranco, Ostia

$ . Campagna, nr. Rome

Measurements

:

From snout to vent .

,, fore limb

Length of head . . .

Width of head . . .

Depth of head

Fore limb

Hind limb

Foot

Tail (reproduced) 10

1. 2. 3. 4. 5. 6. 7.

64 62 25 10 22 18-19 2

76 57 26 9 23 19-20 1

73 67 25 9 26 19-20 1

70 71 24 10 26 20-21 2

67 64 25 8 25 19-20 1

65 63 25 10 25 20-19 1

65 64 24 10 23 21-20 1

64 64 21 8 22 21-22 1-2

60 65 26 11 25 21-23 1

66 58 27 9 24 19-18 1

66 62 26 9 24 20 1-2

52 64 26 9 24 20-21 1

62 64 28 11 29 21 1

67 55 29 9 26 20-19 1

1. 2. 3. 4. 5. 6.

64 7G 67 66 52 62

26 30 27 25 19 25

17 20 18 15 13 15

11 13 11 10 8 9

8 10 9 7 6 7

24 25 25 23 18 21

36 39 ? 35 27 34

20 21 •? 19 15 18

05 125 107 98 60 92

1. C?-

2,3. <?.

4,5. ?.

6. <?.

Rome (type of var. flaviundata)

.

Walls of Rome.

Castelfranco.

Head (PL XXVIII. fig. 1) once and a half to once and two-thirds as long as broad,

moderately depressed, its depth, in the tympanic region, equal to the distance between

the anterior border or the centre of the eye and the anterior border of the tympanum.

Hind limb reaching the shoulder or the collar in males, the axil in females. Foot

not more than once and one-third the length of the head, sometimes but slightly

longer than the head.

oe 'J
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Eostral not entering the nostril l
; frontal as long as its distance from the end of the

snout or a little shorter ; occipital often as long as, and sometimes much broader than,

the interparietal (PL XXVIII. fig. I); series of granules between the principal

supraoculars and the supraciliaries incomplete, the first (or the first and second) supra-

ciliaries being in contact with the second supraocular 2
; temporal scales granular, the

tympanic and masseteric shields distinct, the latter more or less enlarged and in

contact with the upper temporal shield or separated from it by one or two series of

granules; snpratemporal shield often small, sometimes broken up into small scales 3
;

usually four upper labials anterior to the subocular, five on each side only in one

specimen, five on one side in three. 22 to 29 scales and granules between the

symphysis of the chin-shields and the median collar-plate ; gular fold distinct.

Collar without serration, composed of 8 to 11 plates. Scales on body granular, oval or

oval-subhexagonal, strongly keeled; 55 to 71 scales across the middle of the body;

4 (or 3 and 4) transverse series correspond to one ventral plate, 37 to 51 to the length

of the head. Ventral plates in 6 longitudinal and 24 to 29 transverse series. Prseanal

plate large, with one or two semicircles of small plates.

Scales on the upper surface of the tibia granular, strongly keeled, smaller than the

dorsals. 18 to 23 femoral pores on each side. 27 to 31 lamellar scales under the

fourth toe. Upper caudal scales strongly keeled, narrow, very obtusely pointed behind
;

30 to 38 scales in the fourth whorl behind the postanal granules.

The coloration, which is the same in both sexes, is an exaggeration of the bruegge-

manni variety, the black predominating. Some specimens approach very nearly the

latter in having the middle of the back green with a black network, whilst in general

the black has so invaded the upper parts of the body that the yellow or green ground-

colour is reduced to isolated spots, which may be as small as in the Jilfolensis variety;

these spots may be round or wavy and transverse, as in Bedriaga's var. flaviundata,

with every passage between the two forms. The sides are black, with round cream-

coloured, yellow, or blue spots. The head in some specimens may be described as

brown with black spots or vermiculations, in others as black with yellow or green

variegations. The limbs are black, with yellow or green round spots. The lower parts

are black and white, the black usually preponderating and often disposed in longitudinal

bands ; some specimens are nearly entirely black beneath, with mere remains of the

white ground-colour. Large blue spots on the outer row of the ventrals, but never

forming a continuous band as in Bedriaga's figure of the var. flaviundata. Tail with

the black and white markings, usually so conspicuous on the sides in the typical

1 Forming a suture with the frontonasal in one specimen. Another is remarkable in having two superposed

postnasals.

- In the type of Bedriaga's var. flaviundata the supraeiliary granules are reduced to 3 or 4.

* In one specimen the parietal does not touch the postocular.
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form, very strongly defined and forming nearly complete annuli, separated by brown

interspaces ; the regenerated portion, as in all Wall-Lizards, with black and light

longitudinal streaks, strikingly contrasting with the annular markings of the

primary tail.

The markings are the same in the young as in the adult.

Male specimens from Rome are figured on PL XXII. figs. 4-6, and a young one on

text-fig. 6 b, p. 399.

Replying to my enquiries respecting the distribution of L. muralis typica and

var. brueggemanni in Italy, my friend Count Peracca kindly informs me that he

received alive, many years ago, a lizard, apparently answering to the var. brueggemanni,

from Naples, which specimen has appeared in Camerano's list, but has since been

mislaid 1
. He has since made many excursions about Naples without rediscovering

such a variety, nor has he found any other than the serpa or neapolitana variety south

of Naples even at altitudes of 1000 metres or above. In Liguria he found the

var. brueggemanni, with lemon-yellow or green back, only near the sea ; on the hills,

from 100 metres upwards, only the ordinary grey-brown typical form. In the Arno

Valley the var. brueggemanni follows the plain which extends inland rather far from

the sea, and it even penetrates as far up as Florence, where, however, specimens inter-

mediate between it and the typical form occur.

Much remains to be done in ascertaining the exact range of the typical form, the

var. brueggemanni, and the var. nigriventris in Italy, and how far the three are capable

of satisfactory definition. My own impression is that the first two intermix, in

Liguria at least, where the southern and northern forms meet in the same localities,

and that the same will be found to be the case between the second and third forms

when we come to know more of the lizards occurring between Florence and

Rome.

It has often been stated that the serpa or neapolitana form can be readily distin-

guished from the typical form by the shape of the head and the general proportions.

How vague these differences are in most cases is well shown by these large lizards of

the nigriventris variety, referred by some to the typical form, by others to the

"neapolitana" form. And the resemblance to the latter is emphasised by a com-

parison with the black Filfola lizard, which is regarded as derived from the Maltese

" neapolitana." And yet there can be no doubt that the var. nigriventris is only an

exaggeration of the var. brueggemanni, which is itself completely connected with the

typical form of Northern Italy and Central Europe. As often happens in these lizards,

the var. nigriventris has acquired with its larger size a finer scaling, which approaches

1 As noticed above, a specimen from Mount Meta, not far from tbc Province of Naples, Las been sent to mo

on loan by Prof. Monticelli.
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that of the var. serpa, as may be seen by a tabulation of the number of scales in

specimens of the different varieties and local forms :

—

Var. brueggemanni

Var. nigriventris, Rome .

Var. serpa, Rome, Naples

Malta . .

Var. filfolensis, Filfola .

1. Number of dorsal scales in a transverse series. 2. Transverse series of dorsal scales

corresponding to length of head. 3. Number of gular scales in a longitudinal series.

4. Number of femoral pores. 5. Number of lamellar scales under fourth toe.

1. 2. 3. 4. 5.

51-65 35-52 22-30 17-25 24-28

55-71 37-51 22-29 18-23 27-31

58-76 38-55 22-31 18-27 28-33

61-71 40-58 29-35 19-25 30-34

68-82 43-62 29-38 18-27 31-36

B. Vars. campestris Betta and serpa Baf.

(Blates XXIII., XXVII., & XXVIII.)

The forms to be described here have frequently been confounded, or grouped

together under the same general designation, as by Bedriaga (L. muralis neapolitana),

Camerano (L. serpa), and myself (var. tiliguerta). But it is really possible to dis-

tinguish a northern and a southern form—the former, var. campestris, being more

sharply differentiated from the typical form, with its vars. brueggemanni and nigri-

ventris, than the latter. While concentrating their attention on the colour, the

markings, and the shape of the head, characters far less stable than one would gather

from their writings, Bedriaga and Eimer have somewhat neglected the lepidosis,

which, however subject to fluctuations within very wide limits, affords a safer means

of defining forms. If the lepidosis be taken into consideration, together with the

other characters, it will be found that, after elimination of the typical form and

the two varieties into which it gradually transforms from north to south, two further

varieties can be separated with sufficient precision. If we could put aside the

more northern of the two latter, the var. campestris, we should feel perfectly

justified in saying, that the Wall-Lizard passes gradually, at least so far as structural

characters are concerned, from the typical form in the north to the var. serpa in the

south, the drift of variation from north to south being in the direction of a larger size,

a shorter body, smaller scales, longer toes, and smaller scales. But this continuous

series is broken, or obscured, by the presence, from the plains of North Italy to the

Roman province, of the var. campestris, which, further south, gradually passes into the

var. serpa, especially as regards the coloration.

I fully agree with Eimer in regarding the striated type of the var. campestris as the

most primitive of all the WT
all-Lizards, and I am quite prepared to admit, so far as

such speculations based on theoretical conceptions are allowable, that it has given rise,

or at least is most nearly related, to the form that has become modified into both the



LACEETA MUEALIS IN WESTEEN EUEOPE AND NOETH AFEICA. 389

typical form and the spotted or reticulate types of the var. serpa. This is all the more

plausihle from the fact that the striated pattern is preserved, in females and young

only, in the less divergent types of both the typical form and of the var. serpa. Some

specimens of the latter are not at all to be distinguished, so far as markings are

concerned, from the var. campestris. Eimer's theory of the derivation of patterns of

markings being accepted as correct, we are led to regard the var. campestris as the

most ancient form from which the others are descended ; and this, I think, is also

supported by the structural characters, which differ less from what we may assume to

be the more normal or generalised form of Lacerta before adaptation to climbing

petrophilous habits had been reached. The var. campestris has often, and rightly, been

compared to such species as L. viridis, L. agilis, and L. taurica.

De Filippi and De Betta long ago pointed out that, although both the typical

form and the var. campestris coexist in the plains of Northern Italy, they keep aloof

from each other, the former being a true petrophilous lizard, while the latter has its

abode in such localities as are frequented in Central and Northern Europe by L. agilis.

According to Lorenz Midler, who has recently published an interesting popular

article on these lizards 1
, the Wall-Lizard lives principally on walls and rocks, while

the var. campestris (his L. serpa) prefers meadows, borders of woods, and other grassy

localities ; he tells us how sharply the territories of both forms are divided in a locality

in Piedmont where he had an opportunity of observing them. It was on the road

from Baldichiero to Montafia. On one side a steep rock with low prickly vegetation, on

the other a grassy border separating the road from cultivated fields. This road forms

an absolute boundary between the abodes of the two forms. The var. campestris is a

form of the plain, rarely found, in isolated examples, in the mountains, which they

exceptionally ascend along grassy valleys. At Imola, in Romagna, De Betta found

"le due varieta muralis e campestris conviventi, sulle mura la prima, nella adjacenti

campagna la seconda." But in the south of Italy and in Sicily, where both the typical

form and the var. campestris have practically disappeared, the var. serpa inhabits

indifferently all localities, and runs up the walls and bare cliffs as well as among the

grass.

What the factors are that have preserved the purity of the two races (f. typka and

var. campestris) over so great a part of Italy, we do not know, but it is within the

limits of direct observation that south of Home a marked distinction between the two

has ceased to exist, and this has caused much divergence of opinion among herpe-

tologists as to the naming of certain specimens, as I have pointed out below. I am

myself inclined to the conclusion that the vars. brueggemanni and nigriventris gradually

lead to the southern form, as suggested by Bedriaga, when describing the former, and

that, climatic or other conditions having changed, these extremes of the typical form

1

Blatter 1'. Aq.- u. Tcrr.-Kundc, xiii. Him', pp. L58, L69.
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have mixed with the var. campestris and formed together the assemblage which we

now designate as var. serpa. This explanation may account for certain reappearances

of the characters of the typical form in Southern Italy, Sicily, and Malta, which have

so greatly perplexed the best observers. The Sicilian specimens which have been

distinguished as var. sicula have retained much of the general habits and coloration of

the var. campestris, but the lepidosis is quite the same as in the var. serpa.

Var. CAMPESTRIS.

Podarcis muralis, var. campestris De Betta, Atti Ace. Verona, xxxv. 1857, p. 152 ; Faun, d'ltal.,

Rett. Anf. p. 28 (1874); Atti 1st. Venet. (5) iv. 1878, p. 897, and v. 1879, p. 388.

Lacerta tiliguerta De Filippi, N. Ann. Sc. Nat. Bologna, (3) v. 1852, p. 69.

Lacerta muralis neapolitana, vars. campestris and livomensis Bedriaga, Arch. f. Nat. 1879, pp. 274

& 279, and Abh. Senck. Ges. xix. 1886, pp. 209 & 223.

Lacerta muralis, var. campestris Leydig, Deutschl. Saur. p. 228 (1872) ; Eimer, Zool. Stud. Capri,

ii. p. 25, pi. ii. fig. 3.

Lacerta muralis striata, part., Eimer, op. cit. p. 25.

Lacerta muralis striata campestris Eimer, Arch. f. Nat. 1881, p. 328, pi. i. figs. 1 & 2.

Lacerta serpa, part., Camerano, Mon. Saur. Ital. p. 56 (1885).

Lacerta muralis, var. multifasciata Positano Spada, Boll. Soc. Rom. Zool. i. 1892, p. 154, fig.

Head (PL XXVIII. figs. 2 & 2 a) once and a half to once and two-thirds as long as

broad, moderately depressed, its depth in the tympanic region equal to the distance

between the anterior border or the centre of the eye and the anterior border of the

tympanum ; snout obtuse.

Neck as broad as or a little narrower than the head. Body moderately depressed.

Hind limb reaching the shoulder, the collar, or a little beyond the collar in males, the

axil or the elbow of the adpressed fore limb in females ; foot once and one-sixth to

once and one-third the length of the head. Tail cyclo-tetragonal at the base, once and

two-thirds to twice as long as head and body.

Rostral shield narrowly separated from the nostril, or entering it
l

; nasals always

forming a suture behind the rostral ; frontal usually as long as its distance from the

end of the snout, sometimes considerably shorter; a series of granules between the

supraciliaries and the two principal supraoculars, the first of which is usually in contact

with the first supraciliary, rarely with the second also ; in a few specimens 2 the series

of granules beginning from the first supraocular
;

parietals once and one-third to

once and a half as long as broad, usually in contact with the upper postocular, but

sometimes not 3
; occipital very variable, usually shorter but often broader than the

1 This I observe in several specimens from Turin, in one from Florence, in two from Castelfranco, near

Eome.
5 One from Yenice, one from Bologna, one from Lake Trasimene, Perugia.

3 In four specimens from Turin, in two (out of four) from Lake Trasimene, in five (out of six) from

Castelfranco, near Eome.
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interparietal ; temporal scales usually larger than in the typical L. mnralis, with the

tympanic shield always distinct and the masseteric frequently so, the latter separated

from the parietal by a narrow supratemporal or by one to three series of scales ; nearly

constantly four upper labials anterior to the subocular 1
.

Collar-edge more or less distinctly serrated (PI. XXVIII. fig. 2 b), sometimes as

much as in L. viridis; 8 to 11 plates in the collar; gular fold very distinct ; 21 to 32

scales and granules between the symphysis of the chin-shields and the median collar-plate.

Scales on the back roundish-hexagonal or oval-hexagonal, very distinctly, often

sharply, keeled ; the vertebral line usually with a more or less regular band of much
smaller granular scales (PL XXVIII. fig. 2 c) ; lower lateral scales as large as or a

little smaller than the dorso-laterals, smooth or faintly keeled ; 53 to 65 scales (usually

57 to 61) across the middle of the body; three or four transverse series of scales

correspond to one ventral plate, 33 to 50 to the length of the head. Ventral plates

in 6 longitudinal 2 and 23 to 31 transverse series. Anal plate smaller than usual in

L. mnralis typica, usually with two or three semicircles of small plates, but sometimes

with one only.

Text-fig. 5.

« A. c.

Anal region of Lacerta muralis, var. campestris.

a. S , Turin, o. £ , Turin, c. d , Ancona.

Scales on upper surface of tibia smaller than the dorsals, more or less strongly

keeled; 24 to 30 (usually 25 to 29) lamellar scales under the fourth toe; 15 to 24

(usually 17 to 22) femoral pores on each side.

Upper caudal scales (PI. XXVIII. fig. 2 c) strongly keeled and obtusely but distinctly

pointed behind; 30 to 40 scales in the fourth whorl behind the postanal granules.

Typical examples of this race, as represented by specimens from Verona, Venice,

Treviso, and Turin (PL XXVII. figs. 1 & 2), have the upper surface of the head, a

vertebral band, the sides of the body, the limbs, and the upper surface of the tail pale

brown or olive-brown, the sides of the back bright grass-green; the brown vertebral

band bears two parallel series of small black spots, or a single straight or zigzag series

of large black spots ; these spots, as a rule, do not begin until some way behind the

occiput or nape ; the sides, in females, bear two more or less distinct, straight or

wavy, whitish streaks (the upper proceeding from the supraciliary border, the lower

passing through the car), which may be edged with black or bordered by small black

1 Five on one side iu one specimen from Lake Trasimene, three on eaeli side in one from Ancona.

The outer ventral plates are divided into two in a female specimen from Lake Trasimene.

vol. xvil.—I'AKT iv. No. 6.

—

October, 1905, 3f
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spots, while in adult males they are spotted with black and white, the spots often

forming ocelli ; a large black spot or an ocellus with blue or green centre often present

above the axil ; black spots on the upper surface of the head present or absent ; white

black-edged spots on the hinder side of the limbs. Large male specimens have the

upper surface of the head bright green. Lower parts white, greenish, yellowish, or

reddish, without spots or with a series of black spots on the outer row of ventral

plates, which may also bear blue or green spots, usually of small size. The young

are always very distinctly streaked, and the two green dorsal stripes are narrower in

proportion to the brown ones (text-fig. 6 c, p. 399).

Further specimens answering to the above description are in the British Museum

from Bologna, L. Trasimene (Perugia), Florence, Ancona, Castelfranco near Ostia,

Elba, and Corsica. De Betta himself had recorded his var. campestris from Corsica

and Borne. More aberrant specimens are the following :

—

Green colour absent 1
, or reduced to a narrow streak on each side of the vertebral

stripe (males and females from Turin and Trieste).

Olive above with three reddish-brown stripes, but no spots (female from Turin).

Pale brownish grey, with a pale green stripe on each side of the vertebral line ; a

trace of a whitish dorso-lateral line ; no spots (female from the sandy shore at Ostia,

near Castelfranco, Borne).

Five black stripes along the back, with narrow light streaks between them (var.

multifasciata Positano Spada, from Ponte Salario, near Borne).

Green above, with a dorso-lateral series of large black spots ; another lateral series

of large black spots from axil to groin, and a third on the outer row of ventral plates,

which are blue ; no vertebral stripe or series of spots (var. livomensis Bedr., from

Colambrone, near Leghorn).

Measurements :

—

1. 2. 3. 4.

From end of snout to vent ... 70 62 60 60

„ fore limb .26 21 23 21

Length of head 17 13 15 13

Width of head 11 9 10 9

Depth of head 10 6+ 8 7

Fore limb 22 19 20 19

Hind limb 37 32 34 29

Foot 20 17 18 15

Tail 128 118 100 102

1. S- Verona. 2. ?. Treviso. 3. <$. Turin. 4. $. Turin.

1 One cannot, however, too much insist on the chameleon-like changes that take place in these and other

lizards. We know how the male L. agilis may entirely lose its green colour towards the end of summer,

and I have observed a brown lizard of the var. campestris, which in life showed no trace of green, turn to

pale green on the anterior part of the back after a few hours' immersion in spirit.
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Particulars of some of the specimens examined :

—

Verona

Venice

Treviso

Turin

Bolog

Florence

1. 2. 3. 4. 5. 6. i

.

s 70 60 25 9 24 19-18 25

» G3 57 26 11 23 18 25

? 50 57 28 11 30 19 28

s 76 61 27 9 25 21 27

ii 72 58 27 9 25 20-19 26

}> 70 59 27 11 29 20-21 29

33 70 57 28 11 32 21 25

? 62 54 30 11 25 20 29

c? 64 55 28 9 22 17 27

JJ 58 58 29 11 30 18-16 28

3) 58 58 26 10 21 18-17 24

}) 50 61 28 9 23 20 26

? 59 62 30 10 26 17-18 28

}t 60 53 32 9 23 17 27

» 56 58 31 8 24 15-16 24

J> 55 63 30 9 23 16 24

3 69 61 26 10 23 17-18 29

)> 67 61 24 11 23 22-21 27

? 52 61 29 10 25 20-19 26

c? G7 57 23 11 23 21-20 26

? 64 56 29 10 23 18-19 26

<y 74 64 26 9 25 19-20 30

c? 65 60 25 10 22 20 25

c? 82 61 26 10 25 22-23 27

J> 68 62 26 10 25 22-19 27

? 70 61 30 11 28 21 30

)) 68 58 30 10 27 22 30

<J 77 65 25 8 27 22-20 29

» 70 60 27 10 23 18 27

5?
68 58 26 11 27 24-23 29

? 61 56 30 11 23 18 26

c? 66 63 28 11 26 21-19 30

Number of scales across middle oJ body. 3. Transverse

Calambrone, Leghorn

Ancona ....
L. Trasimene, Perugia

f'astelfranco, Rome

>>

Rome .

1. Total length (in millimetres). 2.

series of ventral plates. 4. Number of collar-plates. 5. Number of scales and granules between

cliin-shiclds and collar. 6. Number of femoral pores (right and left, if differing). 7. Number of

lamellar scales under fourth toe.

3f2
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Var. SERPA.

Lacerta serpa Rafinesque, Caratt. ale. n. Gen. Anim. p. 8 (1810) .

Lacerta sicula Rafin. 1. c.

Lacerta olivacea Rafin. 1. c.

Lacerta puccina Rafin. 1. c.

Podarcis muralis albiventris et siculus Bonap. Icon. Faun. Ital., Anf. (1836)

.

Lacerta muralis ccerulea Eimer, Verh. phys.-med. Ges. Wiirzb. iii. 1872, Sitzb. p. ix, and Zool.

Stud. Capri, ii. p. 5, pi. i. (1874).

Lacerta muralis neapolitana Bedriaga, Enst. d. Farb. b, d. Eidechs. p. 15 (1874).

Lacerta faraglionensis Bedriaga, op. cit. p. 16, pi.— ., and Die Faraglione-Eideehse (1876).

Lacerta muralis, vars. striata, elegans, modesta, maculata Eimer, Zool. Stud. Capri, ii. p. 24, pi. ii.

Lacerta muralis, var. viridiucellata Bedriaga, Arch. f. Nat. 1877, p. 113.

Lacerta muralis neapolitana, part., Bedriaga, Arch. f. Nat. 1878, p. 285, Bull. Soc. Zool. France,

1879, p. 202, Arch. f. Nat. 1879, p. 274, and Abh. Senck. Ges. xiv. 1886, p. 204.

Lacerta muralis, vars. faraglionensis, latastii, viridiocellata Bedriaga, Bull. Soc. Zool. France, 1879,

pp. 207, 209, 211, pi. ix. fig. 4.

Podarcis muralis, vars. albiventris, sicula, dnderleini, maculata, viridiocellata, faraglionensis De Betta,

Atti 1st. Ven. (5) v. 1879, pp. 389-393.

Lacerta muralis maculato-striata, punctato-striata, punctato-fasciata, striato-maculata , maculata,

reticulata (part.), modesta, concolor, elegans, coeruleo-coerulescens, ccerulescens monaconensis

,

ccerulescens gallensis Eimer, Arch. f. Nat. 1881, pp. 375-389, pis. xiii.-xv.

Lacerta serpa, part., Camerano, Mon. Saur. Ital. p. 56 (1885).

Near Eome the var. serpa occurs in addition to the vars. nigriventris and campestris,

but further south the var. campestris is replaced by this very closely related form,

which reaches a larger size, and which in many respects differs little from the typical

L. miiralis, especially if compared with the southern var. nigriventris. As in the

latter, the head is generally more flattened, resembling less that of L. viridis, the

temporal scales are smaller, more granular, the collar has the edge even, or, if serrated,

less distinctly so than in var. campestris, the difference in size between the vertebral

scales and the dorso-laterals is less marked, the subdigital lamellae are usually fewer,

and the caudal scales are more truncate posteriorly, their posterior border rarely forming

a well-marked angle. But it is distinguished from the typical form and its vars.

hrueggemamii and nic/riventris by generally smaller scales, more numerous femoral

pores, and longer toes with more numerous lamellae under the fourth.

The complete passage between L. muralis typica and the var. serpa, so far as scaling

is concerned, is well expressed by the following tabulation l
:
—

1 2 3 4. f

Forma typica . . . . 42--62 29--45 19--30 13--25 22--28

Var. brueggemanni . . 51--65 35--52 92--30 17--24 24--27

Var. nigriventris . . 55--71 37--51 22--29 18--23 27--31

Var. . 58--77 35--60 25--35 19--29 28--36

1 1 AT T <Tk ~XT-1
1. Number of scales across middle of body. 2. Number of transverse series of scales corresponding to

the length of the bead. 3. Number of scales along middle line of gular region. 4. Number of femoral

pores. 5. Number of lamellar scales under fourth toe.
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As regards the coloration, which is highly variable in individuals associating

together, the resemblance to var. campestris is, as a rule, greater than to any other

form, and some specimens approach the latter so closely that it is not surprising that

most authors should have failed to draw a distinction between the two forms.

The head is often comparatively larger than in the typical form and the var.

campestris ; its width is contained once and a half to once and two-thirds in its length ;

its depth equals the distance between the anterior border or the centre of the eye and

the anterior border of the tympanum ; the snout is obtusely pointed and as long as or

a little longer than the postocular part of the head.

The hind limb reaches the collar, or between the collar and the ear in males, the

axilla, the shoulder, or the collar in females ; foot once and one-sixth to once and a

half the length of the head.

The tail is rounded in section and measures once and two-thirds to twice and four-

fifths the length of head and body.

The rostral never enters the nostril and is nearly always separated from the

frontonasal by the nasals *
; postnasal single ; frontal as long as its distance from the

end of the snout, or shorter ; series of granules between the supraciiiaries and the

principal supraoculars rarely complete 2
, the first supraciliary, and sometimes also the

second, being in contact with the second supraocular
;
parietals once and one-third to

once and a half as long as broad, nearly always in contact with the upper postocular 3
;

occipital usually shorter but frequently broader than the interparietal ; temporal scales

granular, usually not much larger than the dorsals ; tympanic shield distinct

;

masseteric shield usually present 4
, more or less developed, separated from the parietal

or from the upper temporal by one to three series of scales ; almost constantly four

upper labials anterior to the subocular 5
.

Collar with even edge (PL XXVIII. fig. 3) or very feebly serrated, composed of

7 to 12 (usually 9 to 11) plates ; 25 to 33 scales and granules in a longitudinal series

between the symphysis of the chin-shields and the median collar-plate
;
gular fold

distinct.

Dorsal scales (PI. XXVIII. fig. 3 a) very small, convex, round or roundish-hexagonal,

more or less distinctly keeled, sometimes smaller still and irregularly disposed on

the vertebral line; 58 to 77 scales across the middle of the body, usually 62 to 70;
'', and 4, 4, or 4 and 5 transverse series correspond to one ventral plate, 35 to CO

to the length of the head.

Ventral plates in 6 longitudinal and 23 to 30 transverse series. Praeanal plates

usually smaller than in the typical form and with two semicircles of small plates.

' The rostral forms a suture with the frontonasal in a female from Modica and in a male from Rome.
3 Two specimens from Procida Id., one from Casamicciola Id., one from Isehia, one from Syracuse.

3 Exceptions in three specimens from Catania, in two from Lipari Id. (Plate XXVII. figs. 5, 5 a), in one

from Giglio Id., in one from Ponza Id., in one from Capri, in one from Pompeii, and in one from Messina.

4 Absent in two specimens from the Faraglioni, in one from Capri.

1 Five on each side in one specimen from Pompeii and in one from Messina.
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Scales on upper surface of tibia minute, keeled, smaller than dorsals ; 19 to 29

femoral pores on each side (usually 20 to 26) ; 28 to 36 lamellar scales under the

fourth toe.

Upper caudal scales (PL XXVIII. fig. 3 a) strongly keeled and truncate or very

obtusely pointed; 30 to 38 scales in the fourth whorl behind the postanal granules.

The enormous amount of variation in colour and markings which this form

undergoes, often irrespective of localities and among individuals living together, may

be gathered from the above synonymy, and especially from the general accounts given

by Eimer. Suffice it to say, for the purposes of the present work, that some specimens,

females and young, closely agree in colour and markings with de Betta's var. campestris

(Eimer's striata), which may be regarded as the primitive type from which the spotted,

reticulate, and uniformly coloured forms are derived. The colour of the head and

back varies from greyish brown to olive, grass-green, or bluish green ; striated

specimens are the exception, most of the specimens being spotted or reticulated with

black (PI. XXVII. figs. 4 & 6), the black spots often forming longitudinal series

(PI. XXVII. fig. 3), sometimes wavy cross-bands ; some specimens show only faint

traces of darker markings and lead to others which are uniformly olive or yellowish

brown (L. olivacea Raf., modesta Eimer). A blue or green ocellar spot is often

present above the axil, and sometimes acquires a large size. The lower parts are

usually white or greenish white, and without spots, except on the outer row of ventral

plates, which often bear blue or greenish-blue spots. In some specimens from Sicily

(var. sicula Bp.), which in structural characters entirely agree with the var. serpa,

the belly is orange or red in the males, yellow or white in the females, these

specimens being further remarkable for the brilliant green colour of the back, bordered

on each side by a more or less distinct whitish streak, as figured on PI. XXVII.

fig. 7 \

The most remarkable colour-variation is that exhibited by the lizards found on the

Faraglioni rocks close to Capri (var. coerulea Eimer, faraglionensis Bedr.) : black or

bluish black above, with more or less distinct markings of a more intense black,

sapphire-blue or greenish blue beneath
;
pale blue spots usually present on the sides

;

the supra-axillary blue ocellus always distinct (PI. XXIII. fig. 2).

Specimens with blue belly and blue or blackish back, with or without lighter blue or

green spots, are reported from the Mezzagiorno rock near Palmarola, and Santo Stefano

Island near Ventotene. The vars. coeruleo-cosndescens, coerulescens monaconensis, and

ccerulescens gallensis of Eimer, from other small rocks near Capri, also with blue

belly, are practically intermediate in the dorsal coloration between the var. coerulea

and the lizards of Capri.

1
J. Scherer, Blatter f. Aquar.-u. Terrar.-Kunde, xiv. 1903, p. 288, regards L. sicxda as a species distinct

from L. serpa, but I am unable to confirm the distinctive characters (collar, snpraciliary shields, ifec.) which

he adduces in favour of such a separation.
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Measurements :

—

From end of snout to vent .

„ „ ,, fore limb

Length of head

Width of head

Depth of head

Fore limb

Hind limb

Foot . . .

Tail . . .

1. 2. 3. 4. 5. 6.

90 70 75 66 65 66

. 36 25 31 25 26 24

. 23 16 20 15 16 15

• 15 9 13 9 10 9

12 7 10 8 8 7

30 21 28 23 24 22

51 37 45 37 39 37

27 21 25 21 21 21

115* 134 136 122 138 143

* Tail reproduced.

1. c?- Rome.

2. ? . Pompeii.

3. d • Faraglioni.

4. ? . Faraglioni.

5. J
1

. Palermo.

6. $ . Palermo.

Particulars of some of the specimens examined :

1. 2.

Rome S 90 76

„ „ 86 73

? 63 69

Pompeii S 80 60

„ „ 79 66

„ „ 70 66

„ ? ?3 63

„ „ 70 59

„ » 61 58

Ponza Id <$ 71 71

„ 62 68

$ 66 66

Yentotene Id <$ 64 66

San Stefauo Id ? 60 75

Ischia ? 67 63

Vivarald <J 71 70

„ 67 68

Procidald <J 70 65

$ 69 65

„ 67 64

Casamicciola Id £ 74 60

Capri $ 60 64

Faraglioni <? 80 75

1 Tabulated as in var. campeslris, above, p. 393

3. 4. 5. 6. 4 .

27 10 31 25-24 30

25 10 30 26-27 33

29 11 28 23 30

24 9 27 25-26 31

26 10 27 20 29

24 9 27 22-23 29

28 11 29 21-23 31

28 7 26 20 29

26 10 28 19-21 28

24 10 31 27-28 30

25 10 33 25 31

29 10 32 28 33

26 10 30 26 .31

27 12 36 28 33

29 10 30 23-22 28

24 10 30 21-23 31

26 7 30 23-24 33

24 9 27 22-23 32

28 12 31 21-23 30

29 8 26 24-21 33

25 10 27 26-27 31

29 9 27 21-20 32

27 11 32 23-24 ?

27 9 36 22-23 31
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1. 2. 3. 4. 5. 6. 7.

Faraglioni <? 71 69 27 12 29 21-23 30

!} ? 74 68 30 9 29 21-22 29

66 66 30 . 11 33 23-24 30

„ 65 70 29 11 30 22 30

Giannutri Id. . .....<? 72 65 25 10 28 24-22 29

Reggio, Calabria ....<? 62 68 26 11 31 26-28 29

„ . . . . ? 69 68 29 11 29 23-24 32

Lipari Id d 69 73 26 9 28 24-23 33

$ 63 75 30 9 32 26 36

Stromboli Id ? 58 67 28 9 32 24-25 33

Messina <? 76 74 26 12 31 25 3*4

„ 74 76 23 12 27 22-24 31

? 68 70 27 9 25 24-23 32

. , „ 65 68 27 10 26 23-25 31

Catania S 84 76 24 13 27 25 31

„ „ 75 77 27 13 29 24-25 35

„ „ 75 71 25 11 27 23-22 29

„ „ 56 60 26 9 25 22-23 29

„ $ 71 66 28 9 27 21-22 31

„ „ 66 69 30 10 27 24 30

„ „ 63 69 27 10 27 23-22 30

Syracuse <$ 64 65 26 13 27 25-23 32

Modica <J 69 73 25 11 29 26-27 31

„ $ 66 65 29 11 27 23-22 31

Palermo 3 62 58 25 8 26 19-20 28

Bosco di Marineo, Palermo S 70 65 27 11 25 22-23 30

(PI. XXVIII. figs. 4, 4 a).

Bosco di Marineo, Palermo . <J 63 63 25 10 29 21-22 30

„ . .? 64 60 29 9 27 21-19 30

IJedriaga, in his Monograph of 1886 (p. 190), records the typical form (his fusca)

from Messina, but without particulars. Specimens from Messina, bearing a consider-

able resemblance in form and markings to the typical L. muralis, have been presented to

the British Museum by Count Peracca, but in their scaling they agree with var. serpa.

An aberrant male specimen from Cosenza, Calabria, has been sent to me by Count

Peracca, with the request that I should decide whether it must be referred to the

var. serpa or to the var. nigriventris. It is, in fact, exactly intermediate between the-

two, both in form and coloration, and it approaches the specimens from Malta which

will be described hereafter. Its lepidosis, as expressed in the above table, is :

—

1. 2. 3. 4. 5. 6. 7.

Cosenza $ 76 66 24 9 27 22 30

This would apply equally well to var. nigriventris and to var. serpa. The head is once

and two-thirds as long as broad and its depth equals the distance between the centre of
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the eye and the tympanum. The hind limb extends to midway between the collar

and the ear ; the foot measures once and one-third the length of the head. The scales

on the back are granular, oval-hexagonal, distinctly keeled ; 3 and 4 transverse series

correspond to one ventral plate, and 45 to the length of the head.

The body and the limbs are olive above (in spirit) with black spots forming a wide-

meshed network; no distinct ocellar spot above the axil; the head is much spotted

with black above, and a black streak runs along the sides, passing through the eye and

above the tympanum, and continued on the neck ; tail with blackish transverse bands

with sharply defined white spots on the sides. The throat and belly are greyish white,

with small black spots.

Text-fis. 6.

a. b. c. d. e.

Young specimens of:

—

a, f. typiea, Courmayeur, Piedmont : b, var. nigriventris, Rome ; c, var. campestris, Turin

:

d, var. serpa, Pompeii ; e, var. serpa, Messina.

V.—MALTA.
(Plate XXVII.)

The "Wall-Lizard of Malta has been identified by Bedriaga and myself with the

Sicilian and South-Italian form (var. serpa), by Camerano with the typical form, while

Eimer regards it as intermediate between the two. I regard Eimer's view as

perfectly correct if size and coloration alone are taken into consideration, but the

scaling is decidedly that"of var. serpa.

Eimer, Arch. f. Nat. 1881, p. 370, who has observed the lizard in Malta, remarks as

follows :

—

"It is remarkably small for a Southern form, not larger than the Corsican [var.

quadrilineata], which is not much larger than the German. Besides, it is platycephalous

[like the typical form] and belongs to the reticulata type, more or less nigriventris, the

neck, the sides, and the posterior part of the belly being more or less spotted with

black. However little the latter character may be marked, it is, however, highly note-

worthy that it should, as so frequently in North Italy, coincide with the reduction of

vol. xvn.

—

part iv. No. 7.

—

October, 1905. :; Q
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the large dorsal spots in a locality so far removed from the home of the platycephalce

reticulata;, and so completely isolated. It is also striking that the shape of the head

should alter simultaneously with the size, the colour, and the markings, for it must be

noted that the Maltese form shows less green but more brown and yellow in its livery.

We have therefore apparently to deal here with correlative conditions between the

form of the head and the other factors. As the race derived from the Maltese lizard,

the large, robust, black lizard of the Filfola rock, is pyramidocephalous \ we feel

inclined to conclude that a correlation exists between the shape of the head and the

robust, build."

I have not examined a very large number of lizards from Malta, but I find that, if

they agree in the shape of the head with the typical form, as is also the case in

many Sicilian and South-Italian specimens of the var. serpa, they certainly agree with

the latter in the lepidosis, as may be seen from the following tabulation ;

—

1. o. 3. 4. 5. 6. 7.

a . 71 61 27 11 35 25 34

8 • . 63 64 25 9 30 23-24 30

S . 59 74 27 9 31 19 30

? • • . 57 68 29 9 31 20-22 33

? . . . 57 64 30 11 29 24-22 32

The depth of the head equals the distance between the centre of the eye and the

anterior border of the tympanum. The hind limb reaches the collar, or a little beyond,

in males, the axil in females ; the foot measures once and one-third the length of the

head.

The rostral shield does not enter the nostril, and in two specimens it is in contact

with the frontonasal ; the series of granules between the supraciliaries and the

supraoculars is incomplete, the first supraciliary being in contact with the second

supraocular ; the parietal is in contact with the upper postocular ; occipital as large as

or smaller than the interparietal, in one specimen a little larger and twice as broad ;

supratemporal narrow or broken up; temporal scales small, but much larger than

dorsals ; tympanic and masseteric shields usually well developed ; usually four upper

labials anterior to the subocular 2
.

Collar even-edged
;
gular fold well developed.

Dorsal scales granular-subhexagonal, faintly keeled ; 4 or 4 and 5 correspond to one

ventral shield, 40 to 58 to the length of the head ; scales on upper surface of tibia

smaller still.

Upper caudal scales rather strongly keeled, truncate.

1 This is true only of adult males.—G. A. B.

" A young specimen, received from Prof. Giglioii, has five anterior upper labials on both sides and lacks the

masseteric disk.
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The upper parts are greyish olive, in spirit, with a darker lateral band, with or

without a vertebral series of small blackish spots, or reticulate all over with brown or

black, the network enclosing roundish pale spots; on the posterior part of the back

the dark markings may form wavy transverse bands ; the head is sometimes uniform

olive-brown above, sometimes much spotted with black ; the lower parts are unspotted,

or with rather small black spots, forming regular longitudinal series along the rows

of ventral plates. On the whole, as noticed by Eimer, the coloration bears much

resemblance to that of L. muralis (typ. and var. Irueggemanni) as occurring near Genoa.

The young is covered with dark and light spots, with a dark lateral band edged above

and below with whitish.

According to Eimer, the colour of the back in life is yellowish green or yellow ; the

belly saffron-yellow or red.

Measurements :

—

, q

From end of snout to vent 71 57

fore limb .... 28 21

Length of head 17 12

Depth of head 11 7i

Fore limb 24 20

Hind limb 43 30

Foot 24 18

Tail (reproduced) 107 85

The Wall-Lizard of Linosa (PI. XXVII. fig. 8.), referred by Camerano and myself to

the typical form, agrees in all essential respects with that from Malta, judging from the

single specimen at my disposal, received from Prof. Giglioli. It has 68 scales across

the body, 28 gulars in a longitudinal series, 23 femoral pores on each side, and 34

lamellar scales under the fourth toe. The belly is spotted with black.

The following form, from the Filfola Rock, south of Malta, is evidently derived from

the Maltese lizard, just as the Faraglioni lizard is derived from that living on Capri.

But while in the latter case the distinction rests entirely upon the darkening of the

ground-colour—size, scaling, and markings having remained exactly the same,—we here

find that the melanism is obtained by an invasion of the black markings, and this

difference is accompanied by an increase in size and, on an average, smaller scales.

The Filfola form is therefore entitled to the same rank as the var. nigriveiitris, which

stands to the typical form exactly in the same relation as the var. filfolensis does

to the var. serpa.

Var. FILFOLENSIS.

Zootoca lilfordi, part., Giinth. Ann. & Mag. N. II. (1) xiv. 1871, p. 158.

Lacerta filfolensis Bedriaga, Die Faraglione-Eidechse, p. ID (187G) ; Braun, Arb. zool. Inst.

Wiirzb. iv. 1877, p. 19, pi. i. fig. 1 L; Bedriaga; Arch. f. Nat. 1878, p. 297.

3 a 2
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Lacerta muralis, \ax. filfolensis Eimer, Arch. f. Nat. 1881, p. 408, pi. xv. fig. 24; Bedriaga, Abh.

Senck. Ges. xiv. 1886, p. 218.

Podarcis muralis, var. filfolensis De Betta, A.tti 1st. Ven. (5) v. 1879, p. 392.

Giinther had only two specimens of the Filfola lizard before him when he published

his remarks on Zootoca lilfordi, and both Bedriaga and Eimer do not appear to have

had access to any very large material when writing their descriptions. The figures

accompanying Braun's remarks were taken from one of Giinther's specimens in the

British Museum, but are very inaccurate, as the author himself suspected. A few years

ago, my friend Mr. Norman Douglass visited the Filfola Rock, and collected a good

number of specimens, which he has kindly presented to the British Museum. The

following description is based on 15 specimens, measuring from 56 to 82 millimetres

from snout to vent. Eimer's largest specimen (male) measured 90 millimetres without

the tail.

The depth of the head (PI. XXVIII. fig. 5) equals the distance between the centre or

the anterior border of the eye and the tympanum ; its width is once and a half to once

and three-fifths in its length. The hind limb reaches the shoulder, the collar, or a little

beyond in males, the elbow of the adpressed fore limb, the axil, or the shoulder in

females ; the foot measures once and one-fourth to once and a half the length of the head.

Except in two specimens, the rostral shield does not enter the nostril ; the nasals

form a suture behind the rostral ; the frontal is as long as or considerably shorter than

its distance from the end of the snout ; a series of granules between the supraciliaries

and the two principal supraoculars, this series complete in five specimens, whilst in nine

the first supraciliary is in contact with the second supraocular, and the second

supraciliary also in one specimen
;
parietal once and one-third to once and two-thirds

as long as broad, in contact with the upper postocular, except in one specimen

;

occipital very variable in size, as long as or shorter than the interparietal, sometimes

wider than the latter ; supratemporal narrow or broken up ; temporal scales small, but

much larger than the dorsals; tympanic shield distinct; masseteric shield usually well

developed ; four upper labials anterior to the subocular.

Collar even-edged ; gular fold distinct.

Dorsal scales granular-subhexagonal, feebly or faintly keeled; 68 to 82 scales across

the middle of the body ; 4 and 5 correspond to one ventral plate, 43 to 62 to the length

of the head ; ventral plates in 6 longitudinal and 26 to 31 transverse series. Anal

plate rather large, bordered by one or two semicircles of small plates.

Scales on upper surface of tibia smaller than dorsals ; 18 to 27 femoral pores on each

side; 31 to 36 lamellar scales under the fourth toe.

Upper caudal scales strongly keeled, truncate ; 34 to 42 scales in the fourth whorl

behind the postanal granules.

Eimer desciibes the colour of the living male lizard as intensely black above, with

small roundish spots or dots which are greenish yellow on the middle of the back, more
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green or bluish on the sides ; lower down on the sides the spots are quite blue ; a

cobalt-blue spot in the axil ; the ventral shields are reddish brown or rusty red in front,

blackish grey or bluish black behind ; a series of blue spots on the outer row of

ventrals. Tbis coloration, whicb, as pointed out by Eirner, may easily be derived from

that of the Maltese lizard, is strikingly similar to that described by Costa in his

L. acrolampra from Aspromonte, Calabria \ and is also very similar to that of

Bonaparte's var. nigriventris. The female is described as having the upper parts

often more purplish brown, especially along the vertebral line, and the belly of a

paler rusty red, fading to flesh-colour or pale reddish brown nnder the limbs and tail

;

the throat pale blue, spotted with black and reddish brown.

Specimens in spirit are black above, with pale greenish-blue dots or small round or

oval spots, which are usually larger on the sides ; the upper surface of the head is

brownish black, uniform or with small pale spots. A female specimen is entirely black

above. The belly varies from dark grey to bluish black ; in some of the males, black

spots form regular longitudinal bands on the ventral plates. The tail sometimes bears

light spots, above and beneath.

Particulars of specimens examined :

—

1. 2. 3. 4. 5. 6. 7.

(? ... 82 78 26 10 29 18-20 33

))
82 75 28 12 36 23 ?

33 80 75 26 10 33 23 ?

v 76 80 26 9 38 27 32

33
75 82 27 11 36 24 34

33
75 80 28 10 33 25 33

3)
74 n 27 10 35 26-25 36

}} 67 n 26 10 35 24 31

? 74 69 31 10 33 24 35

>>
70 75 29 10 32 22 31

u 69 72 29 10 31 24 32

))
65 77 29 10 36 20-21 32

j>
63 68 28 11 37 25 36

)>
. 56 79 28 11 33 21-23 32

>3
56 77 28 8 32 22 33

Measurements :

6. ?•

From end of snou t to 82 70

>> >y » "ore limb . . 30 25

Length of head . 20 15

"\\ ifltli nf lifnfl 13 10

1 Fauna < 1 i Aspromonte, p. 75 (1S2S).
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6. 2-

Depth of head 10 7

Fore liuib 29 22

Hind limb 46 38

Foot 24 20

Tail 135 125

A male specimen is figured on PL XXVII. fig. 9.

VI.—CORSICA and SARDINIA.

(Plates XXII., XXVIII., XXIX.)

In their Lizards, as in many other animals, Corsica and Sardinia show much in

common. The presence in the former island, as well as in Elba, of the var. campestris,

undistinguishable from that of Northern and Middle Italy, points to its former

connection with these parts of the Peninsula ; and I would regard the other varieties

found in Corsica (guadrilineata and bedriagce) as directly derived from the typical form

of the wall-lizard through the var. brueggemanni. Sardinia appears to have been

stocked from Corsica, possessing, in addition to the var. guadrilineata, a larger form, the

true var. tiliguerta, which is particularly closely related to the var. bedriagce, the latter

appearing to be nearly completely connected, so far as its characters are concerned, with

the still more extreme form described by Peracca as L. sardoa. Although owing to its

general appearance the true tiliguerta has usually been confounded with the var. serpa

of Southern Italy and Sicily, the frequent greater elongation of the parietal shields,

which, as a rule, do not touch the upper postoculars, is a character which approximates

it to the var. bedriagce and indicates, in my opinion, closer genetic affinity to the latter

than to the former. The relationships and distribution of these various forms may be

expressed by the following diagram :

—

N.W. Italy jj, muralis typ. and var. brueggemanni.

var. campestris.

Corsica

Sardinia

•var. bedriagcu.

var. quadrilineata.

loa.

var. tiliguerta.

As mentioned above, the var. bedriagce, isolated on the mountains of Corsica (700 to

1200 metres), finds its nearest allies in some specimens of the var. brueggemanni from

the Ligurian coast, which, as pointed out by Eimer and by Camerano, are remarkable

for their strongly depressed head and reticulate markings. I have also drawn attention
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to the close resemblance between other Ligurian specimens of the var. brueggemanni

and the var. quadrilineata, which, as we now know, was confounded with the typical

form (L. muralis fusca) by no less an authority than Bedriaga.

Var. CAMPESTKIS.

Lizards of this variety, undistinguishable from individuals from Northern and Middle

Italy, described above, p. 390, occur in Corsica, in Elba \ and in Montecristo.

Lorenz Miiller 2
, who confounds the var. campestris with L. serpa, says they are found

in the grassy ditches along the roads near Bastia, whilst the walls are occupied by

lizards of the var. quadrilineata (genei). At Biguglia near Bastia, among the reed-grass

along the coast, he only found the var. campestris. Higher up, in the valleys, it is rare,

a few specimens having been captured at Corte (396 m.), Tattone (802 m.), and Vizza-

vona (824 m.).

I append particulars of three specimens, for comparison with the table on p. 393 :

—

1. 2. 3. 4. 5. 6. 7.

Corsica $ 70 52 27 11 24 18-19 25

Elba <J 61 58 26 10 26 19-17 26

Montecristo . . . $ 53 57 25 11 27 21-22 28

In the specimen from Elba, as well as in that from Montecristo, the parietal does not

tonch the upper postocular. The specimen from Corsica has only three upper labials

anterior to the subocular, on both sides.

Measurements :

—

d , Elba. 2 > Corsica.

From end of snout to vent 64 70

fore limb .... 24 25

Length of head 16 15

Width of head 11 10

Depth of head 9 8

Fore limb 23 21

Hind limb 37 35

Foot 20 18

Tail 120 116

Var. QUADRILINEATA.

Zootoca quadrilineata Gray, Ann. N. H. i. 1838, p. 279.

Lacerta podarcis, var. genei Cara, Mon. Lacert. Sard. p. 32 (1872).

Podarcis muralis, var. lineata De Bctta, Faun, d'ltal., Rett. Anf. p. 29 (1874), and Atti I-t. Venet.

(5) iv. 1878, p. 901, and v. 1879, p. 389.

Podarcis tiliguerta, part., Camerano, Atti Ace. Torin. xiii. 1877, p. 87, pi. ii. fig. 1.

1 Where, according to information received from Count Poracca, since the setting up in typo of this paper,

it occurs, along -with the var. brueggt nanni, at all altitudes as well as at sea-lovcl.

3 Blatter f. Aquar.- u. Tcrrar.-Kunde, xiii. 1002, p. 169.
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Lacerta muralis neapolitana, part., Bedriaga, Arch. f. Nat. 1879, p. 274.

Lacerta muralis fusca Bedriaga, Arch. f. Nat. 1883, p. 268, and Abh. Senck. Ges. xiv. 1886, p. 175.

Lacerta muralis fusca, var. Corsica Bedriaga, Arch. f. Nat. 1883, p. 269, and op. cit. p. ]77.

Lacerta taurica genei Camerano, Mori. Saur. Ital. p. 49 (1885).

Lacerta muralis genei Camerano, Boll. Mus. Zool. Torin. i. 1886, no. 7.

Lacerta muralis neapolitana, var. lineata Bedriaga, Abh. Senck. Ges. xiv. 1886, p. 213.

Lacerta muralis, var. genei Mehely, Ann. Mus. Hung. ii. 1904, pp. 365 & 366.

Head (PI. XXVIII. fig. 6) about once and a half to once and two-thirds as long

as broad, moderately depressed, its depth in the tympanic region equalling the distance

between the anterior border or the centre of the eye and the anterior border of the

tympanum ; snout pointed. Neck as broad as the head. Body moderately depressed.

Hind limb reaching the collar or between the collar and the ear in males, the

shoulder or the collar in females ; foot once and one-fourth to once and a half as

long as the head; toes rather long and slender, more compressed than in the typical

form. Tail once and three-fourths to twice and one-fifth as long as head and body.

Rostral shield narrowly separated from the nostril or, frequently, entering it ; nasals

forming a suture behind the rostral l
; frontal as long as its distance from the end of

the snout ; a series of granules between the supraciliaries and the two principal supra-

oculars, this series either complete or beginning behind the first supraciliary 2
; parietals

once and one-fourth to once and a half as long as broad, often 3 not touching the

upper postocular; occipital often as long as and broader than the interparietal; a

single postnasal 4
; temporal scales small and granular; tympanic and masseteric plates

always present, the latter separated from the parietal by one to three series of scales

;

upper temporal shield small, often broken up into scales ; normally four labials anterior

to the subocular 5
.

Collar even-edged, with 9 to 13 plates ; gular fold distinct ; 27 to 40 scales on a line

between the symphysis of the chin-shields and the median collar-plate.

Dorsal scales small, round or oval, very convex, smooth or feebly keeled, 56 to 75

across the middle of the body, 3 and 4, 4, or 4 and 5 transverse series corresponding to

one ventral plate, 40 to 57 to the length of the head. Ventral plates in 6 longitudinal

series 6
. Anal plate rather small, usually bordered by two semicircles of small plates.

1 I have noted two exceptions, in specimens from Orezza and Ajaccio, in 'which, the rostral forms a narrow

suture with the frontonasal, and Mehely mentions another in a specimen from Bonifatto, Corsica.

2 The series is complete in 20 specimens out of 45 from Corsica, and in 4 out of 13 from Sardinia.

3 In 11 specimens from Ajaccio, and in one from Corte, Corsica.

4 F. Miiller (Verh. nat. Ges. Basel, vii. 1882, p. 156) has mentioned two postnasals in two specimens from

Ajaccio, but this appearance is simply due to the intercalation of a small shield between the nasal and the

loreal, well above the nostril.

5 Five on both sides in two specimens from Ajaccio, five on one side only in three specimens, and three in

two specimens.

6 In one specimen from Corte, Corsica, a few of the plates of the outer row are divided iuto two.
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Scales on upper surface of tibia as large as or a little smaller than dorsals, keeled ;

18 to 28 femoral pores on each side, usually 21 to 25 ; 27 to 34 lamellar scales under

the fourth toe, usually 30 to 33.

Caudal scales truncate, upper rather strongly keeled, 30 to 37 in the fourth whorl

behind the postanal granules.

Brown, olive, or green above, usually spotted or marbled with blackish and with a

yellowish or whitish dorso-lateral streak or series of spots ; frequently a blackish

vertebral streak or series of spots ; sides, in males, usually blackish, with numerous

round light spots ; females frequently uniform yellowish brown or mahogany-brown on

the back, with a yellowish, black-edged dorso-lateral streak from the eye to the tail,

and another, wider, light streak from the ear to the groin (PI. XXIX. fig. 2) ; limbs

with round, dark-edged, light spots. Lower parts white or yellow, without or with black

spots, which are usually confined to the throat and the outer row of ventral plates.

According to Lorenz Muller, the lower parts are sometimes bright orange in males.

The following notes are taken from living specimens from Sardinia, for which I am
indebted to Count Peracca, and three of which are figured (PL XXIIL fig. 4, &
PI. XXIX. figs. 1, 4).

. Coppery brown, yellowish brown, greenish yellow, or bright green above ; white, with

mother-of-pearl sheen, or greenish yellow beneath ; turquoise-blue spots always present

above shoulder and on outer ventral plates ; some specimens with numerous blue spots

on the sides, alternating with green or greenish-yellow ones ; the dorso-lateral streak

pale brownish or greenish yellow.

Specimens in which the black markings preponderate, the light ground-colour

appearing as four dorsal lines with small spots or cross-lines between them, have been

named by Bedriaga var. Corsica (PI. XXIX. fig. 3).

Measurements :

—

1. 2. 3. 4. 5. 0.

From snout to vent ... 69 59 60 60 59 55

„ „ fore limb . 27 22 22 24 24 20

Length of: head .... 16 13 14 15 15 11

Width of head 11 8 9 10 9 7

Depth of head 8 7 7 8 7| 6

Fore limb 24 20 20 21 22 19

Hind limb 40 35 35 36 37 31

Foot 22 18 19 20 20 17

Tail 130 90* 118 82* 118 100

* Tail reproduced.

1. J. Flumini di Quarto, Sardinia. 4. o*- Orezza, Corsica (type of var. Corsica),

2. ?. „ „• „ 5. <$ . Corte, Corsica.

.;. ?. Sardinia (type of var. quadr'rfineata). 6. ? . „ „

vol. xvii.—part iv. No. 8.

—

October, 1905. 3 h
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Particulars of some of the specimens examined :

—

Flumini di Quarto, Sardinia

Lanusei, Sard

Sardinia

'

Orezza, Corsica

Corte, Corsica

nia

Ajaccio, Corsica

1. 2. 3. 4. 5. 6. 7.

s 69 63 27 10 28 23-22 34

}i 63 71 25 11 30 22 31

35 60 64 26 9 35 24-23 33

)> 60 60 26 9 27 22-23 31

7i 58 72 26 9 29 24-25 31

$ 59 60 32 10 27 22 28

33 55 67 29 11 29 19-18 29

3 61 70 25 11 40 27-28 31

)> 48 75 25 14 36 23-22 31

$ 57 66 29 11 31 22-23 33

? 60 67 28 11 30 26-24 30

33 51 60 26 11 32 21-22 30

33
47 64 27 11 29 20 31

3 60 60 24 9 29 21 32

3 59 58 26 10 28 23 34

33
57 65 26 11 30 25-26 30

33 50 60 26 10 28 23-22 29

? 55 56 26 9 31 20-21 30

33 51 57 29 ? 29 24-22 29

33 50 63 26 9 34 23-24 30

s 56 75 25 11 32 23-25 28

33 56 72 24 11 30 22 p

33 55 69 26 13 28 21-22 31

$ 55 70 29 10 33 19 33

J) 55 72 28 10 34 25 34

1. Length from snout to vent. 2. Number of scales across middle of body. 3. Number of

transverse series of ventral plates. 4. Number of plates in collar. 5. Number of gular scales

and granules between symphysis of chin-shields and median plate of collar. 6. Number of

femoral pores (right and left, if differing) . 7. Number of lamellar scales under fourth toe.

This variety inhabits Corsica and Sardinia, and has been recorded from Montecristo

by Camerano. It bears a most striking resemblance to the Archipelagic vars. milensis

Bedr. and naxensis Werner.

Var. TILIGUERTA.

Tiliguerta Cetth Anf. e Pesci Sard. p. 15 (1777).

Lacerta tiliguerta Gmelin, Syst. Nat. hi. p. 1070 (1788).

Lacerta podarcis, var. cettii Cara, Mon. Lacert. Sard. p. 30 (1872).

1 Types of Zootoca quadrilineata Gray.

- Received from Dr. de Bedriaga as typical of his var. Corsica.
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Podarcis muralis, var. tiliguerta De Betta, Atti 1st. Ven. (5) v. 1879, p. 389.

Lacerta serpa, part., Camerano, Mon. Saur. Ital. p. 56 (1885).

Head (PI. XXVIII. fig. 7) once and a half to once and two-thirds as long as

broad, rather strongly depressed, the occiput quite flat or even slightly concave, its

depth in the tympanic region equal to the distance between the centre of the eye

and the anterior border of the tympanum ; snout obtusely pointed, as long as the

postorbital part of the head.

Neck as broad as or a little narrower than the head. Body moderately depressed.

Hind limb reaching between the collar and the ear in males, the axil, the shoulder, or

the collar in females ; foot once and one-sixth to once and a half the length of the

head. Tail rounded in section, about twice as long as head and body.

Rostral shield never entering the nostril, and usually separated from the frontonasal

by the nasals x
;

postnasal single ; frontal as long as its distance from the end of the

snout or a little shorter ; a series of granules between the supraciliaries and the principal

supraoculars, the first of which is usually in contact with the first supraciliary
;
parietals

once and one-third to once and four-fifths 2 as long as broad, rarely in contact with the

upper postocular 3
; occipital as long as or shorter, and usually not broader, than the

interparietal ; temporal scales granular, small ; tympanic shield distinct ; masseteric

shield usually small or absent ; usually four upper labials anterior to the subocular 4
.

Collar even-edged or very slightly serrated, with 8 to 12 plates; 27 to 33 scales and

granules in a longitudinal series between the symphysis of the chin-shields and the

median collar-plate
;
gular fold distinct.

Dorsal scales very small, convex, round or oval-hexagonal, feebly but distinctly

keeled; 65 to 77 scales across the middle of the body ; 3 and 4, 4, or 4 and 5 trans-

verse series correspond to one ventral plate, 4-5 to 58 to the length of the head.

Ventral plates in 6 longitudinal 5 and 25 to 31 transverse series. Prseanal plate

rather small, with two semicircles of small plates.

Scales on upper surface of tibia feebly keeled, as large as or a little smaller than

dorsals ; 21 to 26 femoral pores on each side ; 30 to 34 lamellar scales under the

fourth toe. Upper caudal scales strongly keeled and truncate or very obtusely pointed
;

30 to 40 scales in the fourth whorl behind the postanal granules.

Adult males (PI. XXIX. fig. 5) are bright greeu or greenish yellow on the back,

grey-brown on sides, limbs, and tail ; the ocellus above the axil and spots on the

outer ventral shields turquoise-blue; some adult females are bright green above,

1 In two of the specimens examined, the rostral forms a suture with the frontonasal.

2 As in some specimens of the vars. bedriar/ce and sardou.

3 The contact is extensive in but one out of 20 specimens examined ; it is very slight in two other specimens,

absent in the 17 others.

1

Five on one side in two specimens.

5 The plates of the outer row are divided into two in one specimen.

O II Ji
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while others, as well as young males, are reddish brown or greenish brown, without

any green; the ocellus above the axil and the spots on the outer ventral shields pale

blue or green 1
. The dark brown or black markings of the body are of a more or less

reticulate pattern, with a tendency to forming transverse bands, the meshes of the

network enclosing round spots of the ground-colour (PI. XXIX. fig. 6) ; the spots are

usually larger and darker on the vertebral line, often forming an irregular or zigzag-

stripe in males. The reticulate dark markings either extend right across the back or

an unspotted dorsal area exists on each side of the spine. The pattern of markings

answers more or less to the maculata-reticulata and maculata-tigris types of Eimer,

and may also approach very closely that of L. bedriagce. Upper surface of head often

with large black spots.

The lower parts are white, with mother-of-pearl gloss, and always unspotted.

A male specimen from Assemini, near Cagliari, sent to me alive by Count Peracca,

is of a pale yellowish green on the back, with a pale reddish-brown network ; a few

black dots disposed irregularly on the vertebral line ; limbs and sides greyish buff with

pale greyish-lilac round spots ; upper surface of head uniform pale brownish gold ; a

small turquoise-blue spot above the axil and a few others on the outer row of ventral

shields ; throat and belly white, slightly tinged with lilac-pink.

New-born young are unknown to me, but the smallest specimen I have seen

(measuring 53 millim. from snout to vent) is reticulate, not striated.

Particulars of specimens examined :

—

1. 2. 3. 4. 5. 6. 7.

Cagliari <J 73 71 26 10 30 25-26 32

„ 72 77 26 8 28 23-24. 34

„ „ 70 68 26 11 27 23 32

? 62 69 27 10 31 22-23 31

Assemini, nr. Cagliari . . . £ 70 70 28 11 33 24-23 33

S. Sardinia <$ 87 67 27 9 29 23 31

84 82 26 9 31 23 30

„ 70 68 26 9 29 20 33

62 75 25 10 33 25 30

„ $ 65 74 28 10 27 22-23 31

Sardinia <$ 75 74 25 8 30 26 31

„ „ 65 72 26 9 31 21-25 32

? 70 66 29 12 28 23-22 31

„ 70 69 31 11 27 21-23 30

„ 53 65 29 12 27 22-21 33

Measurements :

—

cj

.

$

.

From end of snout to vent 87 70

„ „ „ fore limb ... 35 25

1 These notes are taken from living specimens from S. Sardinia sent to me by Count Peracca.
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6- $•

Length of head 23 16

"Width of head 14 10

Depth of head 11 8

Fore limb 3:2 22

Hind limb 53 37

Foot 26 21

Tail 150* 135

* Tail reproduced.

This variety is restricted to Sardinia if, as suggested further on, the Balearic and

Tunisian specimens which are on record are the result of importation by human agency

or have received erroneous indications of locality.

Var. BEDRIAG^E.

Lacerta oxycephala, part., Dum. & Bibr. Erp. Gen. v. p. 235 (1839) ; Bedriaga, Arch, f . Nat. 1880,

p. 250, pi. xi.

Podareis oxycephala Bonap. Icon. Faun. ItaL, Anf. (1840).

Lacerta oxycephala, var. reticulata Bedriaga, Bull. Soc. Nat. Mosc. 1881, p. 82.

Lacerta oxycephala Bedriaga, Arch. f. Nat. 1883, p. 260.

Lacerta oxycephala, var. bedriaga Carnerano, Zool. Anz. 1885, p. 418, and Mon. Saur. Ital. p. 48

(1885).

Lacerta bedriaga Bedriaga, Abh. Senck. Ges. xiv. 1886, p. 284.

Lacerta muralis, var. bedriaga Bouleng. Cat, Liz. iii. p. 34 (1887).

Head (PI. XXVIII. fig. 8) about once and a half as long as broad, much depressed,

the occipital region flat or slightly concave, its depth in the tympanic region equal

to the distance between the centre or the posterior border of the eye and the anterior

border of tympanum ; snout more or less acutely pointed, not longer than the post-

orbital part of the head.

Neck as broad as or a little broader than the head. Body much depressed. Hind

limb reaching the shoulder, the collar, or a little beyond in males, the axil or the

shoulder in females. Foot as long as the head or a little longer (not more than once

and one-fourth). Tail round in section, rather strongly depressed at the base, once and

a half to twice as long as head and body.

Rostral shield not entering the nostril ; nasals forming a short or very short suture

behind the rostral, or separated from each other l
; usually a single postnasal 2

; frontal

as long as its distance from the end of the snout, or a little longer, or considerably

shorter ; supraciliaries separated from the principal supraoculars by a complete series

of granules; parietal once and a half to once and three-fourths as long as broad, often

1 In throe specimens.

- Two superposed postnasals on both sides in two males (Bedriaga Coll. and L. Midler Coll.) and in one female

(Lataste Coll.); on the left side in one male (Lataste Coll.) and in one female (L. Midler Coll.).
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in contact with the upper postocular 1
; occipital usually broader and as long as or

longer than the interparietal, sometimes fused with it; supratemporal sometimes large,

sometimes broken up into scales ; temporal scales granular, not much larger than dorsals;

tympanic shield present ; masseteric shield moderately large, or small 2
, or absent ; four

or five, rarely six, upper labials anterior to the subocular 3
.

Collar with even edge, with the plates usually small, 7 to 13 in number; 26 to 39

scales and granules in a longitudinal series between the symphysis of the chin-shields

and the median collar-plate ;
gular fold usually distinct.

Dorsal scales smooth, granular and feebly convex, roundish-hexagonal and flat on the

posterior part of the back, a little larger on the back than on the flanks ; 62 to 78 scales

across the middle of the body ; 4 and 5 transverse series (rarely 4 or 3 and 4) correspond

to one ventral plate, 30 to 56 to the length of the head. Ventral plates in 6

longitudinal and 24 to 28 transverse series. Praeanal plate rather large, with a single

semicircle of small plates, rarely with two.

Scales on upper surface of tibia minute, smaller than dorsals, likewise smooth
;

19 to 26 femoral pores on each side ; 26 to 31 lamellar scales under the fourth toe.

Caudal scales longer and shorter in alternate whorls, the upper feebly keeled,

sometimes even nearly smooth, truncate behind ; 28 to 40 scales in the fourth or fifth

whorl behind the postanal granules.

Greyish, yellowish brown, or dull green above (PL XXIII. fig. 5), sometimes bright

green according to L. Miiller, with a more or less developed wide-meshed brown or

blackish network, or blackish with round pale olive spots ; small blue spots may be

present on the sides: this form has lost all trace of striation, even in the young

.

Upper surface of head more or less spotted or vermiculate with black. Lower parts

greyish or greenish white, salmon-pink, or copper-red, with or without small black

spots ; a series of green or blue spots on the outer row of ventral shields. Markings

on the tail absent or ill defined in the adults (PL XXIX. fig. 7).

Measurements (in millimetres) :

—

j. $.

From end of snout to vent 73 70

„ ,, „ fore limb 30 27

Length of head 20 17

Width of head 13 12

Depth of head 9 8

Fore limb 27 25

Hind limb 42 37

Foot 21 19

Tail 137 112

1 Out of 21 specimens examined, the postocular is in contact with the parietal in eight specimens, while

it is so on one side only in a ninth.

2 In seven specimens.

3 Five on each side in five specimens, 4 on each side in three, 6 on each side in one, -1 on one side and 5 on

the other in twelve.
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The secondary sexual differences of proportions are less marked x in this than in other

varieties of L. muralis.

I have examined 21 specimens, four of which form part of the Lataste Collection

(collected by Dr. de Bedriaga), five are from Dr. de Bedriaga's Collection, and five

have been sent to me by Mr. L. Midler.

Bastelica

Tinozzo

Vizzavoua

Corsica

l. 2. 3. 4. 5. 6. 7.

<J 80 78 25 11 35 22 29

1! 75 77 28 10 35 25 ?

? 75 67 27 12 30 22-23 27

c? 75 66 24 9 31 25 28

s 80 69 25 11 33 26-25 30

>) 80 66 25 11 33 24-26 31

? 82 67 26 10 32 22 28

JJ 80 62 26 11 26 21-19 27

;j 54 75 28 10 39 24 29

cJ 8.2 76 26 12 33 25 28

}} 78 66 25 10 32 26-25 30

)} 73 72 25 13 35 23-21 26

)i 65 71 28 12 33 24-23 29

}) 60 70 24 7 33 22-24 30

i> 58 58 24 9 32 23 27

? 70 72 25 9 35 24-25 29

Ji 55 70 26 9 32 23 27

Var. saedoa.

The lizard recently described by Peracca as Lacerta sardoa, Boll. Mus. Torin. xviii.

1903, no. 458, from the Genuargentu, Sardinia, although very nearly related to the

var. ledriagce, cannot at present be united with it
2

. About a year ago, Count Peracca

showed me the unique specimen he proposed to describe, and I fully agreed with him

that it could not be referred to any described form. Its most striking peculiarity

lies in the narrow head with the parietal shields nearly twice as long as broad
;

this, together with the coloration of the upper parts of the body—a black ground

crowded with small greenish spots,—gives it a physiognomy very unlike that of

the Corsican specimens. Since then, however, Count Peracca has succeeded in

1 In a popular article on this variety (Blatter f. Aquarien- u. Terrar.-Kunde, xv. 1904, p. 35G) Lorenz Miillcr

adduces in favour of his view that it should he regarded as a valid species, the fact that, unlike L. muralis,

L. lulriagce shows no marked sexual differences of colour and that the young do not hear any traco of a light

lateral streak. But such is also the case in the var. nigriventris, which surely uo ono would regard as a species

distinct from the typical L. muralis. (Sec text-fig. 6 6, p. 390.)
2 As has been suggested by L. v. Mc'hely (Allat. Kozlem. Budapest, iii. 1901, p. 19 t), aftor having previously

identified L. sardoa with L. genei.
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procuring a second specimen from the same locality, which more nearly approaches the

var. bedriagce, and which shows that the L. sarcloa cannot be maintained as a species,

although it probably deserves to rank as a variety distinct from the var. bedriagce.

I have been favoured by Count Peracca with the loan of the type and of the other

specimen, and I have succeeded in procuring for the British Museum three further

specimens from Signor Meloni, who obtained them in the same locality. Particulars

and measurements of them are here given, for comparison with the tables of var.

bedriagce (pp. 412-13) :

—

1. 2. 3. 4. 5. 6, 7.

^ 57 73 24 12 32 23-24 28

? 78 68 25 12 33 25-26 31

? 74 65 26 13 34 25-26 28

? (type) 70 72 26 13 35 25-24 29

? 58 76 25 13 30 24-25 28

Measurements :

—

?•
6.

,

^
,

From end of snout to vent 57 7S 74 70 58

,.
• „ fore limb .... 23 32 29 31 24

Length of head . . . 15 19 17 19 15

Width of head 9 11 10 11 9

Depth of head 6 8 8 8 5

Fore limb 22 26 26 26 21

Hind limb 33 39 37 40 32

Foot 17 20 19 20 17

Tail 97 ? 110 128 ?

In all the specimens the rostral shield forms a suture with the frontonasal, the

postnasal is single, the series of granules between the supraoculars and the

supraciliaries is complete, the parietal is in contact with the upper postocular,

the masseteric shield is very small or absent, the anterior upper labials are four

in number, and the whorls of caudal scales are very markedly shorter and longer

alternately. The parietals may be only once and two-thirds as long as broad. As

pointed out by Peracca in his excellent description, there are a few extra femoral

pores, forming an incomplete second series, in the type specimen.

The coloration of the type specimen has been described with sufficient detail

by Peracca. His second specimen, smaller but also a female, differs in having

the light dorsal spots larger and fewer and surrounded by a blackish network,

much as in many specimens of the var. bedriagce ; dark markings are very indistinct

on the olive-brown upper surface of the head, and the belly is uniform greyish,

unspotted. In two of the specimens received from Signor Meloni, the light

spots on the body ar.d limbs are surrounded by black rings forming ocelli, between
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which the ground-colour appears as narrow areas of a dark olive-grey ; irregular

hlack spots and round light dots are present on the upper surface and sides of the

tail.

The type specimen is figured on PI. XXIX. fig. 8, and the upper view of head on

PI. XXVIII. fig. 9.

The narrower head appears to be the only constant character by which this lizard

can be distinguished from the Corsican var. hedriagce, but it is sufficient for preventing

us, at present, from uniting the two forms. It is also remarkable that the five

known specimens agree in having the rostral broadly in contact with the frontonasal,

a character which occurs but exceptionally in the var. hedriagce.

VIL—NORTH AFRICA.

(Plate XXIX.)

Algeria is inhabited by a small form of Lacerta muralis very similar to the

Iberian var. locagei, except that the light dorso-lateral streaks are not so close

together on the body. Specimens of this form from Oran and Tlemsen have been

described as " variete verte " by F. Doumergue, ' Essai sur la Faune herpetologique de

l'Oranie,' p. 124 (1901) ; while others, from Mascara, distinguished by the blackish-

brown colour of the upper parts, have been named by the same author var. fusca

(p. 125), a name already occupied. I have been favoured with the loan of two

specimens from Mascara, and I have lately had an opportunity of examining a large

number of lizards collected by Mr. Riggenbach in the Tamaruth Valley, Atlas of

Morocco, which agree on the whole very closely with the Algerian specimens, and I have

given a description of them, with figures, in the ' Novitates Zoological,' 1905, p. 75, pi. ii.

Specimens which I received long ago from Tangier, through M. H. Vaucher, differ

considerably from the preceding, and probably deserve varietal distinction. I

propose for them the name var. vaucheri, whilst retaining the name var. locagei Seoane

for the other specimens from Morocco and Algeria. A var. tiliguerta has been

reported from Tunis, but I have reason to doubt the correctness of the locality.

Var. bocagei 1
.

My material consists of numerous specimens from the Tamaruth Valley, Atlas of

Morocco (Riggenbach), several specimens from Tlemsen near Oran (J. Anderson), two

(types of var. fusca Doumergue) from Mascara, and a few from the following Algerian

localities in the Lataste Collection : Plateau de Sersou, Aumale, Setif, Daya, Tebesa.

The depth of the head, in the tjmpanic region, equals the distance between the

centre of the eye and the tympanum. The hind limb reaches the shoulder or the

1 See above, p. 301.

vol. xvn.
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collar in males, the wrist or elbow of the ad pressed fore limb, or the axilla, in females ;

the length of the foot is once and one-sixth to once and one-third the length of the

head.

The lepidosis is the same as in specimens from Spain and Portugal. Four is the

normal number of upper labial shields in advance of the subocular J
; the series of

granules between the supraciliaries and the principal supraoculars is complete or the

first supraciliary is in contact with the second supraocular; the parietal shield is

usually in contact with the upper postocular 2
; the masseteric shield is usually present,

and often large, in the Moroccan specimens, and usually absent in those from Algeria.

The edge of the collar shows no trace of denticulation, forming a perfectly even border 3
;

23 to 30 scales and granules along the middle line between the symphysis of the

chin-shields and the median collar. The scales on the back are smooth or faintly

keeled, 53 to 68 in number across the middle of the body, 3 and 4 transverse series

corresponding to the length of a ventral shield, 40 to 60 to the length of the head.

Ventral plates in 6 or 8 longitudinal, and 25 to 32 transverse series. Anal plate

usually bordered by a single semicircle of small plates, rarely by two. Scales on upper

surface of tibia a little smaller than dorsals ; 16 to 22 femoral pores on each side
;

22 to 28 lamellar scales under the fourth toe. Upper caudal scales rather strongly

keeled, truncate ; 26 to 34 scales in the fourth or fifth whorl behind the granules of

the anal region.

Doumergue describes the Oran specimens as yellowish green above, with a

greenish-yellow dorso-lateral streak, bordering a brown lateral band, the belly

bluish white. In the Moroccan and Algerian specimens examined by me (in spirit),

the colour is brownish, grey, or yellowish green, with two more or less distinct

whitish streaks on each side, the upper extending to the supraciliary edge, the

lower passing through the eye, separated by a dark brown band or by crowded black

spots ; the dorsal space between these light streaks is at least as great on the body

as on the nape ; brown or black dorsal spots are often present on the back, but they

are irregularly disposed, or affect a paired disposition, never forming a vertebral line

;

upper surface of head uniform or spotted with black. Black ventral spots, if present,

small and restricted to the sides. Tail with or without black and white spots,

which may be very conspicuous and regular on the sides.

In the pattern of coloration, the North-African specimens often closely resemble the

var. liolejris from Spain, but a dark vertebral line or series of spots is invariably absent,

as in the Spanish and Portuguese specimens of the var. bocagei.

1 One specimen from Tlemsen has 5 anterior upper labials on both sides ; there are 5 on one side only in

three specimens from the Tamaruth Valley, while there are only 3 on one side in a fourth.

2 Nine exceptions from Tamaruth Yalley, one from Sersou.

3 The collar- shields are very small and irregular in two specimens from Aumale.



LACEETA MTJRALIS IN WESTERN" EUROPE AND NORTH AERICA. 417

Particulars of some of the specimens examined :

—

Tamaruth Valley

»
Tlemsen

1. 2, 3. 4. 5. 6. 7.

a 52 57 8 28 9 29 18-19

}j 51 58 8 25 9 29 20-21

>j
51 61 6 27 10 26 17-18

>j 50 55 6 27
(
8 24 19-18

7>
50 59 8 27 10 27 20

3) 50 65 6 26 10 30 20-19

? 52 64 6 31 8 30 20-21

J? 50 58 6 30 8 26 17

}} 48 55 6 29 9 28 18

>> 47 55 6 28 8 £7 19-17

>> 46 57 6 30 9 25 16

>> 45 56 6 32 10 28 17

3 56 56 6 25 11 24 18-17

>> 54 61 6 27 8 27 18

T 52 65 6 27 10 29 21

>t 48 60 6 25 10 27 19-18

? 56 57 6 30 9 27 19

>> 56 55 6 30 11 26 18-19

? 51 61 6 29 9 25 17

3 46 61 6 25 10 27 19-21

? 48 60 6 28 9 24 16-17

9 57 57 6 30 12 26 17-16

3) 50 65 6 30 11 27 17-18

s 56 59 6 27 11 26 18-19

)J 47 65 6 28 11 27 20-22

? 42 56 6 30 11 26 17

Mascara

Sersou .

Aumale

>>

Setif .

Tebesa .

1. Length from snout to vent (in millimetres). 2. Number of scales across middle of body.

3. Longitudinal series of ventral plates. 4. Transverse series of ventral plates. 5. Number of

plates in collar. 6. Gular scales and granules on a line from symphysis of chin-shields to collar.

7. Number of femoral pores (right and left).

Measurements :—
From end of snout tc

!! }} »

vent .

fore limb .

1.

. 51

. 20

13

8

6

18

. 27

15

, 89

iced.

3. <J.

2.

46

17

10

7

5

15

22

13

83

Tlemsen

3.

52

21

14

9

7

20

30

17

95

4.

4.

56

21

12

Width of head . . 8

6

17

26

14

Tail

1. <J. Tamaruth Valley.

* Tail reprodi

2. ? . Ditto.

87*

$ . Ditto

6\1
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Specimens from the Atlas of Morocco have been figured by me in s Novitates

ZoologicEe,' xii. 1905, pi. ii. ; one from Tlemsen, near Oran, is represented on PI. XXIX.

fig. 10.

Var. vaucheri.

Like the preceding, this variety differs but little from the typical form, the principal

distinction being in the smaller scales.

The head is rather short, not more than once and a half as long as broad, and

moderately depressed, its depth, in the tympanic region, equalling the distance between

the eye and the tympanum. The hind limb reaches the shoulder in males, the elbow

of the adpressed fore limb in females ; foot once and one-sixth to once and one-third

the length of the head.

Head-shields as in the typical form, but parietals rather shorter, usually but little

longer than broad; series of granules between the supraciliaries and the principal

supraoculars complete, or first supraciliary in contact with the second supraocular
;

parietal in contact with the upper postocular, except in one specimen; masseteric

shield present, except in one specimen ; four upper labials anterior to the subocular

(one specimen has five on one side, another has three).

Dorsal scales finely granular, distinctly keeled, 61 to 73 1 across the middle of the

body, 3 and 4 transverse series corresponding to one ventral plate, 36 to 50 2 to the

length of the head. Ventral plates in 6 longitudinal series. Scales on upper surface

of tibia a little smaller than dorsals. 23 to 26 3 lamellar scales under the fourth toe.

Upper caudal scales moderately or strongly keeled, truncate or very obtusely pointed

posteriorly.

Olive-grey above, with small black spots or reticulations ; a more or less defined

dark lateral band, bordered above by a whitish streak or series of white spots ; no

vertebral line or median series of spots ; hinder side of thighs with round white spots
;

two series of white, black-edged spots along each side of the tail ; belly uniform white

in both sexes, or with a few scattered black dots ; throat with black dots.

Particulars of specimens examined (as in preceding table):

—

3

l.

52

49

51

51

50

50

2.

68

70

61

67

73

68

3.

6

6

6

6

6

6

4.

26

24

30

32

30

30

5. 6. 7.

10 30 18--19

10 25 17--18

9 26 18--17

11 29 18--17

10 24 13--15

10 28 15--16

76 in the specimen from Algarve, described above, p. 365.

57 in the specimen from Algarve.

28 in the specimen from Algarve.
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Measurements :

—

d. $.

From end of snout to vent 52 50

„ „ „ fore limb 21 19

Length of head 13 10

Width of head 9 7

Depth of head 6 5

Fore limb 19 15

Hind limb 30 2i

Foot 16 13

Tail 98 83

A female specimen is figured on PI. XXIX. fig. 9.

Var. QUADRILINEATA.

Camerano long ago (Atti Ace. Torin. xiii. 1877, p. 87) recorded the occurrence

of this form, described by him under the name of L. tiliguerta, in the vicinity of

Tunis, where two specimens are reported to have been collected by the late Marquis

O. Antinori in 1865. These specimens, preserved in the Turin Museum, have been

kindly entrusted to me for study by Prof. Camerano, and I find one of them to agree

in every respect with specimens of the var. quadrilineata from Sardinia and Corsica,

while the other is referable to the Sardinian var. tiliguerta, as pointed out to me by

Count Peracca. The association of these two specimens points to Sardinia as their

country of origin, and as, since 1865, no one has ever found either of the Sardinian

varieties in any part of Tunisia, I cannot help regarding it as highly probable that

some mistake has taken place in the labelling of the specimens in the Antinori

Collection.

It may perhaps be useful to give particulars of the two specimens preserved in the

Turin Museum :

—

1. 2. 3. 4. 5. 6. 7.

<J , var. quadrilineata . . 60 63 27 11 31 22-23 31

S , var. tiliguerta ... 63 72 27 10 28 23 30

The Lataste Collection contains three specimens, belonging to the var. quadrilineata,

received from M. Ed. Taton as from Cyrenaica. These lizards agree entirely with

Corsican specimens, and the fact that a Lacerta vivipara bearing the same indication

of locality was received along with them makes me regard the information as doubtful,

to say the least.

I have thus been unable to convince myself of the occurrence of cither the var.

quadrilineata or the var. tiliguerta in North Africa, and I consider the report of their

presence there as based on erroneous indications of localities.
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Tabular Synopsis of the Lepidosis in the Forms described.

1. 2. 3. 4. 5. 6. 7. 8. 9.

F. tyjaica .... 42-62 2-3, 3-4, 4-5 28-45 6 23-32 7-12 19-30 13-25 22-28

v. bocagei .... 53-65 3,3-4 36-60 6-8 25-32 8-12 23-31 13-19 21-29

v. liolepis .... 52-65 3-4 42-56 6-8 25-31 10-14 25-35 15-22 23-27

v. vauclieri .... 61-76 3-4 36-57 6-8 24-32 9-11 24-31 13-19 23-28

v. monticola 46-50 3,3-4 27-34 6-8 28-29 9-10 22-25 17-20 23-24

v. liispanica 50-60 3-4 45 6 26-31 9-10 26-29 15-19 25-26

v. pityusensh . 55-6S 3-4,4 35-47 6 26-30 9-14 26-34 19-24 26-31

v. lilfordi .... 70-90 3-4, 4-5 42-62 6 26-30 9-15 30-40 17-25 27-32

t. breviceps .... 46-55 2-3,3 24-36 6 23-28 8-10 20-25 14-16 22-24

v. brueggemanni . 51-65 3-4,4 35-52 6 23-27 9-12 22-30 17-25 24-28

v. nigriventris . 55-71 3-4,4 37-51 6 24-29 8-12 22-29 18-23 27-32

v. campestris . . . . 53-65 3,3-4 33-50 6-8 23-32 8-11 21-32 15-24 24-30

v. sfrpa 58-77 3-4, 4, 4-5 35-60 6 24-30 7-12 25-35 18-29 28-36

v.Jttfolensis 68-82 4-5 43-62 6 26-31 8-12 29-38 18-27 31-36

v. qiiadrilineata . . 56-75 3-4, 4-5 40-57 6 24-32 9-14 26-37 18-2S 27-34

y. tiliguerta . 65-82 3_4, 4, 4_5 45-58 6-8 25-31 8-12 27-33 21-26 30-34

v. bedriaga: . . 62-7S 3-4, 4, 4-5 30-56 6 24-28 7-13 26-39 19-26 26-31

T. sardoa .... 65-76 4,4-5 33-47 6 24-26 12-13 30-35 23-26 28-31

1. Number o : scales across middle of body. 2. Number of transverse series of scales corresponding to one

ventral plate. 3. Number of transverse series of scales corresponding to the length of the head. 4 Number

of longitudinal series of ventral plates. 5. Number of transverse series of ventral plates. 6. Number of

collar-plates. 7. Number of scales and granules in a longitudinal series between the symphysis of the chin-

shields and the median plate of the collar. 8. Number of femoral pores on each side. 9. Number of lamellar

scales under the fourth toe.
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PLATE XXII.

Lacerta muralis.

Fig. 1. Var. brneggemanni Bedr., d . Genoa (p. 383). Natural size.

1 a. Ventral aspect of same.

2. Var. brneggemanni Bedr., 6 . Genoa (p. 383). Natural dze.

2 a. Ventral aspect of same.

8. Var. brneggemanni Bedr., ? . Genoa (p. 383). Natural size.

3 a. Ventral aspect of same.

4, 5. Var. nigriventris Bp., 6 . Old walls of Rome (p. 387). Natural size.

6. Var. nigriventrisll-p-, <S . Old walls of Borne (p. 387). Ventral aspect.
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PLATE XXIII.

Lacerta muralis.

Fig. 1. Var. Ulfordi Gthr., d . Mahon (p. 376). Natural size.

1 a. Ventral aspect of same.

2. Var. serpa Raf., d . Faraglioni, near Capri (p. 396). Natural size.

2 a. Ventral aspect of same.

3. Var. brueggemanni Bedr., s . Genoa (p. 383). Natural size.

4. Var. quadrilineata Gray, 6 . Flumini di Quarto, Sardinia (p. 407).

Natural size.

5. Var. bedriagce Camer., d . Corsica (p. 412). Natural size.

5 a. Ventral aspect of same.
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PLATE XXIV.

Lacerta muralis.

Pig. 1. P. typica, s . Fontainebleau (Lataste Coll.) (p. 356). Natural size.

2. „ ,, Diuant, Belgium (p. 356).

.

3 - „ 2 . „ „ (p. 355).

4. ,, ., Domodossola, Piedmont (p. 355).

5. „ ,, High Pyrenees (Lataste Coll.) (p. 358).

6. Var. bocagei Seoane, 3 . Galicia „ (p. 362).

7- „ ? . „ „ (p. 362).

8. „ ,, d . Serra de Gerez, Portugal (p. 362).

9. Var. liolepis Blgr., d" . Valencia, Spain (p. 364).

10. „ „ 2 . „ „ (p. 364).

11. Var. monticola Blgr., $ . Serra Estrella, Portugal (p„ 365).

12. „ „ ,, Galicia (p. 366).

13. „ „ „ Spain (p. 366).

14. Var. hispanica Stdr., ? . Spain (p. 368).
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PLATE XXV.

Lacerta muralis.

Fig. 1. Forma typica, d . Turin (p. 354). Upper view of head. X 2|

2. ,, 2 . Ferriere, Apennines (pp. 353, 378). Upper view of

head. X 21.

3. „
'

d . St. Malo (p. 354). Upper view of head. X 2-i

4. ,, 2. Voslau, Vienna (p. 354). Upper view of head. x2|.
5. ,, d . Dinant, Belgium (p. 355). Posterior part of body and

base of tail. X 2^.

6. ,, 2 • High Pyrenees (p. 358). Upper view of head. X 2-|.

7. ,, 2 . Bagneres de Bigorre (p. 359). Side view of head and

anterior part of body, x 2|.

8. Var. houagei Seoane, d . Serra de Gerez (p. 362). Upper view of head.

9. ,, „ ,, ,, (p. 362). Side view of head.

10. Var. liolepis Blgr., d . Valencia (p. 364). Posterior part of body and base

of tail. X 2J.

11. Var. monticola Blgr., 2 . Spain (p. 366). Upper view of head. X 2-^.

12. „ „ „ „ (p. 366). Side view of head. X 2|.

13.
,, ,, ,, „ (p. 367). Posterior part of body and base

of tail. X 21

14. Var. hispanica Stdr., 2 . Spain (p. 368). Upper view of head. X 3.

15. ,, „ „ ,, (p. 368). Side view of head. X 3.

16. Var. breviceps Blgr., d. Italy (p. 379). Upper view of head. X 2|.

17. „ ,, ,, ,, (p. 379). Side view of head. X 2|.

18. ,, ,, „ „ (p. 379). Posterior part of body and base of

tail. X 2*.
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Fig. 1. Var. pityusensis Bosca, 6

1«. 55 55 53

lb. 33 51 35

2. 55 55 +

3,4. 55 4

PLATE XXVI.

Lacerta muralis.

Iviza (p. 372). Natural size.

„ (p. 370). Side view of head, x 2|.

„ (p. 371). Posterior part of body and base

of tail. X 21.

„ (p. 372). Natural size.

„ (p. 372). Head and anterior part of body.

Natural size.

5. „ ,, $. „ (p. 372). Head and anterior part of body.

Natural size.

6. Var. lilforiii Gthr., 6 . Mahon (p. 376). Natural size.

7. ,, ,, „ I. del Ayre (one of the types) (p. 376). Natural size.

7 a. „ „ „ „ • „ (p. 373). Upper view of

head. X 2J.

7 b. ,, ,, ,, ,, „ (p. 373). Side view of

head. X 2J.

7 c. ., ,, ,, ,, ,, (p. 374). Posterior part

of body and base of tail. X 2|-.
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PLATE XXVII.

Lacerta muralis.

Fig. I. Var. cam/pestris Betta, d . Treviso (p. 391). Natural size.

?• „ (p. 391).

Pompeii (p. 396). Natural size.

Rome (p. 396). „

Lipari Id. (p. 395). Anterior part of body. Natural size.

Messina (p. 396). ,, ,, „

Catania (p. 396). „ „ „

2. Linosa Id. (p. 401). „ ,, ,,

9, 9«. Var. filfolensis Bedr., <s . Filfola Rock (p. 404). Natural size.

2. ?> 55

o. V ar serpa Raf., 6

4. 55 6 .

5, 5a. 55 ?.

6. »? 6 .

7. 6 .

8,8a. 2 .
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PLATE XXVIII.

Lacerta muralis.

1.

J- a. 55 55 55

2. Var. ccmvpestris Betta, d
1

2«. „. ,5 1

2 b.

2 c.

55

55

o.

da.

4.

4 «.

5.

6.

7.

7 a.

8.

8 a.

9.

Var. sevpa Raf., d

Fig. 1. Var. wgriventris Bp., d . Pome (p. 385). Upper view of head. X 2.

„ (p. 385). Side

Turin (p. 390). Upper „ „ X 3.

„ (p. 390). Side „ „ „

„ (p. 391). Lower „

,, „ (p. 391). Posterior part of body and base

of tail. X 3.

Pome (p. 395). Lower view of head. X 2.

,, (p. 395). Posterior part of body and base of

tail. X 2.

„ „ „ Bosco di Marineo, Palermo (p. 398, table). Upper view

of head. X 2.

„ „ „ „ ,, „ (p. 398, table). Side view of

head. X 2.

Var. filfolensis Bedr., 6 . Filfola Pock (p. 402). Side view of head. X 2.

Var. quadrilineata Gray, ? . Ajaccio (p. 406). Upper „ „ X 3.

Var. tiliguerta Gm., <s . Cagliari (p. 409). „ „ „ X 2.

„ (p. 409). Side „ „

Var. bedriagce Camer., d . Corsica (p. 411). Upper „ ,, ,,

„ „ (p. 411). Side ,, „ „

Var. sardoa Peracca, ? . Gennargentu (p. 415). Upper „ ,, ,,
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PLATE XXIX.

Lacerta muralis.

Fig. 1. Var. guadrilineata Gray, <j . Flumini cli Quarto, Sardinia (p. 407). Natural

size.

2. „ ., 2 Lanusei, Sardinia (p. 407). Natural size.

3. „ „ d . Orezza, Corsica (p. 407). Anterior part of

body. Natural size.

4. „ „ d . Flumini di Quarto, Sardinia (p. 407). Lower

view. Natural size.

5. Var. tiliguerta Gm., 6 . S. Sardinia (p. 409). Natural size.

6. „ „ ,, ,, (p. 410). Anterior part of body. Natural

size.

7. Var. bedriagce Cam., 6 . Corsica (p. 412). Natural size.

8. 8 a. Var. sarcloa. Peracca, 5- Gennargentu (p. 415). Natural size.

9. Var. vaucheri Blgr., $ . Tangier (p. 419). Natural size.

10. Var. bocagei Seoane, 2 . Tlemsen, Oran (p. 418). Natural size.



3™m3idSk m.MLM.m.

J.Green photo.

LACERTA MURALIS
D.Macqeth sc.





TRANSACTIONS OF THE ZOOLOGICAL SOCIETY OF LONDON

{continued).

VOLUME XIV. (1896-1898, containing 47 Plates)

Part 1. (1896, containing 2 Plates)

„ 2. (1896, containing 6 Plates)

„ 3. (1897, containing 9 Plates)

„ 4. (1897, containing 10 Plates)

„ 5. (1898, containing 2 Plates)

„ 6. (1898, containing 7 Plates)

„ 7. (1898, containing 6 Plates)

To Fellows.

£ s. d.

Price 5 5

,,060
,,090
„ 15 9

„ 1 10

,,060
„ 18

,. 11 3

8. (1898, containing 5 Plates and Title and Index) „ 9

VOLUME XV. (1898-1901, containing 52 Plates)

Part 1. (1898, containing 8 Plates) . . . .

„ 2. (1899, containing 5 Plates) . . . .

„ 3. (1899, containing 4 Plates) . . . .

„ 4. (1899, containing 4 Plates) . . . .

„ 5. (1900, containing 24 Plates) . . .

Price 5 15

„ 15

„ 9

„ 9

„ 9

VOLUME XVI. (1901-1903, containing 38 Plates)

Part 1. (1901, containing 6 Plates) ....
„ 2. (1901, containing 5 Plates) . . . .

„ 3. (1901, containing 9 Plates) ....
„ 4. (1902, containing 5 Plates) ....
„ 5. (1902, containing 4 Plates) ....
„ 6. (1902, containing 3 Plates) ....
„ 7. (1902, containing 3 Plates)

6

9

2 12 6

„ 6. (1901, containing 4 Plates) „ 11 3

7. (1901, containing 3 Plates and Title and Index) ,,090

Price 5 8

„ 18

„ 11

„ 15

„ 9

„ 13

„ 15

,. 11

8. (1903, containing 3 Plates andTitle anrl Index),, 13 6

To the Public.

£ s. d.

.700

.080
. 12

.110

.200

.080

.14
. 15

. 12

. 7 14

.110

. 12

. 12

. 12

. 3 10

. 15

. 12

.740

.14

. 15

.110

. 12

. 18

.110
. 15

. 18

VOLUME XVII.

Part 1. (1903, containing 5 Plates) Trice 1

, 2. (1903, containing 8 Plates)

3. (1904, contauring 13 Plates)

4. (1905, containing 8 Plates)

1 2 6 . . 1 10

13 6 . . 18

1 2 6 . . 1 10

1 2 6 . . 1 10



CONTENTS.

IV. A Contribution to our Knowledge of the Varieties of the Wall-Lizard, Lacerta

muralis, in Western Europe and North Africa. By G. A. Boulenger, F.B.S.,

V.P.Z.S. (Plates XXII.-XXIX.) . page 351

THE PUBLICATIONS OF THE ZOOLOGICAL SOCIETY OF LONDON.

The scientific publications of the Zoological Society o£ 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 busi-

ness transacted at the scientific meetings, but also all the papers read at such meetings and recom-

mended to be published in the " Proceedings " by the Committee of Publication. A large number

of coloured plates and engravings are issued in the "Proceedings," to illustrate the new or

otherwise remarkable species of animals described in them. Among such illustrations, 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, in the months of June, August, October,

and April, the part published in April completing the volume for the last half of the preceding year.

Beginning from January 1901 they form two half-yearly volumes.

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 £1 Is. before the day of

the Anniversary 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 reduction of 25 per cent, is made upon

purchases of Publications issued prior to 1881, if they exceed the value of five pounds.

Fellows also have the privilege of subscribing to the Annual Volume of the ' Zoological Record

'

for a sum of £1 10s. (which includes delivery), but this privilege only holds good if the

subscription is paid before the First of December in each year.

Such of these publications as are in stock may be obtained at the Society's Office (3 Hanover
Square, W.), at Messrs. Longmans', the Society's publishers (Paternoster Row, E.C.), or through

auy bookseller.

October, 1005.
P

-
CHALMERS MITCHELL,

Secretary.



TRANSACTIONS

OP

THE ZOOLOGICAL SOCIETY

OE LONDON.

Vol. XVII.—Part 5.

LONDON.
PRINTED FOR THE SOCIETY,

SULU AT Til Kill HOUSE IN HANOVER-SQUARE;

AM» IiV MESSRS. LONGMANS, GREEN, AND CO., PATERNOSTER-ROW.

December 1905.

Price 20s.

.ml Francif, Printer*.] I
15"1 Won Court, Fleet Street,



TRANSACTIONS OF THE ZOOLOGICAL SOCIETY
OF LONDON.

VOLUME I. (1833-1835, containing 59 Plates) .

VOLUME II. (1835-1841, containing 71 Plates) .

VOLUME III. (1842-1849, containing 63 Plates)

.

VOLUME IV. (1851-1862, containing 77 Plates) .

VOLUME V. (1862-1866, containing 67 Plates) .

VOLUME VI. (1866-1869, containing"92 Plates) .

VOLUME VII. (1869-1872, containing 73 Plates) .

VOLUME VIII. (1872-1874, containing 82 Plates) .

VOLUME IX. (1875-1877, containing 99 Plates) .

VOLUME X. (1877-1879, containing 95 Plates) .

GENERAL INDEX, Vols. I. to X. (1833-1879)

VOLUME XL (1880-1885, containing 97 Plates) . . „ 9 12 ... 12 16

VOLUME XII. (1886-1890, containing 65 Plates) . . „ 5 8 ... 7 4

VOLUME XIII. (1891-1895, containing 62 Plates) ..„ 683. ..8110

* No copies of these volumes remain in stock.

Coniinuid on <page 3 of Wrapper.

To Eellows. To the Puhlic.

£ s. d.\ £ s. d.

Price 3 13 6 . . . 4 18 0*

»
'

4 . . .566*

„ 3 8 3 . . . 4 11 0*

„ 6 2 . . .826*

» 5 4 3 . . . 6 19

„ 11 5 . . . 15

„ 10 4 . . . 13 12

9 8 3 . . . 12 11

„ 12 1 6 . . .16 2-0

„ 10 3 . . . 13 7

o 7 6 . . . 10



C 437 ]

V. On the Intestinal Tract of Mammals.

By P. Chalmers Mitchell, M.A., D.Sc., Secretary to the Soc

Received and read June 6th, 1905.

[Text-figures 1-50.]

Contents.

Introduction 438
Morphology of the Intestinal Tract 438
Systematic Description 442

MONOTREMATA 442
MARSEPIALIA.

Didelphyidae 445
Dasyuridae 446
Peramelida3 446
Phascolarctidas 449
Phalangeridas 449

MONODELPHIA.
Tr/BTJXIDENATA 453

Orycteropodidas 453
Pholidota.

Manidae 454
Xenarthra.

Bradypodidse 455

Myrmecophagidaa 455
Dasypodidae 458

Htracoidea.

Hyracidaa 460

SlKENIA.

Manatidae 464

Halieoridae 465

Rhytinidae 465

Peobosctdea.

Elephantida; 466

C'etacea.

Delphinidae 467

Aeiiodacttla.

Hippopotamidas 469

Suidie 469

Tragulidae 471

Camelidaa 473

Cerridse 474

Bovidae 474

Giraffidie 474

Peiussodactyla.

Tapiridai 470

Ithinocerotidae I~s

Equidse 480

Rodbntia.

Sciuroidea 480

Castoroidca 482

Myoxoidea 482

Dipodoidea 482

Myoidea 482

vol. xvii.— part v. No. 1.

—

December, 190

Page

Hystricoidea 484
Ochotonidaa 488

Leporidos 488
Insectivora.

Tupajidas 490
Macroscelidida3 490
Talpidae 490
Soricidte 490
Erinaceidae 491
Centetidae 492

Chikoptera.

Megachiroptera 492
Microchiroptera 492

Galeopithecidje 493
Carnivora.

Otariidae 493
Tricheehidae 493
Phocidas 493
Mustelidae 495
Procyonidas 496
Ursidse 49S

Canidae 498
Hysenidae 498
Viverridas 500
Felidae 501

Peosihls;.

Tarsiinse 503
Lemurinae 503
Indrisinae 503
Chiromyinae 505
Galaginos 507
Lorisinos 508

SiMLas.

Hapalidas 508
Cebidae 509

Cercopithecida; 511

Hylobatidse . . . . 512
Anthropomorpha) 513

Hominidae 515

Homology of the Mammalian Csecum 515

Eorm and Function of the Coocum 522
.Secondary Relations between the Proximal and

Distal Portions of the Intestinal Tract .... 524

Homoplastic Modifications 526
Summary of Systematic Inferences 52S

General Conclusion 534

List of References 535

5. 3n



r

438 DR. P. CHALMERS MITCHELL OX THE

Introduction.

ALTHOUGH there is a considerable literature on the Intestinal Tract of Mammals,

much of it gained from observations made from animals in the Collection of this

Society, it has been impossible hitherto to gain a survey of the modifications presented

by the tract in the whole group. Some observers have described with varying detail

the complete abdominal viscera of a larger or smaller number of animals. Others have

limited their subject and extended their area. But, even in the latter case, it has

frequently happened that in one animal the stomach, in another the liver, in a third

the csecum has absorbed the attention of the anatomist. The result is that whilst

there is a great deal of scattered information, the changing interest of single observers

and tbe diverse points of view of different observers have made the assemblage of facts

extremely difficult to compare. From time to time, in the last six or seven years, I

have made what use I could of the rich material in the Prosectorium of tbe Society,

and. following the method which I found of service in the case of the Intestinal Tract

of Birds, I have limited my observations to a definite set of facts, hoping that the

examination of a continuous series by one observer, from one point of view, would

yield more information than might be derived from a wider range of work over a

smaller number of animals. I have thus been able to cover a very considerable

proportion of the existing mammalian types. The figures which illustrate this

Memoir are prepared from a much larger number of laboratory drawings. Naturally

they are to a certain extent diagrammatic, but I believe that in the main they give a

faithful representation of the essential facts.

In the systematic part, I have followed closely the classification given by Weber (27).

As for the nomenclature of individual animals, I have not attempted to follow the

names on which modern systematists are beginning to agree. In nearly every case I

have used the name given by my predecessor, Dr. P. L. Sclater, in the ninth edition

of the ' List of the Vertebrated Animals now or lately Living in the Gardens of the

Zoological Society of London.'

Morphology of the Intestinal Tract.

The work of Toldt (26) chiefly on Man, of Klaatsch (11) chiefly on Keptiles and

Mammals and relating in particular to the mesenteries, of Mathes (13) on Amphibia,

and my own work on Aves (15) have paved the way for the general comprehension of

the morphology of the intestinal tract in Mammals. The primitive gut ran backwards

from the stomach to the cloaca suspended from the dorsal wall of the body-cavity by a

dorsal mesentery. This tract, ontogenetically and phylogenetically, becomes longer

than the straight length between its extreme points, and consequently is thrown into
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a series of folds. The mesentery grows out with these folds, but the presence of

adjacent organs, the disturbance due to the outgrowth of the liver, and the secondary

relations brought about between different portions of the gut, as the outgrowing loops

invade each other's localities, with occasional " short-circuiting " of their blood-vessels,

disturb the primitive simplicity. Three definite regions, however, require separate

treatment. The first region is the duodenum. In the vast majority of Birds, and

in many Reptiles and Amphibia, the portion of the gut immediately distad of the

stomach grows out into a long and narrow loop, the proximal and distal ends of which

are close together, whilst the loop itself may remain long and narrow, or may develop

minor loops on its course. In many of the simpler Mammals (vide the systematic

part of this memoir, infra, p. 442) the duodenum is a simple fold, but in others it is

thrown into a large series of minor loops which pass insensibly into the next portion

of the gut. Taking Mammals generally, they may be said to be characterised by a

tendency to less definite separation of the duodenum as a specialised portion of the gut.

The second portion is what I have termed Meckel's Tract (Mitchell, 15). It consists

of the part generally known as the small intestines and stretches from the distal end

of the duodenum to the caecum or cseca. It is the chief absorbing portion of the gut,

and in nearly all Birds and Mammals is the longest portion. It represents, however,

only a very narrow part of the original straight gut, corresponding to not more than

two or three primitive somites of the body. This narrow area grows out to form the

greater part of what is known as the " pendent loop" in mammalian embryology. Its

anterior, or proximal, end is close to the approximated proximal and distal ends of the

duodenal loop, and its distal end. passes into the rectal portiou. In the embryos of all

Birds and Mammals the median point of Meckel's tract, the part of the loop which has

grown out furthest from the dorsal mesentery, is marked by the diverticulum caecum

vitelli, the primitive connection of the cavity of the gut with the narrowing stalk of

yolk-sac. Naturally, in Birds and Reptiles, where the yolk-sac is of great functional

value, this diverticulum is large and important. The main factor of the portal vein,

that known as the anterior mesenteric division, runs from this to the dorsal edge

of the mesentery near the duodenum, receiving on its way tributaries from the whole

course of the small intestines. In perhaps a majority of the families of Birds a

remnant of this diverticulum persists throughout life, and in some cases even blossoms

out into a second or deuteroblastic growth and activity. In Mammals, no doubt in

association with the reduction of the yolk-sac, this diverticulum, which is known as

Meckel's diverticulum, has less importance. It is seldom the starting-point of the

largest tributary of the middle mesenteric vein, and its presence in the adult must be

extremely rare. Birmingham (2), it is true, states that it occurs in 2*2 per cent, of

adult human subjects. I myself have examined the intestinal tract of over two hundred

Mammals, including many examples of several species, and although I have always

carefully looked for it, have found it in no single instance. It is not present even iu

3n -1
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the Monotremes, although, from the large size of the yolk-sac in these Mammals, I

had some expectation of finding it.

The only possible record of its occurrence in a mammal other than Man occurs in

the work of that wonderful old naturalist and observer, Pallas. In his monograph on

the Glires (20) he describes and figures the presence of a small diverticulum as the

cause of Meckel's tract, some inches proximad of the caecum, in a species of Ochotona,

and remarks of it that it is peculiar and " ut in avibus quibusdam," as in certain birds.

I have myself examined two examples of Ochotona rufescens and did not find the

diverticulum in either.

In Birds, Meckel's tract falls into minor folds or loops, the characters of which

present an interesting series of some systematic importance. In Mammals, Meckel's

tract is much more uniform ; it may remain relatively short, or increase enormously

in length, but in either case it falls into a fairly symmetrical shape, suspended

at the circumference of a nearly circular expanse of mesentery. Where it is short,

it is thrown into very simple minor loops ; where it is long, these minor loops form

a huge convoluted mass, the details of which it is impossible to portray exactly

in a diagram.

The distal portion of Meckel's tract in Mammals, as in Birds, is usually nearly

straight, and runs back parallel with the caecum or caeca towards the point where the

original pendent loop passed into the rectal portion of the gut. But here there is a

considerable difference between the condition in Birds and Mammals. In the series

of birds which I examined and described (15) I found that the distal portion of

Meckel's tract frequently assumed a certain independence and entered into relations

with the duodenum.

To a parallel, but not identical, disposition developed in some Mammals, I shall call

attention later (infra, p. 524).

In Birds the caeca almost invariably arise at the point where the distal end of

Meckel's tract returns to the dorsal line of the primitive straight gut, in fact at the

distal root of the pendent loop. In the embryo of Man, and certainly in some other

Mammals, the origin of the caecum is some little way from the extreme distal end of

the pendent loop. On the other hand, in some Marsupials and a certain number

of other forms scattered irregularly through the groups, the caecum arises in the bird-

like position. I shall return to the morphology of the mammalian caecum later in this

memoir (infra, p. 515), after the systematic description of the modifications of the

intestinal canal in the groups. For the present, it is enough to say that it seems to

me indubitable that the mammalian caecum is homologous with one of the paired caeca

in Birds.

The third portion of the gut extends from the caeca to the cloaca or anus. To avoid

ambiguous terms in their application to the portions of this region, I shall refer to it
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as the Hind-gut. It corresponds with a much larger part of the primitive straight gut

than the duodenum and Meckel's tract together, and its proximal portion, in conse-

quence, is extremely close to the origin of the duodenum. In the vast majority of

Birds, this portion is relatively extremely short, often being only from one-tenth to

about one-thirtieth of the whole length of the gut. Birds, in fact, have anticipated

the suggestion of Metchnikoff, and have got rid of the large intestines and rectum

almost entirely. A certain number of primitive forms, such as Struthious Birds, alone

have retained them. Mammals may be contrasted with Birds as a group in which the

hind-gut is always relatively long, sometimes extremely long, amounting to almost

one-half of the total length of the intestinal tract. The Ostrich is the only bird that

can be described as mammalian in the character of its hind-gut. Moreover, in

Mammals the hind-gut shows a strong tendency to differentiation into regions the

characters of which are of systematic importance. The first region is the colon or

large intestines. This region presents very varied modifications, and a general

feature of these is a tendency to close relationship with the duodenum, in position

and sometimes by short-circuiting blood-vessels. In fact this region corresponds with

the supra-duodenal loop of Birds in relationships aud possibly in function, although it

is differentiated from a region of the gut morphologically distinct. Like the whole of

Meckel's tract, it is an outgrowth of a relatively very short portion of the primitive

dorsally placed straight gut. The second region of the hind-gut runs from the distal

end of the colon to the anus. It may be called the rectum, and although it is some-

times lengthened, it is typically not very much longer than the portion of the primitive

straight gut which it represents. It is most dorsally placed in the body-cavity, and its

proximal end is primitively very near to the duodenum. In some Mammals there is

no differentiation of the hind-gut into colon and rectum ; in others the differentiation

is extreme. A final contrast between Mammals and Birds (in the morphology of the

gut) may be stated as follows :—In Birds the portion of the gut known as Meckel's

tract in the course of its lengthening tends to fall into subsidiary loops, the number,

position, and patterns of which are of systematic value, whilst the hind-gut tends to

remain simple ; in Mammals, Meckel's tract, even although greatly lengthened, does

not fall into conspicuously different patterns, but remains a simple coil or series of coils

at the periphery of a circular expanse of mesentery, the hind-gut tends to lengthen,

and the number, position, and patterns of the subsidiary loops thus formed are of

systematic value.
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Systematic Description.

Class MAMMALIA.

Sub-Class MONOTEEMATA.
Order MONOTEEMATA.

Ornithorliynchns (fig. 1).

I am indebted to my friend Dr. Wilfrid Harris for the opportunity of examining the

intestinal tract of a specimen of Platypus.

There is no specialised duodenal loop. Meckel's tract is nearly circular in disposition,

being suspended in very regular minor loops at the circumference of a circular expanse

of mesentery. The caecum (fig. 1, C) is of moderate length and slender, but is hollow

to the tip. There is a well-marked colic loop (fig. 1, C.L.), and the rectum is straight.

The veins show no feature of special interest. A single main tributary of the portal

vein drains the whole area of Meckel's tract and receives a tributary from the colic loop

and a posterior mesenteric vein from the rectum, the latter being shown divided in the

figure at w. The original position of the mesentery is little disturbed, but in association

with the outgrowth of Meckel's tract and the colic loop a certain amount of twisting

has taken place, and in the undisturbed condition the colic loop is attached closely to

the duodenal portion.

Echidna (fig. 2, p. 444).

There is no specialised duodenal loop. Meckel's tract is circular, as in Ornitho-

rliynehus, but is thrown into more complex minor loops, the length of which, as well as

the number, is rather underestimated in the diagram. The caecum (fig. 2, C) is very

short, much shorter than in Ornithorliynehus, but is hollow to the tip. The colic loop

(fig. 2, C.L.) is less differentiated from Meckel's tract and is itself thrown into a series

of minor folds. The rectum is short and relatively wider ; it runs a straight course,

following the dorsal mesentery. In the figure it is drawn twisted round. The portal

vein is diagrammatically simple : a single large vessel receives a number of regularly-

disposed tributaries from Meckel's tract, and is joined posteriorly by a rectal or

posterior mesenteric vessel.

The patterns of the gut in the Monotremes are not much removed from a primitive

reptilian simplicity. At first sight, the figures recall the arrangement in many Birds,

but there are two marked differences. In the first place, practically every Bird has a

specialised duodenal loop; this loop in the Monotremes, as in Mammals generally, is

not separated off from the proximal portion of Meckel's tract. Secondly, the posterior
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Fig. l.

Intestinal Tract of OrnitJwrhi/nrlnin nnatinvs.

S. Cut end of duodenum next stomach.

R. Cut end of rectum near cloaca.

C. Caecum.

C.L. Colic loop.

x. Cut ends of posterior mesenteric vein.

straight portion of the gut (that from the lower portion of "#" to R in fig. 1) corre-

sponds only superficial]ywith the rectal portion in Birds, in which, except in a few very

isolated forms, such as the Struthious Birds and the Screamers, the paired caeca mark

the beginning of the straight portion, whereas in the Monotremes, as in Mammals
generally, the homological equivalent of the straight portion of Birds extends to " C,"

the single representative of the paired cyeca. Thus, in the morphological features

underlying the pattern, the; bird-like gut of the Monotremes is mammalian. The slight

differentiation of the colic loop is as primitive in Mammals as the absence of a specialised
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supra-duodenal loop in Birds. There is no special resemblance between the gut-pattern

of the Monotremes and those of other mammalian groups. There is a general

Fie;. 2.

Intestinal Tract of Echidna hystrix.

S. Cut end of duodenum next stomach.

R. Cut end of rectum near cloaca.

C. Ccecum.

C.L. Colic loop.

resemblance, due rather to absence of specialisation than to the presence of definite

characters with the gut-patterns of the Insectivora.
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Sub-Class MAESUPIALIA.

Order MARSUPIALIA.

Sub-Order POLYPROTODONTIA.

Family Didelphyidje. Bidelphys virginiana (fig. 3).

Fig. 3.

Intestinal Trad oi' D'hIiI/i/ii/h rinjiii'iinm.

S. Cut end of duodenum next stomach.

E. Cut end of rectum near anus.

C. Ciccum.
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In the Opossums the duodenal loop is well differentiated. Meckel's tract is a nearly

regular circular stretch of gut at the circumference of its mesentery, and is thrown into

only comparatively slight minor loops, but at its distal extremity, towards the recurrent

part of the circle, it is nearly straight, as in most Birds and Mammals. The single

caecum is very large, wide, and long (C), and marks the passage of the gut into the

hind-gut, which is not differentiated into colon and rectum and is only slightly

expanded in length, being thrown into a few minor loops. The portal system is

extremely simple, consisting of a single anterior mesenteric branch which curves round

Meckel's tract, receiving tributaries from the duodenum and from the circular expanse.

One of these tributaries, specially enlarged, drains the caecum, and the rectal or

posterior mesenteric vein joins the anterior mesenteric at the edge of the mesentery.

Probably this pattern is as nearly primitive as is to be found amongst Mammals.

The hind-gut with its mesentery is represented in the figure (fig. 3) as being twisted

over, the specimen having been put in that position for convenience in drawing ; but

the rectal vein marks the line of the original straight dorsal mesentery, and it will be

seen that the gut displays in a simple form a duodenal fold, a circular Meckel's tract,

and a hind-gut in almost diagrammatic simplicity. The posterior mesenteric vein is in

its primitive condition as the great longitudinal vein of the gut, whilst the anterior

mesenteric departs from its primitive simplicity only in so far as its original main

termination on the yolk-sac has dwindled, with the disappearance of the yolk-sac, into

a simple tributary, whilst the main vessel appears to follow the contour of the gut.

Family Dasyurid^e. Dasyurus viverrinus (fig. 4), Phascogale penicillata.

In these small carnivorous forms the duodenal fold is little differentiated, and

Meckel's tract is a very simple circular coil thrown into evenly disposed minor loops.

There is no trace of a caecum, and the hind-gut, which is undivided into colon and

rectum, is relatively short and simple. The portal system appears to correspond closely

with that in the Opossum, except for the absence of the caecal branch.

It is impossible not to regard the presence of a caecum as a primitive feature in

Mammals, and hence in the Dasyuridae, as in most of the Insectivora, wdiich the

Dasyuridae resemble in habits, the absence of the caecum must be regarded as secondary.

It is equally plain that the gut is degenerate from an extremely simple type.

Family Notoryctid^e.

I have not been so fortunate as to examine an example of this rare type.

Family PerameliDoE. Peragale lagotis (fig. 5, p. 448).

The gut of the Bandicoot is less degenerate than that of the Dasyuridae. The

duodenal loop is well separated ; Meckel's tract is relatively short, but has the normal
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Fig. 4.

Intestinal Tract of Dasyurus vivemnus.

S. Cut end of duodenum noxt stomach.

11. Cut end of rectum near anus.

3o 2
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disposition. The single caecum is extremely large, although short, and passes directly

into the very wide hind-gut. The hind-gut is differentiated into a distinct but short

colic loop (C.L.) and a wide rather short rectum. In this case also, partly on account

of the condition of the specimen, I have only scanty notes of the veins, the general

course of which seems to correspond with that of the similar structure in Didelphys.

Fig. 5.

Intestinal Tract of Peragale lagotis.

S. Cut end of duodenum near stomach.

R. Cut end of rectum near anus.

C. Caecum.

C.L. Colic loop.

The Polyprotodont Marsupials show a primitive type of intestinal tract in which the

main features of the mammalian gut are indicated with diagrammatic simplicity.
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Family Epaxorthid-e.

I have not been able to examine any example of this family

Sub-Order DIPROTODONTIA.

Family Phascolarctid^e.

I have not been able to examine a Koala or a Wombat. Flower (5), however, has

described the alimentary canal of Pltascolomys, and has figured the caecum, the figure

being reproduced by Oppel (16, p. 567). According to him, the whole intestinal tract

is long, in relation to the vegetable food, and the hind-gut is longer and more

voluminous than the fore-gut. The proximal portion of the colon is sacculated, and

Flower identifies as the true caecum a forwardly projecting, wide, but short, sac of the

colon. In addition to this, however, he figures and describes a second caecum, larger

than the first, but very narrow and vermiform, although provided with a separate

aperture into the colon. The most obvious interpretation of the structure is that the

Wombat has a pair of caeca, each member of which is degenerating, the normal caecum

being short and thin-walled, the second member of the pair being elongated and

probably glandular. It has been repeatedly referred to as the vermiform appendix of

the Wombat, but it is obviously not that portion of the normal caecum.

Family Phalangerid^e. Phalangista vulpina (fig. 6, p. 450), Dromicia nana,

Petaurus sciureus (fig. 47, II, p. 518), Bettongia penicillata (fig. 7, p. 451),

Bettongia cuniculus, Petrogale penicillata, Macropus bennetti (fig. 8, p. 452)

I follow Weber (27) in not attempting to separate the Phalangers from the

Kangaroos.

In Phalangista vulpina (fig. 6) the duodenum is hardly separated as a specialised

loop. Meckel's tract is relatively short, occupying only part of the circumference of

a circle. The caecum is extremely long and wide, and passes directly into the hind-

gut, the straight termination of Meckel's tract entering the continuous caecum and

hind-gut almost at a right angle. The hind-gut shows a very definite colon subdivided

into a series of minor loops, whilst the rectal portion is short and straight. The

anterior mesenteric vein appears to have as its chief tributary the large caecal vessel,

whilst it receives minor tributaries from the duodenum and from Meckel's tract, and is

joined by a large vessel which represents the colic branch and the posterior mesenteric

or rectal vessel. It is plain that the primitive simplicity of the portal system has been

distorted in appearance by the disproportionate growth of the caecum and the colon,

but the underlying type is not dissimilar to that in Didelphys and the Polyprotodonts.

The intestinal pattern in Dromicia is essentially similar, but Meckel's tract is more

nearly circular, and the hind-gut is much shorter and very wide, with the result that

the colon is represented by a single wide loop. The condition in Petaurus resembles
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that in Dromicia closely, with the peculiarity, to which I shall call attention later, that

the distal end of Meckel's tract is inserted at an acute angle into the junction of the

csecum and hind-gut, so disposed as to suggest the former existence of a pair of caeca

(fig. 47, II, p. 518).
Fis. 6.

Intestinal Tract of Phalangista vulpina.

Letters as in fie. 5.

In Bettongia penicillata (fig. 7) there is no specialised duodenum. Meckel's tract is

relatively short and with slight minor loops ; it enters the conjoined very wide, rather

long caecum and hind-gut at an acute angle, with the same suggestion as in Petaurus.

The hind-gut shows a marked differentiation into an enlarged colon and a straight

rectum. The portal system is diagrammatically simple, the vessel to the colon being

distinct from the posterior mesenteric or rectal branch.
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Bettongia cuniculus shows a pattern essentially similar, but both the ceecum and the

hind-gut are relatively shorter and wider.

Fig. 7.

Intestinal Tract of Bettongia penicillata.

Letters as in fig. 5.

Petroyale penicillata, of which I examined a foetus, was almost exactly like Bettongia

penicillata, but Meckel's tract was relatively longer.
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In Macropus bennetti (fig. 8) the pattern is essentially similar to that in Bettongia,

with two exceptions. The less important point of difference is that the colon (C.L.)

Kr. 8.

Intestinal Tract of Macropus bennetti.

S. Cut end of duodenum near stomach.

E. Cut end of rectum near anus.

C. Normal caecum.

Cs. Vestigial caecum.

C.L. Colic loop.

passes insensibly into the rectum, both portions of the hind-gut forming a continuous

series of long subsidiary loops. The presence of a separate posterior mesenteric vein,
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however, shows that only a relatively short part of the hind-gut is to be regarded as

rectum. The second point of difference is more important. The distal straight end of

Meckel's tract joins the conjoined caecum (C) and hind-gut at an acute angle, as in

Petaurus and Bettongia. But exactly opposite the uormal caecum there is a second

caecum (Ca), much shorter than the first, but quite distinct. Some years ago I

examined the caeca of all the Kangaroos that died at the Gardens, and was able to

satisfy myself that this relic of paired caeca is quite a common occurrence. I believe

it to be of considerable theoretical importance.

The Diprotodont Marsupials are typically herbivorous forms, and, especially in the

larger Kangaroos, show an approximation in general character to the herbivorous

Eutheria. This resemblance or convergence displays itself in the intestinal tract, first

by a great increase in length in the portion known as Meckel's tract, an increase which,

although it is not sufficiently represented in the figures, is never so great as in the

Eutherian type. Next, it reveals itself in the complexity of the hind-gut. Here, also,

the essential difference between the convergent resemblances of a homoplastic nature

and resemblances showing affinity is manifest. In both Marsupial and Eutherian

herbivorous animals the hind-gut is lengthened, and the lengthening is associated with

the fundamental mammalian division of the hind-gut into colon and rectum. But in

no case is there the slightest approach to the special peculiarities assumed by the

long colon of Eutherian Herbivora. The gut-pattern remains that of the simplest

Mammalian type, and differs in no important morphological respect from that of the

carnivorous and insectivorous Polyprotodonts.

The gut of Marsupials shows, under the differences associated with different habit, a

fundamental identity. It is simply a diagram of the primitive mammalian gut,

and this primitive character is further accentuated by the abundant traces in the

Diprotodonts of an originally paired state of the caeca.

Sub-Class M O N O D E L P H I A.

Order TUBULIDENTATA.

Family Orycteropodid..*e.

I have not had the opportunity of examining Orycteropus. Flower (5), however,

dissected a specimen that died in the Gardens. He described the whole gut as being

extremely long, the duodenum and Meckel's tract together measuring thirty-two feet,

whilst the hind-gut was capacious and seven feet in length. There was a long single

caecum, with an expanded globular extremity.
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Order PHOLIDOTA.

Family Manid^e. Manis tricuspis (fig. 9).

The duodenum in Manis is a well-marked distinct loop. Meckel's tract is very long

Mr. 9.

Intestinal Tract of Manis tricuspis.

S. Cut end of duodenum near stomach.

K. Cut end of rectum near anus.

(The hind-gut is marked by longitudinal striae.)

and composed of very thickly-set minor coils regularly disposed save towards the distal

end, where the circular course of the tract nearly completes itself. There is no trace
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of a caecum. The hind-gut is relatively short, very wide and strongly marked with

longitudinal striae. It shows no trace of division into colon and rectum. The portal

system is simple, consisting of a single anterior mesenteric vein curving round Meckel's

tract and receiving numerous tributaries, first a duodenal branch and then many

branches from the tract. There is a single rather large posterior mesenteric or

rectal vein.

The pattern of the intestinal tract of Manis is of striking, almost reptilian, simplicity.

The peculiarities are the loss of the caecum and the longitudinally striped hind-gut.

But for these two features and the loss of any special orientation of the anterior

mesenteric vein with regard to the yolk-sac diverticulum, the pattern would closely

resemble that found in many primitive Birds. There is very little that is distinctively

Mammalian about it.

Order XENARTHRA.

Family Beadypodidje. Bmdypus infuscatus (fig. 10, p. 456).

The duodenum forms a distinct loop of rather wide calibre. Meckel's tract is

unusually short, occupying only a small portion of the usually circular area of

mesentery. It is separated from the wide hind-gut by a vestigial caecum (C), and

opposite this there is (C 2) a still smaller vestige of another caecum, showing that these

structures were originally paired. The hind-gut is differentiated into a long, wide

colon and a shorter, nearly straight rectum. The position of the colon is somewhat

unusual, inasmuch as it occupies a considerable part of the mesenterial expanse

generally occupied by the posterior portion of Meckel's tract. The mesenterial out-

growth from which the greater portion of the gut is suspended is unusually long and

narrow. The portal system consists of a main anterior mesenteric vein which distally

curves beyond Meckel's tract and drains part of the colon. There is a long and normal

posterior mesenteric vessel.

Family Myemecophagid.£. Tamandua tetradactyla (fig. 11, p. 457).

In this Anteater there is a loop which may be recognised as the duodenum, although

it is not well separated from the proximal portion of Meckel's tract. Meckel's tract is

long, thrown into a regular series of minor loops, the whole area occupying the

circumference of a nearly complete oval expanse of mesentery. The usual caecum

is absent, but on the other side of the gut there is a vestige (C2) of the other

member of the primitive pair. The hind-gut is very short and straight and cannot be

regarded as divided into colon and rectum. The portal system is simple : an anterior

mesenteric vein, with the usual curved configuration, drains the duodenum and the

whole range of Meckel's tract, and there is a well-marked posterior mesenteric vein.
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Fig. 10.

Intestinal Tract of Bradypus infuscatus.

S. Cut end of duodenum near stomach.

E. Cut end of rectum near anus.

C. Caecum.

C2. Vestigial caecum

.

C.L. Colic loop.
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Fia. 11.

Intestinal Tract of Tamandua tetradactyla.

S. Cut end of duodenum near stomach.

B. Cut end of rectum near anus.

C2. Vestigial caecum; the normal caecum is absent.
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Family Dasypodid^. Tatusia keppleri (fig. 12), Xenurus unicinctus, Basypus
villosus (fig. 13), Basypus minutus.

In Tatusia (fig. 12) the duodenum is a distinct loop. Meckel's tract is very lon°-

Fig 12.

Intestinal Tract of Tatusia keppleri.

S. Cut end of duodenum near stomach.

E. Cut end of rectum near anus.

C. Coeeum.

C-\ Vestigial cajcum.

C.L. Colic loop.
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and thrown into elaborate subsidiary loops, but ultimately pursues a straight course

along the distal portion of its oval expanse of mesentery to join the hind-gut not far

from the duodenum. It enters the hind-gut between two very short but symmetrically

placed caeca (C and C2). The hind-gut is differentiated into a colic loop (C.L.) and

an expanded rectum. The anterior mesenteric vein curves round Meckel's tract in the

normal fashion and is joined by a large posterior mesenteric vein.

Fig. 13.

Intestinal Tract of Dasrjpus villosus.

Lettering as in fig. 12.

In Basypus villosus (fig. 13) the pattern of the gut and the disposition of the portal

veins are practically identical with the condition in Tatusia, although the duodenum

is less separated from Meckel's tract. The caeca, however, are definitely paired

(C and C2). The same pattern with paired caeca occurs in Basypus minutiis, whilst

the condition in Xenurus unicinctus is again similar, except that the caeca, although

paired, are vestigial.
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The order Xenarthra, containing the Sloths and Anteaters, shows a definite and

characteristic pattern of the intestinal tract. The typical mammalian characters, the

rather incomplete separation of the duodenum, the simplicity of Meckel's tract, and

the division of the hind-gut into colon and rectum, are all present, without any special

elaborations. The typical veins are similar to those in the Marsupials, an anterior

mesenteric curving round Meckel's tract, and a posterior mesenteric or rectal vein.

The inference seems to be obvious that in this respect the Xenarthra have retained a

primitive arrangement, possibly the arrangement that existed in the "Reptilian stock

which gave rise to Mammals. The special feature of the gut of the Xenarthra is the

actual presence of paired cseca in the Dasypodidae and the presence of traces of an

original paired condition in the Myrmecophagidae and Bradypodidae. As similar

traces of a paired condition occur amongst the Marsupials, I think it a probable

inference that in the primitive Mammal the caeca were paired.

The orders Tubulidentata, Pholidota, and Xenarthra are usually grouped together

as Edentata, although there are no very definite characters uniting them. The
evidence afforded by the patterns of the intestinal tracts gives no further reason for

regarding the group as coherent. I have not myself examined Orycteroptis, but as

that animal is stated to possess a long gut and good caecum, it obviously differs in this

respect from other Edentates. Any resemblances between Manis and the Xenarthra

are just as clear between the Xenarthra and many Marsupials ; they depend merely on

the fact that in all these animals the pattern of the gut is primitive, and the common
possession of a primitive condition of a set of organs, although it may be of convenience

for artificial classification, gives no evidence that can be applied to the- construction of

a classification based on affinity.

Order HYRACOIDEA.

Family Hyracid^e. Hyra.r capensis (fig. 14).

The intestinal tract of this animal is very peculiar. The duodenal loop is definite,

more definite than in the figure, being longer and rather narrower. The next area of

the gut is easy to interpret, if for the moment consideration be omitted of the peculiar

expansion marked A.C. in the figure. Neglecting that, Meckel's tract may be

described as fairly normal, thrown into regular minor coils that lie at the circumference

of an approximately circular outgrowth of mesentery, corresponding to the pendent

loop of mammalian embryology. At its distal extremity this passes into the hind-gut,

the latter occupying, as in many Mammals, a portion of the mesentery of the pendent

loop. The transition from Meckel's tract to the hind-gut is marked by a pair of caeca,

which again, if we still omit consideration of the caecal expansion on Meckel's tract,

we should interpret at once as a well-developed pair of caeca, homologous in position

and relations with the less developed pair of caeca of the Xenarthra. The hind-gut is
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Fie. 14.

Intestinal Tract of Hyrax capensis.

S. Cut end of duodenum near stomach.

E. Cut end of rectum near anus.

A C. Accessory caecum.

C.

C.

C.L. Colic loop.

.*}*-Paired caeca.
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subdivided into a distinct colic loop (C.L.) and a long straight rectum. The portal

system consists of an anterior mesenteric vein which arises at the periphery of Meckel's

tract, in a fashion similar to the most common disposition in Birds ; it runs straight

through the suspensory mesentery of Meckel's tract, receiving tributaries on either

side, one of which is the duodenal A'ein. There is a middle mesenteric vein draining

the distal portion of Meckel's tract and the paired caeca, and this is joined posteriorly

by a colic vein and a large posterior mesenteric or rectal vein.

The difficulty in the interpretation of this intestinal tract is the presence on Meckel's

tract of a large expansion, which I propose to call the accessory caecum, and which is

marked A.C. in fig. 14. This structure has been described and figured frequently,

and, so far as I am aware, has always been set down as the normal Mammalian caecum,

the pair lower down being regarded as appendages peculiar to Hyrax. I think that a

comparison of the figure of the tract of Hyrax with the figures of the intestinal tracts

of the other Mammals described in this memoir is enough to suggest at once that the

paired caeca are the representatives of the normal caecum of Mammals. Their relations

to the rest of the alimentary canal, and, in addition, the evidence that I have been able

to adduce from the conditions in Marsupials, Sloths, and Anteaters as to a paired

condition of the caeca being a primitive mammalian character, make these organs in

Hyrax fall into line with the general disposition of the mammalian intestinal tract.

Moreover, apart from the abnormality of the position of the unpaired caecum, were it

to be regarded as the representative of the normal mammalian caecum, there is

nothing about its structm-e or relation to its entrance and exit making it similar to

any Mammalian caecum with which I am acquainted. The character of the intestinal

canal before and after the accessory caecum has been referred to by George (8), who,

in his elaborate monograph on Hyrax, gave a figure of the stomach, part of the

alimentary tract, and the unpaired caecum seen from the outside and after being

opened. Following Cuvier, he took for granted that the unpaired caecum was the

representative of the normal mammalian caecum, and noticed, as a remarkable circum-

stance, that the paired caeca resembled those of Birds. He states correctly that the

small intestines, both anterior and posterior to the unpaired caecum, have the interior

surface increased by a series of folds of the mucous membrane, these folds, however,

unlike the normal valvulae conniventes, being longitudinally directed. On the other

hand, after the paired caeca, the intestinal tract becomes wider in calibre and with a

smoother internal surface. Dr. Seligmann (the Society's pathologist) was kind enough

to prepare sections for me from pieces selected from the gut proximal to the unpaired

caecum, between the unpaired and the paired caeca, and distal to the paired caeca.

Although the material was somewhat macerated, not having been preserved for

microscopical purposes, it was sufficiently good to show the general nature of the wall

of the gut in these different regions. In the anterior portion the cavity was con-

siderably reduced by the folds in the walls, and by closely set extremely long villi, as,
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indeed, Meckel had originally described. Distad of the unpaired caecum, the less

elaborate thickening of the mucous membrane left a wider central cavity. The
longitudinal folds were much more regularly arranged than in the anterior portion,

and the villi were less numerous and much shorter, in considerable portions being

practically absent. What I take to be the colon proper, however, the region distad of

the paired caeca, shows a condition which I have not found described by any of my
predecessors in this field. The calibre of the central cavity is relatively much greater,

and although, as George stated, the internal surface is relatively smooth, there are

present numerous, but widely scattered, extremely long papillae which extend far into

the cavity of the gut, and in the sections frequently lay doubled up.

Notwithstanding the very large amount of work that has been published on the

alimentary canal, I am disposed to think, and examination of Oppel's (16) careful

compilation of the literature confirms me, that we have not sufficient systematic

information as to the characters of the lining membrane of different regions of the

mammalian alimentary canal, to draw morphological conclusions from the evidence of

particular cases. In the case of Hyrax, there is a gradual change from the duodenum

towards the paired caeca, the change consisting in a reduction of the complexity of the

mucous membrane and an increasing preponderance of the glandular element over

the villi, whilst there is an abrupt and greater change behind the paired caeca, of which

the most marked feature is the sudden appearance of the very long scattered papillae.

So far the microscopical structure, if it does not give active support, at least is not

opposed to my view that the paired caeca are the representatives of the normal

mammalian caecum. I have no idea if any significance from the systematic point of

view is to be attached to the presence of the very long villi in the colon ; there is

practically no recorded information on this subject. Of my own knowledge I can say

that I have noticed the absence of colic villi in a good many Primates and Carnivora

and have not found them in these groups, whereas I have frequently found them in

Ungulates and Rodents.

The general pattern of the intestinal tract in Hyrax, however, suggests no affinity

with the patterns exhibited by Eodents and Ungulates. The simple duodenum, the

nearly circular Meckel's tract, and the hind-gut divided into a simple colon and rectum

merely conform to the fundamental mammalian plan. The presence of the paired

caeca, on my view that paired caeca are a primitive mammalian feature, does not help

us with the placing of Hyrax. The most striking resemblances are resemblances with,

on the one hand, the patterns displayed by the Xenarthra among the Edentates, and,

on the other hand, with the Manatee among the Sirenia. But it must be remembered

that the common possession of a primitive simplicity is no guide to affinity. Otherwise,

it might be said at once that, in the character of its intestinal tract, Hyrax stands

nearest to the Edentates, Xenarthra, Marsupialia, and Sirenia.

3q 2
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Order SIREN I A.

Family ManatidjE. Manatus inunguis (fig. 15).

In the Manatee the duodenal loop is not differentiated from the proximal loops of

Pig. 15.

Intestinal Tract of Manatus inunguis.

S. Cut end of duodenum near stomach.

E. Cut end of rectum near anus,

C.

C.2../
Paired caeca.

X. Cut and separated ends of mesenteric vein.
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Meckel's tract. Meckel's tract is long and suspended at the periphery of a nearly-

circular expanse of mesentery. It passes into the hind-gut by a short straight portion

at the point where the caeca occur. The caeca are most interesting. There is a widely

expanded common portion terminating in a pair of short conical cseca with the points

turned proximally, whilst distally the unpaired portion passes into the hind-gut. I do

not think that there can be any doubt but that these paired structures represent the

primitive paired cseca of Mammals. It is specially interesting to notice that in the

Dugong and in Rhytina there is a single caecum (Owen, 17). The hind-gut is very

long, almost equal in length to the fore-gut, and is differentiated very slightly into

what may be regarded as colon and rectum. The portal system is simply a single long

trunk which may be regarded as the posterior mesenteric vessel, giving off branches to

Meckel's tract and to the hind-gut.

Family Halicokid^e.

I have had no opportunity of examining a Dugong, but a good deal of information

regarding the alimentary canal can be obtained from Owen (17), Rapp (22), and Home
(9). The general character is similar to that of the Manatee. The tract consists of

an enormously long, much-looped, combined duodenum and Meckel's tract, and a still

longer and more capacious hind-gut. At the junction of the two there is a fairly

large, conical, thick-walled caecum.

Family Rhytinid^e.

Naturally I have had no opportunity of examining Rhytina; Steller (25) himself,

however, has given a general description of the intestinal canal, from which it appears

that it was enormously long, with a distinct hind-gut, the proximal portion of which,

as well as the large single caecum, was sacculated.

The pattern of the intestinal tract in the Sirenia, at least so far as Manatus is a

guide, is extremely interesting. In the drawing (fig. 15), for the sake of convenience

in arranging the actual specimen, the mesentery is represented as twisted on itself in

the region where the hind-gut joins Meckel's tract. In reality, the gut is simply two

large loops suspended from the dorsal mesentery, one loop representing the duodenum

and Meckel's tract, the other representing the colon and rectum. The paired caeca

mark the point where each loop returns to the primitive dorsal line. If the caeca were

long, the gut would closely resemble that of the Ostrich, one of the most primitive of

birds, and it is difficult to regard the Manatee in any other way than as having retained

a primitive Reptilian pattern of the alimentary tract. The descriptions by older authors,

which I have cited, make it plain that, except as regards the caecum, the intestinal

tract of the Dugong and of Steller's Sea-Cow were essentially like that of Manatus.

The single caecum in its allies links this Reptilian condition with the condition most

usual in Mammals. Amongst other Mammals, the most nearly allied patterns are

those displayed by Ilymx and by the Proboscidea.
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Order PROBOSCIDEA.

Family Elephantid^e. Elephas africanus (fig. 16).

By the kindness of my friend Mr. R. H. Burne, of the Royal College of Surgeons

Museum, I have been able to examine the intestines of a young African Elephant.

The duodenum is a distinct loop. Meckel's tract is relatively short and thrown into a

Fig. 16.

Intestinal Tract of Elephas africanus.

S. Cut end of duodenum near stomach.

R. Cut end of rectum near anus.

C. Caecum.

series of minor loops up to the recurrent terminal portion where it passes at an acute

angle into the continuous caecum and proximal portion of the hind-gut. The actual

tubular edge of the small intestine passes some little way into the cavity of the caecum
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and large intestine, suggesting a primitively paired condition of the caeca. The actual

caecum is large, long, and wide. The hind-gut is wide in calibre and relatively very

long. It is thrown into a continuous series of folds in which a colon and rectum, not

well separated, may be distinguished. The portal system consists of an anterior

mesenteric vein draining Meckel's tract round which it curves, and receiving a large

duodenal branch. There is a strong posterior mesenteric vein, draining colon and

rectum.

The pattern displayed by the Proboscidea is of primitive simplicity, consisting of

the duodenum, the pendent loop transformed into Meckel's tract, and a second large

loop forming colon and rectum. The most striking character is that the hind-gut is

very little shorter than the fore-gut. There is no trace of any of the special Ungulate

characters. Obviously this pattern is very closely similar to that of Manatus. If it

be remembered that the Dugong and Rhytina have only a single caecum, then it is

plain that in the pattern of the gut the Sirenia and Proboscidea are not far apart

and that neither group shows a trace of the Ungulate specialisation.

Order CETACEA.

Sub-Order ODONTOCETI.

Family DELPHiMDiE. Phoccena communis (fig. 17, p. 468).

This is the only example of the Cetacea of which I have been able to dissect the

alimentary canal myself. There is no separate duodenum, the complicated stomach

being immediately succeeded by an excessively long gut disposed in a series of very

regularly arranged coils forming an enormous mass, which tapers gradually to the

hind-gut. There is no distinction between the hind-gut and Meckel's tract and there

is no caecum. The whole length of the gut is suspended by dorso-ventral mesentery

stretching in almost primitive simplicity fore and aft. A single large mesenteric vein

runs along this, receiving, at almost diagrammatically regular intervals, a series of veins

from the coils. The calibre of the gut, as in most fish-eating animals, is rather small,

very regular throughout the length of the gut, and the wall is relatively thick.

The simplicity of the arrangement of the gut in Phoccena appears from the recorded

observations to be present in at least most of the other Odontoceti, and, at first sight,

it would seem to be a fair interpretation that it was a primitive feature and that it

pointed to a separation of the Cetacea and other Mammalia before the special

characters of the mammalian gut had been formed. I have not myself had the

opportunity of examining the intestinal tract of any of the Mystacoceti, but they are

described as possessing both duodenal and colic loops, and a single forwardly directed

caecum. Moreover, in many of them the gut is relatively short, and from the

descriptions appears to have the normal mammalian peculiarities. I interpret the
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Fig. 17.

Intestinal Tract of Phocama communis.

S. Cut end of duodenum near stomach.
R. Cut end of rectum near anus.
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simplicity of the gut of P/toccena, therefore, as being secondary. I hope that some

anatomist who has an opportunity will make a careful examination of the gut-pattern

in some of the Mystacoceti, as it is quite possible that thereby some clue to the

affinities of the group would be given. Flower (5) states that in the Whalebone

AYhales a short conical caecum is present, and that, unlike the Toothed Whales, the

former display a differentiated hind-gut, with a distinct colic loop.

Order ARTIODACTYLA.

Sub-Order NON-RUMINANTIA.

Family HiproPOTAiiiDJi;.

I have had no opportunity of dissecting a Hippopotamus, but Flower (5) and

Garrod (6) have published some information, from which it appears that the general

pattern is not unlike that of the Swine. The duodenum and Meckel's tract, which

are not sharply marked off from each other, are enormously long and with a narrow

calibre. There is no caecum. The hind-gut displays first a series of irregular loops,

corresponding in position to the spiral coil of the Pig, and somewhat similar to that

when the latter, as in the figure (fig. 18), has been dissected out; then follows a

" transverse and descending colon," and then the rectum. The literature, however, on

this subject is scanty, and more information is much wanted.

Family Suid^e. Stis scrofa (fig. 18, p. 470), Phacochcerus cethiopica, Babirussa

babirussa, Porcula salvania.

In the Domestic Pig the duodenum is a well-separated loop or occasionally a double

loop. Meckel's tract is extremely long and disposed in a number of closely-packed

simple folds. The caecum is single, wide, relatively short and tapering to a point.

The hind-gut exhibits, first of all, an enormous double loop, more or less coiled into a

spiral. In the drawing, which was made from an embryo Pig, the relative size and

capacity of this loop is much less than in an ordinary adult example. The growth of

the loop has caused the rupture of the mesentery, the loop with its very large blood-

vessel being supported by a special fibrous band with some muscular fibres. In the

figure the thinner distal limb of the loop is represented as partly dissected away from

the main mass, and the edge of the mesentery supporting the rectum is torn.

There is a single, large, anterior mesenteric vein draining the duodenum and Meckel's

tract. The caecum is drained by a separate branch, which enters the anterior mesen-

teric vein near the edge of the mesentery. The huge vessel from the great loop

of the hind-gut is immediately proximal to the last-named vessel. The posterior

mesenteric or rectal vein is slight and insignificant ; in the diagram, owing to the

displacement caused by dissecting out the great loop, it is represented as cut across

at X and X.

vul. xvii.—part v. No. 5.
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In Phacochoerus cethiopicus, the Wart-Hog, the pattern is fundamentally similar to

that displayed by the Common Pig. The duodenum is not well separated from

Meckel's tract, but the latter is exactly like the corresponding area in the Pig.

The caecum is more globular, and does not taper to a point. The anterior portion of

Fig. IS.

Iutestinal Tract of Sus scrofa.

S. Cut end of duodenum near stomach.

E. Cut end of rectum near anus.

C. Caecum.

S.P. Spiral coil.

X. Cut ends of posterior mesenteric vein.

the hind-gut is an enormously roomy loop, the proximal limb of which has a much

wider calibre than the distal, and which is partly saccular. The rectum is short and

nearly straight. The relations of the mesentery and the general arrangement of the

veins are similar to those in the Pi 2;.



INTESTINAL TEACT OF MAMMALS. 471

Iu Babimssa babirussa (fig. 48, I, p. 520) the structure still more closely resembles

that of the Pig. The duodenum is a distinct simple loop. Meckel's tract is enor-

mously long and thrown into regular closely-packed folds ; the proximal portion of

the hind-gut and the rectum are practically identical with the corresponding regions

in the Pig. To the peculiarities of the caecum I refer later (p. 519). In the Pigmy-

Hog, Porcula salvania, the pattern is in the main similar to that of the Common Pig,

the spiral coil being extremely well marked.

Excluding the Hippopotamidce, on which I have not sufficient information, it is

clear that the gut-pattern of the non-ruminant Artiodactyla is definite, the charac-

teristic features being the length and simplicity of Meckel's tract, the short wide

caecum, and the expansion of the anterior portion of the hind-gut into a very long and

extremely capacious single loop, coiled into an elongated spiral and with the proximal

portion of the loop much wider than the distal portion.

Sub-Order TRAGULOIDEA.

Family Tragulid^e. Tragulus meminna (fig. 19, p. 472).

In the Ruminant Artiodactyles the total length of the intestinal tract is relatively

great. The increase compared with the groups which I have already considered is

almost entirely in the hind-gut, the complications of which are characteristic. The

increased length of this region and its mode of folding in the body-cavity has led to

considerable alteration of the mesentery, with the result that when the tract is

laid out in a fashion to display its pattern the mesentery has been cut or torn in a

number of regions. The Chevrotain, of which I have examined several individuals all

belonging to the common Indian species, displays the Ruminant Artiodactyle pattern

in a simple form. There is no distinct duodenal loop. Meckel's tract is much

elongated, and is suspended iu a number of simply-placed folds at the periphery of

a semicircular expanse of mesentery ; distally these folds shorten and the recurrent

portion of the tract is nearly straight, passing nearly at right angles into the relatively

short and wide caecum (fig. 19, C). In the actual figure the width of the caecum and

of the portion of the hind-gut with which it is continuous is slightly underestimated.

The hind-gut displays three well-marked regions. The most proximal (S.P. in fig. 19)

is a short narrow loop coiled into a loose spiral of about two turns. This is the

simplest form in which the spiral watchspring-like coil of the hind-gut of Ruminants

appears. It lies folded back over the central portion of the mesentery of Meckel's

tract ; but in the Chevrotain the connection is very slight, and the loop may be folded

back with almost no dissection. Next follows a longer loop (S.F. in fig. 19). In the

living animal this is applied closely to Meckel's tract lying just where the minor loops

of that start from the mesentery. It corresponds with the similar fold which I have

described in other Mammals, and it is in intimate connection with the mesentery and

3r2
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blood-vessels of Meckel's tract, so that when it is dissected away, as in the figure,

it appears to have neither mesentery nor blood-vessels. The rectum or most distal

portion of the hind-gut is relatively short and very little convoluted, and is supported

by the usual mesentery.

The anterior mesenteric branch of the portal system follows the course of Meckel's

Fig. 19.

Intestinal Tract of Tragulus meminna.

S. Cut end of duodenum near stomach.

R. Cut end of rectum near anus.

C. Cajcum.

S.P. Spiral coil.

S.P. Supra-Meckelian fold.

X, X. Cut ends of posterior mesenteric vein.

tract, receiving factors from the subsidiary loops with almost diagrammatic simplicity.

Distally a separate and slightly enlarged factor drains the caecum. The posterior

mesenteric or rectal vein has the normal course, and receives the vein which drains

the spiral fold.
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Sub-Order TYLOPODA.

Family Camelidj:. Camelus dromedarius (fig. 20), Lama huanaco.

A single glance at the figures will show the close similarity between the pattern in

this sub-order and in the Traguloidea. There is no specialised duodenum in the Camel.

Meckel's tract is simply a repetition of that iu Tragulus. The csecum is longer and

relatively not so wide. The spiral coil is similar in position, but is very much longer,

Fig. 20.

Intestinal Tract of Camelvs dromedarius.

Lettering as in fig. 1!».

coiled into several turns, and much flatter. In the undisturbed condition it lies folded

over Meckel's tract. The supra-Meckelian fold has precisely the same relations, lying

in the undisturbed condition very closely applied to the origin of the minor loops of

Meckel's tract. The rectal portion has a normal course. The blood-vessels show only

slight differences. The factor of the anterior mesenteric vein which drains the caecum



474 DR. P. CHALMERS MITCHELL ON THE

joins the main vein about the middle of the course, running across the semicircular

expanse of mesentery. The rectal or posterior mesenteric vein, represented as cut

across at X and X, receives the factors which drain the spiral coil and enters the

anterior mesenteric vein close to the duodenum.

In the Guanaco the pattern can hardly be distinguished from that of the Camel.

The CEecum is relatively much shorter, and the spiral coil is rather longer and less

tightly coiled.

Sub-Order PECORA.

Family CEEViDiE. Cervus axis and many others.

Family Bovine. Ovis tragelaphus (fig. 21), Gazella dorcas, and many others.

Family Giraffid^e. Giraffa camelojpardalis (fig. 22).

Taking advantage of the material at the Gardens, I have examined a large number

of Deer, Sheep, Cattle, Goats, Antelopes, and one specimen of Giraffe, and have found

Fig. 21.

Intestinal Tract of Ovis tragelaphus.

Lettering as in fig. 19.

a remarkable uniformity in the very elaborate patterns displayed by these specialised

animals. The duodenum is a well-marked loop in the Giraffe (fig. 22) and in the

Cervidae ; it is less well separated in the Bovidse (fig. 21). Meckel's tract is in all
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very long, forming, in most cases, a very regular series of closely-packed minor loops at

the periphery of the usual semicircular expanse of mesentery. On the whole, these

coils are more regular and more closely packed in the Cervidse and Giraffidae than in

the Bovidae, but I doubt if there is enough distinction between the groups to lay any

stress upon it. The caecum is long, but varies from genus to genus. The hind-gut

always displays the three regions to which I have called attention in describing

Tragulus and Camelas ; but besides this there is sometimes an additional minor

loop between the caecum and the spiral coil, which I term the postcaval loop

Fig. 22.

Intestinal Tract of Giraffa camelopardalis.

S. Cut. end of duodenum near stomach.

E. Cut end of rectum near anus.

C. Caecum.

r.C'.L. Postcaval loop of hind-gut.

S.P. Spiral loop of hind-gut.

S.F. Supra-Meckelian fold.

X, X. Cut onds of posterior mesenteric vein.

X2, Xl». Cut ends of vein from spiral loop.

(fig. 22, P.C'.L.) and which is well marked in the Giraffe and some Deer, but not so

distinct in the Bovidse. The spiral loop is always long and flatly coiled in a number
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of turns. The supra-Meckelian loop is also very long, and is so closely applied to the

course of Meckel's tract that it is difficult to dissect it off. The rectal portion varies

in length, being relatively longest, most capacious, and most convoluted in the

Giraffe.

The portal system presents a number of minor variations which seem not to be

distributed in accordance with the systematic divisions of the animals in question.

The anterior mesenteric vein always follows the course of Meckel's tract, closely

receiving more or less regularly arranged minor factors from the subsidiary loops.

Where, as in the Giraffe, the course of the tract nearly completes a circle, a large

vessel may run across the diameter of the mesentery. The caecum is drained by a vein

which joins the anterior mesenteric usually some distance from the edge of the

mesentery. The spiral loop is drained by a large vessel which sometimes joins

the csecal vein, sometimes enters the anterior mesenteric vein proximad of the csecal

vein. The posterior mesenteric or rectal vein joins the anterior mesenteric vein very

near the edge of the mesentery.

The Ruminant Artiodactyles, then
?
display a pattern peculiar to the group, and

characterised by the enormous length, special modification, and arrangement of the

hind-gut. In all, the hind-gut displays three well-marked regions : a spiral loop

simplest in Tragulus, in the others forming a closely-coiled, flat, watchspring-like

arrangement, folded over on the mesentery that supports Meckel's tract ; a supra-

Meckelian fold, which in the characteristic and most specialised cases is stretched round

Meckel's tract just at the line where the minor folds leave the mesentery, and which

is drained by branches from the vessels of Meckel's tract ; and a rectal poi'tion, the

degree of convolution of which varies nearly directly with the size of the animal.

The Non-Ruminant Artiodactyles display a pattern fundamentally similar to, but less

complicated than, that of the Ruminant forms. Meckel's tract is almost identical in

its disposition. The spiral coil of the hind-gut is present and is very large, but its

calibre is wider in proportion to its length and the coiling is not so flat. There is no

more than a trace of the supra-Meckelian fold, so that the hind-gut, although long, is

less differentiated.

Order PERISSODACTYLA.

Family Tapirid/e. Tapirus americanus (fig. 23).

In the Tapir the duodenum is a long and well-differentiated narrow loop. Meckel's

tract is comparatively short, and consists of a small number of relatively large loops

suspended at the periphery of a nearly circular expanse of mesentery. The caecum is

long, very capacious, and irregularly sacculated. The hind-gut is divided into two

well-marked regions. The first region consists of an enormously long and capacious

colic loop, the proximal and distal limbs of which lie close together, and of a relatively

long and nearly straight rectum. The anterior mesenteric vein curves round the
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477

intestinal TrarM of Tapivus americanus.

S. Cut end of duodenum near stomach.

I!. Cut end of rectum near anus.

('. Cxcum.

('.I,, folic loop.

X. X. Cut ends of posterior mesenteric vein.

X.'. X-.'. Cul '-nils of colic vein.

vol, xvii.—part v. Nn. i). December, L905. :; s
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mesentery of Meckel's tract and receives a very large factor from the caecum. More

proximally it is joined by a large vessel (represented in fig. 23 as cut across at Xs)

from the colic loop and by the posterior mesenteric vessel.

Family RhinocerotiD;E. Rhinoceros unicornis (fig. 24).

I had the opportunity of examining the intestinal tract of the large Indian

Rhinoceros which died in 1904 after having lived many years in the Gardens. As in

Fig. 24.

Intestinal Tract of Rhinoceros unicornis.

Lettering as in fig. 23.

many large Mammals, the length of the gut is small in proportion to the size of the

animal. There is no distinct duodenal loop Meckel's tract is relatively simple,

consisting of a number of simple minor loops at the periphery of an elongated

expanse of mesentery. The crecum is short, but very wide and capacious. The

hind-gut repeats the pattern described in the Tapir, consisting of a very long and
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Fig. 25.

Intestinal Tract of Equus granti.

Lettering as in tig. 23.

3s2
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extremely capacious colic loop and a wide, sacculated, but nearly straight rectal

portion. The arrangement of the veins is essentially identical with that found

in the Tapir.

Family Equid^e. Equus granti (fig. 25, p. 479).

I have examined the intestines of several Horses and Asses, but, except in minor

details, the pattern displayed is identical. The duodenum is not so well marked as in

the Tapir, but is more specialised than in the Rhinoceros. Meckel's tract is relatively

longer than in the two other Perissodactyle families, and consists of a number of

regularly arranged minor loops round the circumference of an oval expanse of

mesentery, united with the general mesentery only by a narrow neck. The esecum

is very long and capacious. The hind-gut displays an enormously capacious colic

loop exactly similar in its relations to that of the Tapir and Rhinoceros, and a

relatively long and slightly folded rectum. The arrangement of the mesenteric veins

is similar to that in the other Perissodactyles, save that the anterior mesenteric

vein is made up of a number of branching factors.

The almost essential similarity of the gut-pattern displayed by the three Perissodactyle

families, although the members of these differ much in structure and habits, is very

striking. Except so far as both Artiodactyles and Perissodactyles have the whole gut

relatively long and the hind-gut especially long, there is no special connection between

the patterns displayed by Artiodactyles and Perissodactyles. In the former group the

lengthening of the proximal portion of the hind-gut assumes the form of a narrow and

very long loop with no trace of spiral coiling ; in the latter the colic loop is always

coiled and relatively narrower.

Order RODENTIA.

Sub-Order SIMPLICIDENTATA.

Group Haplodontoidea.

I have had no opportunity of examining members of this group.

Group Sciueoidea. Xerus capensis (fig. 26).

This animal shows the characteristic Rodent configuration of the alimentary canal

in a relatively simple form. There is a fairly distinct duodenal loop. Meckel's tract

consists of a number of simple minor loops at the periphery of the usual, nearly

circular expanse of meseutery, and terminates in a relatively straight recurrent portion

Avhich enters the caecum at right angles. The caecum in Xerus is a very capacious

sac, much expanded distad of the small intestine and tapering to a point anteriorly.

The hind-gut is divided into two regions. There is a much lengthened colic portion,

variously disposed, but never showing any trace of the spiral coil which is so well

marked in the Artiodactyles ; in Xerus this portion consists of two specialised loops
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nearly equal in length, which are folded over on Meckel's tract in the undisturbed

condition. The second portion of the hind-gut is a relatively long and nearly straight

rectum.

The anterior mesenteric vein sweeps round the mesentery of Meckel's tract, and is

Fig. 26.

Intestinal Tract of Xerus cajaensis.

S. Cut end of duodenum near stomacli

It. Cut end of rectum near amis.

C. Ciccuni.

CLi.
|

CLz. J

Colic loops.

X. Cut ends of posterior mesenteric rein.

joined by a large; colic vein. The posterior mesenteric vein, which drains the rectum,

joins the anterior mesenteric near the edge of the mesentery.
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Group Castoroidea. Castor fiber.

In the Beaver, one example of which I have examined, the general pattern is similar

to that of Xerus. The duodenum consists of a number of loops not well separated

from the anterior part of Meckel's tract. The latter region is almost identical with

that in Xerus. The caecum is very capacious. The portion proximad of the entrance

of the small intestine is extremely long and tapers to a point. Posteriorly, it passes

into a much-sacculated expanded portion, the line of which is continuous with a

sacculated, much-dilated anterior portion of the hind-gut. The general configuration

of this region strongly suggests that the existing caecum is one member of an original

pair. The colic region of the hind-gut consists of two loops, the distad of which is

very long and irregular, bearing several minor loops, the Avhole being folded over the

Meckelian mesentery. The rectal region is relatively short and nearly straight.

The general arrangement of the veins is similar to that in Xerus.

Groups Geomyoidea, Anomaluroidea, and Myoxoidea.

I have not examined any of these. Flower (5) states that the caecum is absent in

Muscardiwus avellanarius, a condition recalling the Insectivora and obviously secondary

in Rodents.

Group Dipodoidea. Alactaga indica, Dipus cegyptius.

In the Jerboas, of which I have examined several specimens, the pattern is similar

to that in other Rodents. The duodenum consists of a number of short loops not well

marked off from Meckel's tract. The latter is suspended by an elongated oval expanse

of mesentery and is relatively rather short and wide, being thrown into numerous very

short, regularly disposed loops, and ending in a straight recurrent portion. The caecum

is not so capacious as in the Squirrels and Beavers, but seems to vary considerably in

different individuals. It is long, and gradually tapers to a point. The hind-gut

consists of a colic region formed of three very definite loops, folded over the Meckelian

region. The rectum is relatively long and straight. The anterior mesenteric vein

has the normal course. It is joined by a very large caecal vein, and by three veins

from the three colic groups, and at the edge of the mesentery unites with the posterior

mesenteric vein which drains the rectum.

Group Myoidea. Musdecumanus (fig. 27), Mas arboricola, Cricetus frumentarius.

In the Rat the duodenum is a well-marked separate loop. Meckel's tract is relatively

long and is composed of a number of long, irregular, minor loops forming a contorted

mass at the periphery of a semicircular expanse of mesentery, and terminating in a

straight, recurrent portion. The caecum is capacious, tapers to a blunt point, and has

a well-marked spiral curvature. The hind-gut is relatively short and is divided into a

colic loop which lies loosely folded over the Meckelian mesentery and is generally
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marked by ovoid masses of faeces, and a short straight rectal portion. The anterior

mesenteric vein sweeps round the Meckelian mesentery, receiving factors from the

duodenum and from the minor coils of Meckel's tract. Near the edge of the mesentery

it is joined by a large csecal vein, a vein from the colic loop, and the posterior

mesenteric vein.

In the Australian Bush-Rat (Mus arboricola) the arrangement is much the same.

Fig. 27.

Intestinal Tract of Mas decumanus.

X2. Out ends of folic vein.

Other lettere ns in fig. 20.

The spiral curvature of the capacious caecum is less marked and the colic region tends

to display two loops.

In the Hamster (OricetiiS frwmentarius) the duodenum is not so distinct as a

separate loop. The caecum is relatively very much longer, is irregularly convoluted.
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and shows signs of spiral twisting. The hind-gut is composed of two rather irregular,

narrow colic loops, and the rectum is relatively long.

Group Bathyergoidea.

I have not been able to examine any example of this group.

Group Htstricoidea.

Family HystricidjE. Ilystrix cristata, Sphingurus prehensilis, Atherura

africana.

In the Porcupine there is a distinct duodenal loop. Meckel's tract is long and

composed of numerous, rather short, irregular loops, disposed in the usual fashion

round the edge of an elongated, hemispherical expanse of mesentery with a very short,

straight, terminal portion. The caecum is very long and rather narrow. The proximal

portion of the hind-gut is expanded and forms a kind of accessory caecum. The colic

portion of the hind-gut is composed of two long, distinct, but rather irregular groups,

and the rectum is relatively short and straight. The anterior mesenteric vein is short

and very wide, and receives a number of radiating veins from the loops of Meckel's

tract and a large csecal vein, as well as two veins from the colic loops, whilst in the

usual fashion it is joined by the posterior mesenteric vein from the rectum.

In the Tree-Porcupine (Sphingurus prehensilis) the pattern is closely similar. The

minor loops of Meckel's tract are rather less numerous ; the caecum is very long and

capacious, but terminates in a long, slender, finger-like process, which may be described

almost as a vermiform appendix. The hind-gut has precisely the disposition of that

region in the Common Porcupine, and the arrangement of the mesenteric veins is

similar.

In the Brush-tailed Porcupine (Atherura africana) the duodenum is less distinct
;

Meckel's tract is relatively considerably longer, with more numerous minor loops. The

caecum is large and tapers more gradually to a point. The hind-gut has the same pair

of colic loops and a straight rectum. The mesenteric veins are practically identical in

their disposition.

Family Erethizontid^e.

I have not examined any members of this family.

Family Caviid2E. Cavia porcellus (fig. 28), Hydroclmrus capybara (fig. 29,

p. 486), Dolichotis patachonica.

In the Guinea-pig (Cavia porcellus) there is a distinct duodenal loop. Meckel's

tract is relatively long and is composed of a number of long, irregularly arranged, and

contorted minor loops at the periphery of an oval expanse of mesentery. The terminal



INTESTINAL TRACT OF MAALMALS.

portion is straight except that it is involved in the spiral twisting of the caecum. The

caecum is very large and sacculated ; it is folded over the Meckelian mesentery and is

spirally twisted, the twist involving not only the terminal portion of Meckel's tract, but

the proximal portion of the hind-gut, including practically the whole of one of the two

28.

Intestinal Tract of Oavia porcellus.

X:, X2. Cut ends of colic vein.

X:\, X.3. Cut ends of coocal vein.

Other letters as in fig. 26.

crecal loops that are found in most other Rodents. There is an expanded portion of

the hind-gut distad of the entrance of Meckel's tract into the caecum, and sacculated

like the caecum. The hind-gut shows two definite regions. There are two colic loops

vol. xvii.—part v. No. 7.
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one of which, as already explained, being coiled up with the caecum, and the second

being free. The rectal portion is very long, its anterior region being expanded to

form a series of minor loops.

The anterior mesenteric vein curves round Meckel's tract and receives a large,

branching colic vein represented in fig. 28 as divided at X3, and a vein from the colic

loops (shown divided at X2 in the figures). It is joined by a normal posterior

mesenteric vein.

In the Capybara (fig. 29) there is no well-separated duodenum. Meckel's tract has

Est. 20.

Intestinal Tract of Hydrochoerus capybara.

Lettering as in fists. 2b' and 28.

the usual disposition, being composed of a large number of closely-set 'minor loops.

The csecum is extremely capacious, but is not spirally twisted to any appreciable extent,

but is sacculated, and has an interesting peculiarity described by Garrod (7). The

normal csecum is, in reality, not a direct continuation of the hind-gut, but a lateral

outgrowth from such a continuation. The peculiarity was not so marked externally in
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the example I examined as in that figured by Garrod, but is well seen on opening the

cavity. It is obviously the same kind of condition as occurs in the Hare, and is to be

explained by the supposition that originally the caeca were paired. The hind-gut is

divided into a colic region consisting of two loops closely twisted together, and showing

a spiral folding, most unusual in this region in the Rodents, and recalling superficially

the spiral coil of Artiodactyles. It is essentially dissimilar, however, as it is formed of

two loops folded together. The rectum is very long, its proximal portion being

considerably expanded.

The arrangement of the veins is normal.

In the Patagonian Cavy {Bolichotis jpatachonica) there is no distinct duodenum.

Meckel's tract is very long, and consists of much contorted minor loops at the edge of

an elongated oval mesentery. The csecum is extremely long and capacious and is

spirally twisted, the twisting involving the proximal portion of the hind-gut. The

latter consists of a colic region, the first loop of which is involved in the coiling of the

caecum, the second being large and extremely irregular. The rectum is very long and

displays a large series of minor loops. The arrangement of the mesenteric veins is

essentially similar to that in the Capybara.

Sub-Family Chinchilluxe. Lagostomus trichodactylus.

In the Viscacha there is no distinct duodenal loop. Meckel's tract is long, and

consists of a series of minor loops and a long straight recurrent portion suspended at

the periphery of an expanse of mesentery nearly circular. The caecum is extremely

capacious and sacculated. The hind-gut consists of two very long, rather simple loops.

The rectum is greatly expanded, consisting of a series of proximal loops and a straight

distal portion.

The anterior mesenteric vein curves round the Meckelian mesentery and receives a

large vein which drains the caecum and the first loop of the hind-gut and, separately,

a vein from the second colic loop, whilst it is joined near the edge of the mesentery by

a normal posterior mesenteric vein.

Sub-Family Capromyid^e. Capromys pilorides.

The pattern of the intestinal tract of this animal is extremely like that of the

Guinea-pig. The caecum is rather less sacculated and is relatively longer, the spiral

twist being rather greater. Otherwise the diagram given for Cavia (fig. 28, p. 485)

might equally well represent Capromys.

Sub-Families Octodontid,e and Chenodactylid^e.

I have not had the opportunity of examining members of these sub-families.

3t2
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Sub-Order DUPLICIDENTATA.

Family Ochotonidjs. OcJwtona rufescens.

In the Mouse-Hares the general pattern of the alimentary canal is similar to that

about to be described in the Rabbit. There is a well-marked duodenum. Meckel's

tract is composed of a large series of contorted minor loops at the circumference of a

nearly circular expanse of mesentery. The caecum is enormously long and capacious. It

is coiled tightly and its extremity forms a long vermiform appendage. Just at the point

where the small intestine enters the caecum (fig. 46, II, p. 517) there is a second caecum,

in the form of an elongated, slightly curved, hollow papilla, which appears to be, with-

out doubt, the vestigial representative of the second of an original pair of caeca. The

coiling of the caecum has involved the greater part of the first colic loop. The second

colic loop is lung and distinct, and the rectum is relatively long. I have seen only

preserved viscera of this genus, and I was unable to follow out the veins in detail

:

they appeared to be similar in arrangement to those of the Rabbit.

Family Lepokid.e. Lepus cuniculus (fig. 30).

In the Rabbit the duodenum is a well-marked simple loop. Meckel's tract is very

long and is composed of a series of minor loops nearly equal in size, and a terminal

recurrent portion suspended at the margin of a long, oval, narrow-necked expanse of

mesentery. The caecum is very long, capacious, and ends, as is well known, in a finger-

shaped, narrow, thick-walled vermiform appendix. It is spirally twisted and the

twisting has involved a large portion of the end of Meckel's tract as well as the first

portion of the hind-gut. In the figure the latter is represented after having been

dissected off the spirally-coiled caecum. The second loop of the hind-gut lies folded

over the Meckelian mesentery and is also represented in the figure as dissected away.

The rectum is relatively short and straight. The anterior mesenteric vein curves round

the Meckelian mesentery, receiving tributaries from the duodenum and from the minor

loops of the tract. It is joined by a very large vein which branches over the coiled

caecum and the first loop and part of the second loop of the hind-gut. There is a short,

straight posterior mesenteric vein draining the rectum.

In the embryo Rabbit the duodenal loop is relatively much longer, forming a narrow

simple loop. The minor loops of Meckel's tract are much shorter and less numerous.

The coiling of the caecum is much slighter, so that that organ appears as a long, com-

paratively simple diverticulum, which at its proximal end has just begun to be spirally

twisted. The first colic loop is nearly free from the caecum, and the second loop is

relatively longer. The appearance of the region in which the sacculus rotundus occurs

suggests that that organ is the remnant of a second caecum, the other member of an

original pair of caeca. In the Hare the second caecum appears in a much more definite

form (fig. 46, 1, p. 517).
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The character of the pattern displayed by the Rodents as a whole is remarkably

homogeneous, and lends little support to the subdivisions of the group, which rest on

the characters of other organs. The gut is elongated, no doubt in relation to the

vegetarian habit of the members of the group. The duodenal loop is generally well

separated. Meckel's tract, as in Mammals generally, varies only in the degree to

CLi[5-F]

Intestinal Tract of Lepus euniculus.

S. Cut end of duodenum near stomach.

II. Cut end of rectum near anus.

C. Ca;eum.

CLi. Colic loop.

CL2 [S.F.]. Second colic loop acting as supra-Meekelian fold.

X. X. Cut ends of posterior mesenteric vein.

8.R. Sacculus rotundus.

which its elongation has led to the elaboration of its minor loops. The special

characters are to be found in the hind-gut. The cfecum is capacious, and shows a

marked tendency to being spirally coiled, the coiling involving part of Meckel's tract
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and more or less of the colic loops of the hind-gut, according to the extent to which it

has taken place. The elongation of the hind-gut is in the form of two loops, which, in

most cases, although folded over the Meckelian mesentery have remained fairly free

from it. The rectum shows a tendency to be elongated in its proximal region. It is

interesting to notice that vestiges of an originally paired condition of the caeca appear

to be specially characteristic of the whole group, but particularly of the Duplicidentata :

in Ochotona two caeca actually occur ; in the Hare they are present, the second caecum

being less marked, whilst in the Rabbit the second csecum is reduced to a sacculus

rotundus.

Order INSECTIVORA.

Division Menotyphla.
Family Tupajid^e.

I have not been able to examine any example of this family myself. According to

Flower (5) in Tupaia tana the intestinal tract is short and simple and there is no trace

of a caecum. Flower, however, quotes Hunter's authority for the existence of a caecum

in one species of Tupaia.

Family Macroscelidid^e.

I have not examined any of these Shrews myself. Flower (5 ) states that the intestinal

tract is much more like that of the Lemurs than that of other Insectivora. It is

relatively long, and a capacious caecum marks the position where the anterior part of

the tract passes into a capacious hind-gut which is differentiated into a looped colon

and a rectum.

Division Lypotyphla.

Family Talpid^e. Talpa europcea.

In the Mole the duodenum is not well separated from the proximal portion of

Meckel's tract. The latter is relatively very long, and consists of a number of regularly

arranged, closely packed minor loops, at the periphery of a long oval expanse^ of

mesentery, the recurrent portion of the tract being nearly straight. The hind-gut

consists of a narrow, slightly twisted colic loop and a long straight rectum. There is

no trace of a caecum. The anterior mesenteric vein curves round the mesentery of

Meckel's tract and is joined by a straight posterior mesenteric vein.

Family Soricid^e.

I have examined no example of this family. Hunter (10) and Flower ^5) have

described the shortness and simplicity of the intestinal tract of these animals, calling

attention to the absence of the csecum, and in particular to the Reptilian fashion in
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which the simple gut is suspended along its entire course from stomach to anus by

a simple fold of mesentery.

Family Ekixaceid.£. Erinaceus algirus.

The pattern of the intestinal tract is practically identical with that found in Centetes,

which I describe below.

Family Potajiogalid^e.

I have examined no specimen of Potamogcde, and can find no recorded anatomy.

Pier. 31.

Intestinal Tract of C'enletcs ecaudatus.

S. Cut end of duodenum near stomach.

1!. Cut end of rectum near anus.
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Family Centetidje. Centetes ecaudatus (fig. 31, p. 491).

The duodenum cannot be distinguished from Meckel's tract as a separate loop. The

latter is relatively long, and is suspended in very regular minor loops at the periphery

of a nearly circular expanse of mesentery. There is no caecum. The hind-gut consists

of a short, straight, and rather wide rectal portion. The anterior mesenteric vein curves

round the Meckelian mesentery and is joined by a posterior mesenteric vein.

Family Chrysochlorid^e.

I have not examined any members of this family. Flower (5) states that the caecum

is absent.

As the cgecum is absent in at least Tupaia tana, it is plain that the names

Menotyphla and Lypotyphla are not well chosen for the two divisions into which the

Insectivora are divided. I have already called attention to the extreme, almost

Keptilian, simplicity which characterises the gut-pattern of most of the Insectivora.

It cannot be assumed, however, that this simplicity is primitive. The absence of the

caecum is probably secondary, and the differentiation of the hind-gut in the Macro-

scelididae and in the Mole affords evidence of a formerly more complex condition in

the other forms.

Order CHIROPTERA.

Division Megachiroptera.

Family Pteropodhxe. Pteropus gouldi, P. medius, Cynonycteris collaris.

In the Fruit-Bats the intestinal tract is relatively much longer than in the Micro-

chiroptera, a condition which is rather in contrast to that found in Birds ; fruit-eating

birds practically invariably have the intestinal tract much shorter and of relatively

wider calibre than occurs in their nearest insectivorous or seed- and grain-eating

relatives. In the Pteropodidee the duodenum is not a distinct loop. Meckel's tract has

a disposition almost exactly similar to that shown in fig. 31. The hind-gut consists

merely of a short, rather wide rectum, and there is no caecum.

Division Microchiroptera.

I have examined a number of Bats, chiefly Vespertilionidae. In all these the

intestinal tract is extremely short, consisting merely of a very short and slightly folded

loop, representing the duodenum and Meckel's tract, and suspended by a slightly

expanded mesentery, and a hind-gut consisting of a very short straight rectum. I

myself have seen no caecum, but Owen states that a short caecum is present in

Megaderma, one of the Rhinolophidae, and in Rhinopoma, one of the Emballonuridae.

It is plain that the very simple gut of the Chiroptera cannot safely be asserted to be

primitive.
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Order GALEOPITHECID^.

I much regret that I have been unable to examine a specimen of this order.

Flower (5) states that the caecum is very long, and that the hind-gut exceeds in length

the fore-gut. Leche (12), in his monograph on the genus, does not figure the whole

intestinal tract, but in his short description gives sufficient indications that the gut is

very unlike that of the Insectivora or Chiroptera, and much more like that of the

Lemurs. It appears that the duodenum is more or less distinct and that Meckel's

tract consists of a number of loops of narrow calibre. The caecum is long and wide.

The hind-gut is very long, longer than the fore-gut, and is divided into three regions.

Proximally there is a very wide region, continuous with the caecum and similar to it

in structure. Next follows a long colic portion, the arrangement of which I cannot

follow from the description, and finally a rectal portion.

Order CARNIVORA.

Sub-Order PINNIPEDIA.

Family OtariidjE. Otaria californiana (fig. 32, p. 494).

The duodenum is not well separated from Meckel's tract. The latter is enormously

long, rather thick-walled, and of even and small calibre, recalling the character of the

intestinal tract in fish-eating birds ; it is arranged in a very large number of irregular

loops which form a contorted mass at the circumference of an elongated, oval expanse

of mesentery. The distal, or recurrent, portion is nearly straight. There is a short

caecum. The hind-gut can hardly be separated into colic and rectal portions, but the

proximal part forms a somewhat enlarged loop. The anterior mesenteric vein curves

round the Meckelian mesentery, receiving numerous, regularly disposed tributaries

from the minor loops. It is joined near the edge of the mesentery by a posterior

mesenteric vein.

Family Trichechim:.

I have had no opportunity of examining any example of this family ; but Flower (5)

states that the intestinal tract is similar to that of the Phocidas.

Family Phocid.e. Phoca mtulina.

There is no difference of importance between the patterns of the gut displayed in the

Sea-Lions and in the Seals. In the latter, the duodenum is rather more distinct;

Meckel's tract is perhaps rather longer. The caecum is longer and narrower. The

hind-gut and the arrangement of the blood-vessels are similar in the two families.

The character of the gut in the Pinnipedes shows not the smallest resemblance to

that of the Sirenia. It has a superficial similarity to the gut of the Cetacea, but this

vol. xvii.
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is confined to the enormously elongated, thick-walled Meckelian portion ; the hind-gut

and the caecum show a close resemblance with what is found amongst Carnivora

generally. The resemblance between the gut of the Cetacea and of the Seals and

Sea-Lions is therefore purely adaptive, and is in relation to the fish-eating habit.

Fig. 32.

Intestinal Tract of Otaria californiana.

S.- Cut end of duodenum near stomach.

E. Cut end of rectum near anus.

C. Caecum.

X. Divided ends of posterior mesenteric vein.
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Sub-Order EISSIPEDIA.

495

Division Akctoidea.
Family Mustelid.e. Mustela subpalmata, Galictis barbara, Ictonyx zorilla, Lwtra

vulgaris.

In these genera the pattern of the intestinal tract is much alike. The duodenum is

not well separated from Meckel's tract. The latter region is of moderate length and

Fig. 33.

Intestinal Tract of Cereal ptes caudivolvulus.

Letters as in 6g. '>-.

is suspended in a series of simple loops with a terminal, nearly straight, recurrent portion,

at the circumference of a mesenteric outgrowth which is usually nearly circular. There

is no trace of a csecum. The hind-gut is not divided into colic region and rectum,

but there is usually a slight expansion of this region just distad of Meckel's tract, and

3u 2'
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suggesting the possible former existence of a colic loop. The anterior mesenteric

vein runs nearly diametrically across the Meckelian mesentery, receiving the usual

tributaries from the loops of Meckel's tract, and, near the dorsal edge of the mesentery,

is joined by a posterior mesenteric vessel.

Fig. 34.

Intestinal Tract of Ursus malayanus.

Lettering as in fig. 32.

C.L. Colic loop.

Family Pkoctonid^. Bassaris astuta, Nasua vitiata, Procyon lotor, Cercoleptes

caudivolvulus (fig. 33, p. 495).

In this group there is not much difference from the characters shown by the intestinal

tract of the Mustelidae. The duodenal loop is generally rather better separated.

Meckel's tract is almost similar in character. There is no trace of a ctecum, and, as
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Fig. 35.

Intestinal Tract of Canis vitlpes.

S. Cut oud of duodenum near stomach.

It. Cut end of rectum near anus

C. Caecum.
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shown in fig. 32, p. 494, the hind-gut consists of a straight rectal portion with occa-

sionally a slight proximal looping. There is a peculiarity, however, which is not well

marked in the figure of Cercoleptes, but which is conspicuous in Hassans, Nasua, and

Procyon. Immediately distad of the terminal or recurrent straight portion of Meckel's

tract the calibre of the intestinal tract suddenly increases. The anterior mesenteric

vein is bent rather sharply on itself and receives very numerous, long, radiating

tributaries from the minor loops of Meckel's tract. It is joined by the usual posterior

mesenteric vein.

Family Uksidje. Ursus malayanus (fig. 34, p. 496).

The duodenum is represented by a fairly distinct loop. Meckel's tract consists of a

series of rather regular open loops arranged at the periphery of a nearly circular

expanse of mesentery, the whole tract being relatively rather long. There is no

caecum. The hind-gut consists of two portions, a slightly looped colic region (C.L. in

fig. 34) and a long, wide, and nearly straight rectal portion. The anterior mesenteric

vein curves round the Meckelian mesentery and receives a large colic branch, whilst it

is joined by the posterior mesenteric vein from the rectum.

Family Canid.e. Canis familiaris, Cants vulpes (fig. 35, p. 497).

I follow Max Weber (27) in placing the Canidse in the Arctoid division of the

Carnivora. In this family the duodenal loop is well distinct from the next portion of

the gut, this distinctness being better marked in puppies than in adults. Meckel's

tract is relatively shorter than in the other Arctoids, and is composed of rather short,

irregular, minor loops and a terminal, recurrent, straight portion at the circumference

of an elongated oval expanse of mesentery. The caecum is present and of moderate

size ; it is twisted in a cork-screw fashion, the twisting being less marked in young

puppies than in adults. The hind-gut is divided into a colic portion, usually better

marked than in fig. 35, which was drawn from a Fox, and a relatively long, nearly

straight, rectal portion. The anterior mesenteric vein is sharply bent on itself as in

the Procyonidse, and is joined by a posterior mesenteric vein which drains both the

colic loop and the rectum.

Division Hekpestoidea.

Family Hy^enim;. Hycena crocuta (fig. 36).

In the Hyasna there is a distinct duodenal portion. Meckel's tract is relatively very

long, and consists of a closely-set mass of contorted, irregular, minor loops and a long,

straight, recurrent portion, suspended at the circumference of an elongated oval expanse

of mesentery. There is a comparatively long, straight caecum. . The hind-gut is much
wider in calibre and consists of a distinct colic loop and a long wide rectum. The

anterior mesenteric vein is very large and is bent on itself and receives numerous

regularly placed affluents from the course of Meckel's tract. It is joined by a short

colic branch and a long posterior mesenteric vein from the rectum.
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Fig. 36.

Intestinal Tract of Hyaena eromla.

Lettering as in fig. 35.

C.L. Colic loop.
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Family Viverrid^e. Herpestes griseus (fig. 37), H. albicauda, H. ichneumon,

Surieata tetradactyla, Cynictis penicillata, Nandima binotata, Arctitis bin-

turong, Cryptoprocta ferox.

The general arrangement of the intestinal tract is similar throughout this family.

Fi g. 37.

Intestinal Tract of Herpestes griseus.

Lettering as in fia;. 35.

The duodenum is a distinct loop; in fig. 37 it had been straightened out before the

drawing was made. Meckel's tract is relatively short and consists of a small number
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of irregular scattered loops, by no means closely set together, and a straighter recurrent

portion suspended on an irregularly circular expanse of mesentery. The caecum varies

considerably, and shows evidence of being degenerate. In Herpestes griseus (fig. 37, C),

for instance, it tapers to a point and is slightly twisted. In H. albicauda it is short

and rather wide ; in II. ichneumon relatively longer and very slender. In Suricata it

is of moderate length and of even calibre. In Cynictis it is much as in Suricata. In

Nandinia it is absent. In Arctitis I found it present, but in a vestigial form, consisting

of a minute globular sac, joined to the gut by a hollow narrow stem, whilst, according

to Weber and Beddard, it is sometimes absent. In Cryptoprocta it is small and tapers

towards the extremity. The hind-gut is usually rather short and shows only traces,

which vary in the different genera, of differentiation into colic and rectal portions. The

anterior mesenteric vein curves round the Meckelian mesentery, receiving irregularly

placed tributaries from the wall of the gut; it is joined by a posterior mesenteric vein

from the whole of the hind-gut.

Family Felidjs. Felis caracal (fig. 38, p. 502), Felis serval.

In the Felidae the duodenal loop (the figure of the Caracal was drawn after the

duodenum had been partly dissected out) is distinct. Meckel's tract is relatively

short and is composed of a few very irregular well-separated minor loops, and a

straight recurrent portion suspended at the periphery of a nearly circular expanse

of mesentery. The caecum is present, but is obviously degenerate. It is always

short, and in the Caracal is slightly curved ; in the Serval it is still shorter and is

bluntly rounded. The hind-gut is relatively very short indeed, and shows practically

no trace of differentiation into colic and rectal regions. The anterior mesenteric vein

curves round the Meckelian mesentery, receiving irregularly placed tributaries, and is

joined by a posterior mesenteric vein from the hind-gut.

The general features of the Carnivora, as a whole, are the great preponderance of the

fore-gut over the hind-gut, and the reduction of the latter region and of the caecum.

The Finnipedia are clearly marked off by changes, probably adaptive, in the Meckelian

tract. Between the Arctoid and Herpestoid divisions it is difficult to discriminate so

far as the characters of the intestines are concerned. The caecum, which is obviously

degenerating in the whole group, cannot be taken as a useful character from this point

of view. It is absent, it is true, in all the Arctoids except the Canidae, but in the

latter it is larger than in any other Carnivora, whilst in some of the Herpestoids it is

always absent (Nandinia) or occasionally absent and always small in Arctitis. In the

Arctoids, as a whole, it may be said that Meckel's tract is relatively longer and more

complicated, but, on the other hand, in Hyama it is conspicuously long. The hind-gut,

which appears to be in process of reduction in the group, is without doubt shorter and

less differentiated in the Herpestoids than in the Arctoids.
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Fiat. 38.

Intestinal Tract of Felis caracal.

Lettering as in %. 35.



INTESTINAL TRACT OF MAMMALS. 503

Order PROSIMI.E.

Sub-Order TAJRSILDiE.

Family Taesiinje.

I have had no opportunity of examining Tardus. Burmeister (3), however, in his

well-known monograph, has described and figured the intestinal tract. There appears

to be no distinct duodenal tract. Meckel's tract is relatively long, and is disposed in

irregular loops at the circumference of an oval expanse of mesentery. There is a

capacious, spirally twisted caecum. The hind-gut is extremely small, but much larger

in calibre than the fore-gut ; there is a slight trace of a colic loop and a very short,

straight rectum.

Sub-Order LEMURID^.

Family Lemukiisle. Lemur mongoz var. nigrifrons (fig. 39, p. 504), L. rufifrons,

Chirogaleus cocquereli (fig. 40, p. 505).

In these Lemurs there is no very distinct duodenal loop. Meckel's tract varies in

length and in the complexity and number of its minor loops. In Lemur mongoz

var. nigrifrons (fig. 39) these are present on the proximal half of the nearly circular

expanse of mesentery, absent on the distal half; in L. rufifrons, there are rather more

minor loops, and in Chirogaleus (fig. 40) the minor loops occur all round the expanse

of mesentery. The caecum is always present and is capacious ; in the species of Lemur

that I have examined the caecum is extremely long ; in Chirogaleus it is relatively

much shorter. The hind-gut shows two distinct regions. There is a colic loop, which

is long and narrow in Lemur, but relatively much shorter in Chirogaleus, and a rectal

portion nearly straight, which varies in length. The anterior mesenteric vein receives

a number of rather irregularly placed tributaries from Meckel's tract, and a large

csecal vein, and is joined by a posterior mesenteric vein that drains both the colic loop

and the rectum.

Family Indrisin^e.

I have had no opportunity of examining any members of this family. Flower (5),

however, lias published an account of the intestinal tract of Lndris brevicaudatus. He
describes the whole intestinal tract as being of extraordinary length, comparable in

relation to the size of the animal with that of grass-eatino; Rodents. No special

description of the duodenum and Meckel's tract is given, but these would appear to

differ little except in length from the corresponding structures in true Lemurs. The

caecum is enormously long and of great capacity. The hind-gut is differentiated into a

very long irregularly looped colic region and a rectal region. No aceouut is given

of the mesenteric veins.

3x2
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Fig. 39.

Intestinal Tract of Lemur mongoz var. nigrifrons.

S. Cut end of duodenum near stomach.

E. Cut end of rectum near anus.

C. Cajcum.

C.L. Colic loop.
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Family Chiromtin^:.

T have had no opportunity of examining the Aye-Aye, but the monographs of

Owen (18) and of Peters (21) give a considerable amount of information as to the

structure of the intestinal tract. There is a distinct duodenum ; Meckel's tract is long

Fig. 40.

Intestinal Tract of Ghirogaleus cocquereli.

Lettering as in fig. 39.

and convoluted ; the caecum is of fair size, but is in course of degeneration, and in its

terminal three-quarters is much reduced in calibre. The hind-gut is very long and is

differentiated into a long, narrow, colic loop and a rectal portion. No clear information

is given as to the mesenteric veins.
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Fig. 41.

Intestinal Tract of Ocdarjo garnetti.

Lettering as in fig. 39.
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Family Galagim;. Galago gametti (tig. 41).

In Galago there is no distinct duodenal loop. Meckel's tract is relatively short and

is suspended in a series of minor loops at the circumference of the usual elongated

expanse of mesentery. The caecum is long and capacious. The hind-gut is extremely

long and capacious, and is divided into a well-marked compound colic loop, which, in

Fisr. 42.

Intestinal Tract of Perodicticus potto.

S. Cut end of duodenum near .sl"mach.

It. Cut end of rectum near anus.

C. Caecum.

C.L. 1 & 2. Colic loops.
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the normal position, lies folded against the Meckelian mesentery, and a long and wide

rectal portion. The anterior mesenteric vein is nearly straight and is joined by a large

colic vein and a separate tributary from the colic loop. The large posterior mesenteric

vein, which drains the rectum, unites with the anterior mesenteric near the dorsal edge

of the mesentery.

Family Lorisin^e. Perodicticus votto (fig. 42, p. 507).

In the Potto there is no distinct duodenal loop. Meckel's tract is relatively short

and consists of a series of irregular loops occupying only about the anterior two-thirds

of the circumference of an oval expanse of mesentery. The caecum is long and

capacious. The hind-gut is extremely long, and consists of a colic region composed of

one or two short kinks and two very large loops, which, in the undisturbed condition,

are folded together and applied to the Meckelian mesentery, and a straight rectal

portion. The anterior mesenteric vein is nearly straight and receives a ceecal factor

and two large factors from the colic loops. It is joined by the posterior mesenteric

vein from the rectum.

The gut-pattern of the Prosimise is fairly definite in character. The duodenum is

seldom well distinct from Meckel's tract ; the latter varies in length, probably in

relation to the diet. The caecum is always present and usually very capacious. The

hind-gut (except in Tarsius, where it is obviously reduced and still shows signs of

former differentiation) is relatively extremely long, sometimes being as long as, or

longer than, the fore-gut. It is, moreover, of greater calibre. It shows a well-marked

colic region, which may be a long narrow loop or a complex set of folds, and a distinct

rectum.

Order SIMm

Sub-Order PLATYRRHINA.

Family Hapalid^e. Hapale penicillata, Midas rufimanus.

In the Hapalidae the whole intestinal tract is relatively short, although Weber's

(27) statement that it is only a quarter the length of the body is certainly an under-

estimate. The duodenal loop is not well separated. Meckel's tract consists of a

series of regular loops and a terminal straight portion arranged round the periphery

of a nearly circular expanse of mesentery. The caecum is long and very capacious.

The hind-gut is relatively long and capacious ; it consists of a wide colic loop which

passes insensibly into a straight rectal portion. The anterior mesenteric vein stretches

diametrically across the Meckelian mesentery, receives a large colic vein, and is joined

by a posterior mesenteric vein which drains both the rectum and colon.
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Family Cebid^e.

Sub-Family Nyctipithecinae. Callithrix cuprea (fig. 49, I, p. 521).

There is no distinct duodenal loop. Meckel's tract is relatively not very long and

is composed of a simple series of loops at the periphery of an elongated expanse of

mesentery, the distal portion of which also acts as a mesocolon. The caecum is large

and capacious and of even calibre throughout. The hind-gut is very long and is

differentiated into a colic loop composed of a number of minor loops, a sigmoid

flexure, and a short straight rectum.

The anterior mesenteric vein runs diametrically across the Meckelian mesentery,

receives a large colic vein, and is joined by the posterior mesenteric vein which drains

both rectum and colon.

Sub-Family Pithecin^;.

I have examined no examples of this sub-family. The description given by Owen (19)

shows that the pattern of the gut is similar to that found in the Nyctipithecinae, with the

difference that Meckel's tract is relatively longer and the hind-gut relatively shorter.

The caecum is long and capacious.

Sub-Family Mycetinju. Mycetes beelzebul (fig. 48, II, p. 520), M. seniculus.

There is no distinct duodenal loop. Meckel's tract is relatively short and composed

of a small number of simple minor loops. It is suspended along two-thirds of the

circumference of an oval expanse of mesentery, the distal one-third acting as a

mesocolon. The caecum is very short but extremely capacious, forming a bluntly

rounded cone, the base of which is nearly as wide as the height. The hind-gut

consists of a much distended proximal portion continuous with the caecum, a short

colic loop, and a relatively long rectum. There is no distinct sigmoid flexure and the

hind-gut as a whole is relatively shorter than in the Nyctipithecinae. The arrangement

of the mesenteric veins is much as in the last-named sub-family.

Sub-Family Cebin^e. Ateles variegatus (fig. 43, p. 510), Cebus fatuellus,

Ouacaria rubicunda.

In Ateles the duodenal loop (fig. 43) is rather wider in calibre than the succeeding

intestinal region, and the duodenum is more distinct than in most of the Platyrrhine

Monkeys. Meckel's tract is relatively rather long and is arranged in a series of closely-

set irregular loops at the periphery of an oval outgrowth of mesentery, the distal part

of which, as in many other Platyrrhines, acts as a mesocolon. The distal extremity of

Meckel's tract passes into the junction of the caecum and colon at an acute angle, and

in such a fashion as to suggest the vestigial presence of a second caecum. The caecum

is relatively short and forms a pointed elongated cone, which, in the fresh condition,

is slightly coiled. The hind-gut displays first an expanded region continuous with the
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caecum ; next, a rather short colic loop which passes insensibly into a long rectum.

The anterior mesenteric vein curves round the contour of Meckel's tract, receiving

Fig. 43.

Intestinal Tract of Ateles variegatus.

S. Cut end of duodenum near stomach.

R. Cut end of rectum near anus.

C. Csecum.

C2. Vestigial csecum.

C.L. Colie loop.

irregular tributaries as well as a large csecal and a branched colic vein. The posterior

mesenteric vein drains both the colic loop and the rectum.

In Cebus fatuellus (fig. 49, II, p. 521) the general pattern of the intestinal tract is
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similar to that in Ateles ; but the duodenal loop is less distinct, the caecum is relatively

a little larger and does not taper, whilst there is no external indication of a second

caecum. The hind-gut is practically identical with that of Ateles in its arrangement.

In Ouacaria ruMcwida there is no distinct duodenal loop. Meckel's tract is

relatively much longer and is composed of irregular loops very closely set together.

The single caecum is capacious, tapers to a point, and is slightly spirally twisted.

The hind-gut, which is relatively short, consists of a well-defined colic loop passing

insensibly into a straight rectal portion. The arrangements of the mesenteric veins

are much as in Ateles.

Sub-Order CATARRHINA.
Family Cercopithecidje.

Sub-Family CERCOPiTHECiNiE. Gercopithecus niger, 0. stairsi, C. werneri

(fig. 44, p. 512), Macacus arctoides, M. rhesus (fig. 49, III, p. 521).

In these Monkeys the duodenal loop is seldom distinct. Meckel's tract consists of

a number of simple minor loops and a terminal unconvoluted portion suspended at the

periphery of a nearly circular expanse of mesentery, the terminal portion of which,

however, acts also as a mesocolon. Meckel's tract as a whole is relatively rather short,

but is relatively longer in most Cercopithecinae, and especially in the Hacaci, than

is represented in fig. 44. The caecum, which is always present, varies considerably.

The condition shown in fig. 44, where the caecum is rather large, capacious, and

slightly curved, I have found in other species of Cercopithecus, but it is usually

relatively shorter and wider. The hind-gut is always long and extremely capacious.

It displays first a portion continuous with the caecum ; then a very large colic loop

always thrown into a number of wide minor loops, the last of which may be regarded

as a sigmoid flexure and which passes into the relatively short, straight rectum.

The anterior mesenteric vein curves round the Meckelian mesentery and receives

irregular branches from the minor loops, a large coscal vein, and one or more vessels

from the proximal portion of the hind-gut. The posterior mesenteric vein forms a

complex branching system which drains both colon and rectum.

Sub-Family SEMNOPmiEciNiE. Nasalis larvattis.

In this sub-family the duodenum appears not to be separate. Meckel's tract is

relatively very much longer than in the Cercopithecinae, its minor loops being more

numerous, closer set, and longer, but the general pattern formed is similar. The

caecum is relatively smaller and is conical, but shows no trace of vermiform appendix.

The hind-gut, except that in proportion to the fore-gut it is shorter, is similar

in its differentiation. The mesenteric veins repent the arrangement found in the

( lercopithecinae.

9 v >)
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Family Hylobatid^e.

I have not myself had an opportunity of examining the intestinal tract of a Gibbon,

but, from the published accounts of several authors, it is clear that the pattern does

not differ in any important respect from that of the Anthropomorphse. The duodenum

is not distinct as a separate loop. Meckel's tract is relatively long and forms a series

Fig. 44.

Intestinal Tract of Cercopithecus wernevi.

Lettering as in fig. 43.

of closely aggregated minor loops with a terminal unconvoluted portion arranged

round three-quarters of the periphery of a nearly circular expanse of mesentery, the

proximal portion of the colon occupying the terminal quarter. The csecum is short.

nearly globular, and terminates in a very long twisted vermiform appendix. The

hind-gut is also long, but is said to vary considerably in the different species.
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It is differentiated into a proximal portion continuous with the caecum, and forming

the ascending colon of human anatomy, and a very large and capacious colic loop

which forms a series of minor loops, the most distal of which may be identified with

the sigmoid flexure of human anatomy. Finally, there is a short rectum.

Family Anthropomorphic. Gorilla savagei (fig. 45, p. 514), Anthropopithecus niger,

Simia satyrus.

In the Gorilla (fig. 45) there is no single loop to represent a separate duodenum.

Meckel's tract is relatively very long and consists of a large number of irregular minor

loops very closely set together and forming a compact mass arranged round three-

quarters of the circumference of a circular outgrowth of mesentery, the last quarter

being occupied by the ascending colon. The caecum is short, forming an elongated

oval globe with a very long twisted vermiform appendix. The hind-gut is capacious

and its calibre is much larger than that of the fore-gut. It is differentiated into

three regions—a proximal portion continuous with the caecum ; a very large loop

displaving three rather irregular wide loops, the most distal of which may be regarded

as the equivalent of the sigmoid flexure ; and a relatively short, straight rectum.

The extensive attachment of the mesocolon to the great omentum has produced

complexities in the veins. The anterior mesenteric vein is enormous and curves

round the Meckelian mesentery, its distal end forming a loop with a factor of the

right colic vein ; it receives irregular branching tributaries from the minor loops of

Meckel's tract. A very large tributary of the anterior mesenteric corresponds to the

right colic vein of human anatomy and drains by various branches the distal part of

Meckel's tract, the caecum, and a considerable portion of the colon. The posterior

mesenteric vein forms a branching system draining the rectum proper and the

remainder of the colic region of the hind-gut.

In the Chimpanzee the arrangement of Meckel's tract is similar to that in the

Gorilla. The caecum is relatively larger and more capacious, whilst the long vermi-

form appendix is less twisted. The hind-gut has the same general size, capacity, and

relations, but is less divided into definite minor loops. The general arrangement of

the mesenteric veins is similar.

In the Orang there is no distinct duodenum. The minor loops of Meckel's tract

are arranged in a proximal and distal set, the expanse of mesentery on which they

are suspended being deeply divided between these two regions. The caecum and

vermiform appendix differ very little from those of the Gorilla, and Chimpanzee.

The hind-gut shows three distinct regions. There is a very wide portion forming one

large loop corresponding to the ascending, transverse, and descending colons of human

anatomy; then a very large region which may be regarded as the sigmoid flexure and

is composed of a number of minor loops, and finally a short straight rectum. I find

that I have not detailed notes on the mesenteric veins.
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Fig. 45.

Intestinal Tract of Gorilla savagei.

S. Cut end of duodenum near stomach.

E.. Cut end of rectum near anus.

C. Caecum.

X, X. Cut ends of posterior mesenteric vein.

Xs, X2. Cut ends of colic vein.

Xs, Xs. Cut ends of posterior colic vein.
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As a group, the Simiae display a quite definite pattern of the intestinal tract.

The duodenum and Meckel's tract together form a series of loops which differ from

group to group in their relative complexity, arranged round about three-quarters of

the circular outgrowth of mesentery. The caecum is always present and appears to

have been originally capacious and of nearly equal calibre throughout its length ; but

it is in process of shortening throughout the group, being, as a rule, shorter in the

Old World Monkeys than in the New World Monkeys and the Anthropoid Apes

(if in the latter case the vermiform appendix be reckoned with the caecum). The

state of the case may be put in another way. The originally long capacious caecum

of the Simiae is retained by the greater number of the Platyrrhine Apes ; in the

Catarrhine Apes, except the Hylobatidae and the Anthropomorphae, it tends to become

shorter without the formation of a vermiform appendix. In the two last-named groups

its proximal portion has remained capacious, but the greater part of its original length

has been transformed without shortening into the thick-walled vermiform appendix.

Family HominiDjE.

Human anatomy is so well known that it is unnecessary to do more than refer to

the essential similarity between the pattern of the human intestinal tract and that of

the Anthropomorphae. Probably primitive man was of omnivorous, with a tendency

to carnivorous, diet, but the result has not yet been any marked adaptive change in the

character of the gut as compared with that of the Anthropoid Apes, although in

the latter the diet is omnivorous with the strongest leaning towards the vegetable side.

Homology of the Mammaliax CLecum.

Notwithstanding the existence of a voluminous literature on the caecum, 1 cannot find

that any attempt has been made to institute a comprehensive comparison of the caeca

in Mammals and Birds or to decide as to whether or no these structures are to be

regarded as homologous. 1 have no doubt myself but that the structures in the two

groups are homologous, and that any anatomist Avho had the opportunity of studying

them in a large series of Birds and of Mammals would come to the same conclusion.

The anatomical evidence for the conclusion may be examined conveniently under

three heads—the position of the caeca in the course of the intestinal tract, the occasional

occurrence of paired caeca in Mammals, and the relations of the adjacent extremities of

the ileum, caecum, and colon in many Mammals.

Position of the Caeca.

In the vasl majority of birds the hind-gut is relatively very short, and the paired

caeca, accordingly, lie relatively close to the cloaca. In a Fowl and Pheasant, for

instance, where the length of the intestinal tract from the stomach to the cloaca may
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be taken as about sixty inches, the caeca open into the gut between three and .four

inches from the cloaca. In the human being, where the length of the whole tract from

the stomach to the anus may be taken as being about twenty-six feet, the caecum is

placed at a distance of about live to six feet from the anus, whilst in many Mammals,

as, for instance, a Rabbit or Sheep, the caecum lies very much nearer the middle of the

length of the gut. In a study of the intestinal tract of Birds (15) I was able to show

that in some Birds, e. g. the Struthious Birds, the hind-gut was relatively very much

longer than in the majority of Birds, with the result that the caecum in such forms lies

much more nearly in the common mammalian position—in the Ostrich, for instance,

almost midway in the course of the gut. It may be that in the Ostrich the hind-gut has

increased in length in the history of the transformation of a flying bird into a large

terrestrial form, but, on the other hand, it is equally clear that in the marjority of birds,

and especially in the Passeres, there has been a phylogenetic shortening of the hind-gut

with a consequent approximation of the caeca to the cloaca. On the other hand, if one

looks through the figures 1 to 45 which illustrate this memoir, it will be seen that whilst

in the majority of the mammalian types the caecum is nearer the posterior end of the

intestinal tract than in the case of the majority of Birds, the relative position varies,

and in many forms, especially Carnivora, it approaches the avian position. The morpho-

logical position, in fact, varies very little ; the apparent position varies in proportion to

the extent to which the hind-gut has departed from its primitive straight condition to

be differentiated into a more or less complex series of loops. In the vast majority of

Birds the hind-gut has apparently become shorter instead of lengthening ; in a very

considerable proportion of Mammals it has been lengthened.

Occurrence of Paired Cceca.

In the vast majority of Birds the caeca form a pair of ventro-lateral outgrowths from

the wall of the gut. In certain cases, however, e. g. the Ardeidae normally, in Columbidae,

Vulturidae, and Plotus as individual variations, one of the pair may be completely absent.

In Mammals, on the other hand, the normal state of affairs is that one caecum only is

developed. The exceptions are, however, more numerous than is generally supposed.

N Amongst the Edentata the existence of a pair of symmetrical caeca is well known. I

have found them myself in Tatusia keppleri (fig. 12, p. 458), Dasypus villosus (fig. 13,

p. 459), Dasypus minutus, and Xenurus imicinctus. Rapp (23) has recorded their presence

in Myrmecophaga didactyla and Dasypus sexcinctus, comparing them with the similar

organs in Birds. Meckel (14), Owen (19), and Flower (5) have stated that they exist

in Oyclothurus didactylus, whilst Flower has figured them in the last-named genus and

in Dasypus sexcinctus. As I have already described and figured (fig. 14, p. 461), a

symmetrical pair is present in Hyrax, in the paired caeca being obviously comparable

with the normal caecum of Mammals in position. Finally, paired caeca occur in Manatus

(fig. 15, p. 464).
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Much less attention has been given to the equally interesting fact that there not

infrequently occurs a paired condition of the caeca in which the usually suppressed

member of the original pair is vestigial. Meckel (14) states that this occurs in some

Marsupials. I have found it in several species of Macropus (fig. 8, p. 452) and in Petaurus

sciureus (fig. 47, II, p. 518). I have already discussed its occurrence in the Wombat
{supra, p. 449). Amongst the Edentates I found it in Bradypus infmeatus (fig. 10, p. 456).

In the Common Hare (Lepus timidus) (fig. 46, I) the distal end of Meckel's tract is

Fig. 46.

Caeca of Lepus timidus (I) and Ocliolona pusilhi (II).

C. Cut end of normal caecum.

II. Cut end of colon.

C2. Vestigial caecum.

S.I. Cut end of small intestine.

inserted between the ordinary very large caecum and a vestigial globular, secorjd caecum.

A similar, but not so strongly marked, condition occurs in the Beaver [Castor fiber) ar.d
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in the Capybara. A condition closely similar, but in which the facts of the case are more

striking, occurs in Ochotona (fig. 4G, II, p. 517), where the accessory caecum is a long

papilliform hollow process. Since observing this in a specimen of Ochotona rufesoens

that died in the Zoological Gardens, I find that it was described and figured by Pallas

(20) in the case of three species of what is now known as Ochotona. It is to be noticed,

however, that in one of the three figures (Lagomys ogotona) a third unpaired caecal diver-

ticulum is figured. The presence of the latter may, if confirmed as a normal occurrence,

throw some doubt on my interpretation of the second caecum in Ochotona as the

Fig. 47.

Ileo-CiTCal regions in Dasypus minutus (I), Petaurus sciureus (II), aud Gazdla mariea (III).

S.I. Cut end of small intestine.

H. Cut end of colon.

C. Normal efecum.

Ca. Second ca?curu, symmetrical in I, vestigial in II, reduced to a mass of lymphoid tissue.in III.

W. Edge of " window " cut into wall of gut.

LA. Tree tubular aperture of ileum to colon.

IS. Dotted lines show position of flaps of ilco-cg»cal valve.

vestigial representative of the second member of a primitive pair. In several Antelope?,

e. g. Gazella mariea, (fig. 47, III), the vestigial presence of a second caecum is strongly

suggested by the configuration of the junction of the ileum and colon and by the

presence of a mass of lymphoid tissue (at C2 in fig. 47, III) at the point where the second

member of a pair would lie.

Comparison of the three drawings in fig. 47 will, I think, lead any anatomist to the
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conclusion that the same structures are involved in each case. The drawing labelled

with the Eoman numeral I represents the junction of the ileum, colon, and symmetri-

cally paired caeca in Dasypus minutus. A "window" was cut in the wall of the gut

to show the relation of the posterior end of the ileum with its projecting, tubular

orifice placed between the orifices of the caeca. The apparent discontinuity between

the ileum and the colon is seen to be a simple consequence of the outgrowth of the

paired caeca. The drawing labelled II in the same figure (47), which represents the

condition in Petaurus sciurevs, is obviously identical morphologically with the condition

in Dasypus, with the difference that the caecum marked C2 is much reduced. In the

Gazelle (fig. 47, III) the condition is again obviously repeated, but one caecum is still

further reduced, whilst the aperture of the ileum instead of being projecting and tubular

is a slit between two valvular flaps, the position of which is represented by dotted

lines.

Relation between the Ileum, Ccecum, and Colon.

The very peculiar valvular arrangements that occur where the ileum, caecum, and colon

meet have been described and studied in a number of cases, but, so far as I am aware,

the attention of observers has been directed chiefly to the functional peculiarities of this

region. The structures are generally adapted to a greater or less extent to allow

free exit of the contents of the ileum into the lower bowel and free communication

between ihe caecum anel colon without regurgitation of the contents of the latter organs

into the ileum. A further adaptive series of modifications varies with the degree to

which the caecum is modified as a glandular rather than an absorbing or digesting organ.

Behind the adaptive modifications, however, lies the question of the morphological

material from which these modifications have been produced. The latter vary very much

from genus to genus, sometimes from species to species, but throughout the series there

is the common feature that they are easy to understand if it be supposed that originally

the ileum opened into the colon between symmetrically placed caeca, and difficult to

understand if the traditional view be accepted that the mammalian caecum is an unpaired

structure. In fig. 48, p. 520, the condition is represented as it occurs in two animals

very far removed in the mammalian series, fig. 48 I being drawn from Babirussa and

fig. 48 II from Mycetes beelzebul. In both cases the colon, cut across at II, widens

considerably before it joins the dilated conical caecum C. Windows have been cut in

the wall of the gut to show the relation of the tubular free edge of the ileum, which

projects into the expanded end of the colon precisely as if a hole had been cut in the

wall of the latter and the tubular end of the ileum pushed through into the cavity.

Just anterior to this in each case is the aperture of the caecum with a raised oval lip.

If it be supposed that in the region of the colon vertically under the letters LA.

in the drawings there was formerly a second caecum, the anatomical relations at once

become simple.

o /j .j
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In fif. 49 the same region is represented as it occurs in three Monkeys, fig. 49 I

being a Callithrix, II being a Cehus, and III a species of Macacus. In these the only

dissection that was made was the cutting of windows in the wall of the gut. The

Pig. 48.

Ileo-CEecal regions in Babirtissa babirussa (I) and MyceUs beelzebul (II).

C. Caecum.

S.I. Cut edge of small intestine.

H. Cut edge of colon.

I.A. Free tubular aperture of small intestine to colon.

C.A. Aperture of caecum to colon.

C. Caecum.

W. " Window " cut ia wall of gut.

aperture of the ileum in each case is a tubular projection ; in Callithrix the

aperture into the caecum is also narrow and tubular, in the others it is in wide
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communication with the colon. Here, again, it is obvious that the condition is easy to

understand if it be supposed that in the ancestral form the ileum opened into the colon
between a pair of symmetrically placed caeca.

The diagrammatic outlines in fig. 50, p. 522, show what appear to be the obvious

interpretation of the Mammalian caecum. In the upper figure the primitive paired

condition is shown ; in the lower figure the only modification is the suppression of

one member of the pair.

Eig. 49.

lleo-cceeal regions in Gallithrix cuprea (I), Cebus fataellus (II), and Macacus rhesus (III).

C in I. Cut end of cajcum.

C.A. Projecting tubular aperture of caecum to colon.

Other letters as in fig. 48.

I conclude, then, that the caeca in Birds and Mammals are homologous. Primitively

they are paired outgrowths of the hind-gut situated near the point where the primitive

straight rectum joins what is known as the pendent loop. In Birds they appear in

the adult and in the embryo, nearly at the point where the pendent loop joins the

straight rectal portion, this position being due to a phylogenetic shortening or failure

of expansion of the hind-gut. In Mammals they lie some way on the posterior limb of

the dorsal pendent loop, and this position is due to an expansion of the hind-out. In

Birds, typically, both caeca develop symmetrically, but there are cases where only one

develops. In Mammals, typically, one caecum degenerates, but there are cases where

both are developed symmetrically, and very numerous cases where one remains in a

more or less vestigial condition. The irregularity of the distribution of symmetrically



522 DR. P. CHALMERS MITCHELL ON THE

paired caeca, and of vestigial remains of a second caecum, through the Orders and Sub-

Orders of Mammals, is in harmony with the view that all Mammals are descended from

creatures with paired cseca, and that for some unknown reason there has been a

tendency throughout the group for one of the members of the pair to degenerate.

Form and Function of the Cecum.

In analysing the facts known as to the condition of the cseca in Birds, I have been

able to show (15) that there is no definite invariable connection between the nature of

the food and the degree of development of the caeca. Whilst, on the whole, it may be

Pig. 50.

Diagrams of Mammalian Ileo-cteoal Region.

I. Primitive stage with, paired cajca.

II. Stage in which one ctecum has been lost.

C, Cs. CaBca.

S.I. Cut end of small intestine.

LA. Pree tubular aperture of small intestine to colon.

H. Cut end of colou.

said that in herbivorous forms the caeca are generally large, and generally small in

insectivorous, frugivorous, carnivorous, and piscivorous forms, there are many exceptions

and difficulties in the way of accepting such a generalisation. Thus the Owls and the

Falconidae have a diet that is closely similar, and, none the less, the Owls have a pair

of very long caeca, whilst in the Falconidee these organs are very much reduced and

apparently functionless. The insectivorous and omnivorous Rollers, Motmots, and

Bee-eaters have a pair of large caeca, whilst in Passerine Birds of similar habit the

caeca are vestigial glandular nipples. It is impossible to doubt that family-history

dominates function in this matter. Certain families tend to retain the caeca ; others
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to lose the caeca, and direct adaptation to diet appears only to accelerate or to retard

these inherited tendencies. So also in Mammals, no more than a general relation

between diet and eaecal development can be shown to exist. First, there is no

relationship between diet and the complete or partial presence of a pair of caeca. The

occurrence of such a pair appears to be rather an " accident " of inheritance than in any

relation to function, an accident more common in less specialised forms.

The large size of a single caecum, in Mammals, is rather more definitely correlated

with a herbivorous as opposed to a frugivorous, carnivorous, piscivorous, or omnivorous

diet than is the case with Birds. Thus it is small in the Monotremes ; large in all the

Marsupials except the Carnivorous Dasyuridae. In the Ungulates the caecum varies in

size considerably, and Maurice Schiff (24) endeavoured to establish the existence of a

correlation between the complexity of the stomach and the size of the caecum. In the

Ruminant Ungulates, for instance, where the stomach is large, the caecum is relatively-

small ; in the Horse and Tapir, where the stomach is simple, the caecum is relatively

large; in the Pigs, which have a simple stomach, the caecum is again capacious; whilst

in the Hippopotamus, where the stomach is complex, the caecum is absent. I find it

difficult, however, to follow this comparison far. Many of the Antelopes and Gazelles

have relatively large caeca, although in them the stomach is complex. The Rhinoceros,

which has a simple stomach, has a caecum not relatively very large. The Tragulidae,

with a complex stomach, have a capacious caecum. In the llodents, the diet ranges from

being herbivorous to practically omnivorous, and the caecum is always relatively large
;

1 find it impossible, however, to see any correlation between the comparative size and

the extent to which the diet is strictly herbivorous. Outside the limits I have mentioned

the correlation between size of the caecum and diet breaks down completely. There

is no distinction between the plant-eating and insect-eating Edentates in this matter.

The Sirenia arc all strictly herbivorous, but amongst them Ehytina alone seems to have

possessed a really capacious caecum. In the small Carnivora, many of which are

practically vegetable-feeders, there is no relation between the diet and the caecum.

Amongst the Primates, the caecum is always large in Lemurs, whether these be

omnivorous, frugivorous, or insectivorous; and in the Monkeys and Apes there is

always a caecum, varying from group to group in capacity and without direct relation

to the nature of the food.

Where the caecum is normally small, there is no direct relation between diet and

complete absence. It is absent in the piscivorous Dolphins, present in the equally

piscivorous Seals. So far as I can find out, tho^c Insectivora and Chiroptera in which

the caecum is present do not differ, so far as diet is concerned, from the members of these

Orders in which the caecum is normally absent.

In the case of reduced caeca, it is necessary to remember, as Birmingham (2) lias

suggested, that the formation of a vermiform appendix may be not degeneration, but

the elaboration of a new highly glandular organ. An elaborate comparative study of
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the functions of the different parts of the intestinal tract is still necessary before the

extent to which adaptation has modified the caecum can be properly estimated, but, so far

as I can judge from the anatomical data assembled here, it seems a reasonable inference

that ancestral history is at least as important as adaptation to present function.
i

Secondary Relations between the Proximal and Distal Portions

of the Intestinal Tract.

In my memoir on the intestinal tract in Birds, I called attention to a peculiar

relation between the proximal and distal portions of the gut. In the natural condition

the duodenum, which in Birds is almost invariably a separate, distinct loop, lies ventrally

to the rest of the gut. Cuvier called attention to the close interconnection between

the duodenum and a distal loop of the gut, terming the latter loop the colon. The

term is confusing, because the Mammalian colon is a region distad of the caecum or

caeca, whereas in Birds the portion of the gut which comes into intimate relation with

the duodenum is proximad of the caeca, and is indeed the most distal part of Meckel's

tract. In Birds, Meckel's tract displays a strong tendency to be divided into distinct

minor loops, and it is the most distally placed of these loops that enters into relations

with the duodenum, and to which I therefore gave the name " Supra-duodenal Loop."

In the more primitive types of Birds this interconnection is but little marked and has

but little importance. In the higher members of each Avian series, however, there is

a tendency for the interconnection to be very highly developed. In the Passeres, for

instance, the supra-duodenal loop is very accurately moulded on the duodenum, these

two regions of the gut lying in close application, with a partial fusion of their

mesenteries, and with a complex interchange of blood-vessels and nerves. The

possibility of this interconnection having been formed is due to the mode of growth of

the gut, the greater part of the length in the adult being formed from only a very

narrow portion of the primitive straight antero-posterior tube, so that loops which may

be separated by a long stretch of gut in the adult may come into close contact as they

hang suspended from a very narrow attachment to the dorsal wall of the cavity. But

although the possibility of developing such interconnections exists for many regions

of the fore-gut in Birds, the interconnection has been developed so constantly and

progressively between the duodenum and the supra-duodenal loop, and so slightly and

so rarely in any other region, that there is a strong suggestion of some functional

adaptation. In Mammals, as in Birds, the greater part of the length of the gut has

similarly arisen as the outgrowth of only a very small part of the primitive straight gut,

and there is thus a similar opportunity for the establishment of interconnections being

formed between the closely bunched loops. In Mammals, as in Birds, the actual

interconnection is limited to a definite region. The region, however, is different in

the two cases. In Mammals the duodenum is very seldom a definite loop ; Meckel's
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tract, moreover, is never arranged in a series of definite loops, the number, position,

and shape of which are of systematic importance, as is the case in Birds. Thirdly, a

narrow portion of the originally nearly straight hind-gut, distad of the caeca, a region

which in Birds practically invariably remains primitively short, may grow out to fqrm

long colic loops. The interconnection that takes place in Mammals is between one of

these colic loops, a portion of the hind-gut distad of the caeca, and a portion of

Meckel's tract not limited to the duodenum. Moreover, the interconnection is

different in its nature in the two groups. In Birds the supra-duodenal loop is applied

directly, and with an accuracy that becomes more perfect in the higher members of

each series, actually to the fore-gut itself, as it forms the duodenal loop. In Mammals

the colic loop is applied to the mesentery that suspends Meckel's tract along the bases

of the minor loops of that tract, so that the colic loop is applied to an area of Meckel's

tract very much shorter than itself, following the sweep of the mesentery, but not

imitating the actual loopings of the small intestines. However, the interconnections

of the mesentery and of the blood-vessels may be elaborated in Mammals as in Birds.

Thus, out of materials that are not homologous, a very remarkable and apparently

adaptive relation has been produced in the two groups.

I may now give a systematic summary of the extent to which this interconnection

of the gut occurs.

Monotremata. Slight, and with the duodenal region in Ornithorhynchus
;
practically absent

in Echidna.

Marsupialia. Practically absent throughout.

Tubulidentata. No information.

Pholidota. Absent.

Xenarthra. Absent.

Hyracoidea. Absent.

Sirenia. Absent.

Proboscidea. Absent.

Cetacea. Absent.

Artiodactyla.

Non-Rominantia. Absent.

Traguloidea. A large colic loop, distad of the spiral coil, is folded against the mesentery of

Meeker's tract, but the connection is not so intimate as in the Pecora.

Tylopoda. A colic loop of moderate length folded over against the Meckelian mesentery,

but the interconnection not so definite as in the Traguloidea, and not nearly so definite

as in the Pecora.

Pecora. In all these the interconnection is extremely definite, being much more elaborate

than in any other Mammalian group. The very large colic loop is folded so closely

against the Meckelian mesentery, following the latter along the curved line of origin of

the minor loops of Meckel's tract, and the mesenterial fusion and interconnection of

blood-vessels is so complete, that an elaborate dissection is required to separate the

two regions of the gut. Anyone who observes this in a number of Pecora must be
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impressed by the probability of there being some physiological explanation of this

elaborate arrangement.

Rodentia. In this group two sets of interconnections exist. The colic region is divided in

most cases into two loops. Of these, that nearer to the caecum is involved in the

spiral twisting of the caecum, and a certain amount of fusion of mesentery and blood-

vessels takes place, the amount varying with the length and degree of twisting of the

csecum. The second colic loop is the representative of the region that forms the inter-

connection in the Pecora. In different Rodents almost every degree of fusion between

this loop and the Meckelian mesentery occurs, reaching, in Lepus, a stage which is

extremely like that found in the Pecora, and forming a striking case of convergent

resemblance.

Insectivora. Practically absent.

Chiroptera. Absent.

Carnivora. Practically absent.

PROsiMiiE. In the Lemurs there is the beginning, and not much more, of a connection between

the usually large colic loop and the Meckelian region.

SimijE. In this group, whilst it never becomes so elaborate as in the Pecora and higher Rodentia,

there is almost invariably an interconnection between the colic loop and the Meckelian

region, the mesenterial fusion varying considerably, but the interconnection of the

blood-vessels by special loops being sometimes considerable.

Homoplastic Modifications.

Before attempting to decide to what extent the characters of the gut-patterns in

Mammalia throw light on the affinities of the mammalian groups, it is necessary to

consider briefly how far the characters of these patterns are modified in accordance with

function. The mammalian gut is, of course, the same organ throughout the group,

and its general function and mode of action are alike ; it is to be expected that where

Mammals belonging to different Orders have become adapted to similar food, the gut

will have become modified in similar directions. Obviously such similarities can be no

guide to affinity ; they are what I have termed " multi-radial apocentricities," peculi-

arities of structure that may have been independently repeated in different cases ; and,

before drawing conclusions as to affinities, it will be necessary, so to speak, to correct

the gut-patterns in these respects, to eliminate from them the convergent resemblances.

It is important to notice, however, that in the mammalian gut, however great may be

adaptive resemblances, the inherited element dominates the structure. Take the broadest

example of this dominance of the inherited factor, of the nature of the material on

which the adaptations have to be impressed. The intestinal tract of Birds must be

closely similar in its origin to that of Mammals, and different groups of Birds have

become adapted to very much the same different sets of food as in the case of

Mammals. None the less, as I have already pointed out, underlying these adaptations
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there is an essential difference between the general mode of modification of the Avian

intestinal tract and that of Mammals. In Birds the region known as Meckel's tract

tends to be so modified as to display individual loops, the number, position, and

character of which differ in the different groups. In Mammals such a modification or

series of modifications of Meckel's tract never takes place. In Birds, when the hind-

gut becomes long it forms irregular minor loops like those of Meckel's tract in

Mammals ; in Mammals, when the hind gut becomes long it tends to form minor

loops, the number, position, and character of which differ in different groups, just as

is the case with the fore-part of the gut in Birds. In Birds great increase of size of

the cseca is associated, on the whole, with particular diets ; in Mammals it is similarly

associated with particular diets ; but whilst in Birds both cseca elongate, in Mammals

it is only one caecum that elongates.

I may turn now to examples within the group of Mammals. There is a general

similarity in the nature of the food of the herbivorous Marsupials and the herbivorous

Eutherian Mammals. A Kangaroo and a Sheep in the state of nature live on food of

a very similar kind, 1 and in captivity thrive on practically identical food; and yet,

notwithstanding the adaptations to a strictly herbivorous diet in the two cases, there is

a profound difference in the gut-patterns. Similarly, Dolphins and Seals live on very

much the same kind of food, and yet the character of the intestinal tracts in the two is

profoundly different ; the limits of the homoplastic modification are definitely set by the

inherited material. Finally, to take an example of an opposite nature. The terrestrial

Carnivora, from the Lion to the smallest Suricate, display a pattern of intestinal tract

essentially similar. And yet, although we give the name Carnivora to the group,

almost every possible kind of diet is found amongst them—purely carnivorous,

piscivorous, omnivorous, frugivorous.

The most important of the homoplastic modifications that have to be allowed for are

as follows :

—

Lengthening of the Gut in Herbivorous Forms.

Precisely as happens in the case of Birds, so in Mammals there is a direct association

between the herbivorous habit and a great length of gut. The explanation of this, no

doubt, is simply that the vegetable matter which such creatures devour is in a form

which requires not only prolonged digestive action, but from the intimate admixture of

indigestible material a very large absorbing surface. In the case of Meckel's tract, the

lengthening results simply in a greater number and closer grouping of the minor

loops. With regard to the hind-gut, every herbivorous Mammal has a relatively long

and capacious hind-gut, but this relative lengthening is less conspicuous in the

Marsupials, and is not associated with a specialisation into regions.

4a2
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Lengthening of the Gut and Thickening of its Walls in Piscivorous Forms.

This homoplastic modification is as well marked in Mammals as in Birds. The gut

of fish-eating forms is very long, with very thick wall and relatively small calibre. The

explanation, no doubt, is similar to that of the herbivorous modification. Fish, as it is

eaten by wild animals, contains a large bulk of indigestible matter, and so requires an

extended absorbing surface ; moreover, no doubt as a protection against wounding by

bones, the wall is specially strong and the calibre narrow. The modification applies

to Meckel's tract. Where it is possible to distinguish the limits of that region and the

hind-gut, it is seen that the hind-gut of piscivorous Mammals is never specially long

or capacious.

Shortening of the Gut in Frugivorous Forms.

Curiously enough, whilst in frugivorous Birds the gut is always strikingly short,

wide, and simple, a similar change has not taken place in Mammals. Frugivorous

Bats have the gut rather longer than insectivorous forms, and amongst Lemurs and

Monkeys there is no evidence for the existence of such a modification.

Increase of Length in Large Forms.

In Birds the relation of the length and calibre of the gut to the size of the whole

creature is striking. If two birds of similar habit and of the same group be compared

in this respect, it will be found that the gut of the larger bird is relatively longer rather

than relatively wider. The same general rule applies to Meckel's tract in Mammals

;

when a smaller Mammal is compared with an allied Mammal larger in size but of the

same general habit, it will be found that the larger animal has Meckel's tract relatively

longer but not relatively wider. In the case of the hind-gut, however, on the average,

increase of capacity is given by increased calibre rather than by increased length.

Summary op Systematic Inferences.

When an assemblage of anatomical facts has been simplified, so to speak, by

eliminating the element due to convergent modification, i. e. those resemblances that

they share because of adaptation to similar functions, a further scrutiny is necessary

before drawing, from the likenesses and differences displayed, inferences as to systematic

alliance. Likenesses which are due to the common possession of primitive features

cannot be regarded as evidence of near relationship ; that certain members of a group

have retained what was once the property of all the members of that group can be no

reason for placing such creatures close together in a system, if the system is to be

based on blood-relationship. Resemblances that are due to the loss or reduction of

parts that once were the property of the ancestral stock cannot afford a clear ground
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for inferring systematic affinity, since there is no difficulty in supposing the same

organ to have been reduced or lost in independent branches of the common stock.

Resemblances, on the other hand, that are new acquisitions, that depend on definite

anatomical peculiarities, must be the most likely field for the discovery of clues to

affinity, simply because it appears to be less probable that the same anatomical device

should have been produced independently than that it should have been acquired only

once. The value of the clue afforded by such resemblances will be in direct relation to

the complexity of the anatomical structure.

It will be convenient to set out from a conception of what may be taken to be the

most primitive, generalised, or archecentric condition of the mammalian intestinal

tract. From a general review of the characters found in the different existing groups,

I infer that in its most generalised, and probably ancestral, condition the mammalian

intestinal tract consisted of a tube not very much longer than the length of the body.

It was suspended in simple folds at the periphery of a dorso-ventral mesentery stretching

from the stomach to the cloaca. It was of fairly even calibre throughout its length

and was divided into two regions, probably not far behind the centre of its length, by

a pair of caeca of moderate size. It was drained by a longitudinal vein running a

nearly straight course in the mesentery from the cloaca to the liver and receiving minor

tributaries from the loops of the tract suspended at the edge of the mesentery. Of

these minor tributaries, one of conspicuous size came from the primitive yolk-sac and

afterwards formed the main anterior mesenteric vein which in most Mammals, in

association with the growth of Meckel's tract, appears to be the principal vein of the

portal system, the primitive longitudinal vein being reduced to the comparatively

unimportant posterior mesenteric vein.

In the Monotrernata, Meckel's tract has become lengthened in the characteristic

mammalian fashion, whilst the hind-gut is relatively long and shows in a simple

fashion the typical mammalian specialisation into colic loop and rectum. The single

caecum is degenerate. There are no positive indications of affinity.

In the Marsupials, when allowance has been made for the increase of length due to

vegetarian habit, there is no important difference between the groups. The intestinal

tract is more generalised than that of Monotremes, this being shown in the frequently

great proportional length of the hind-gut without marked differentiation of that

region into distinct portions, and in the frequent traces of a paired condition of the

caeca.

The so-called Edentata show characters as diverse as is to be expected from the

heterogeneous nature of the group. The Xenarthra cannot be divided in accordance

with vegetable or animal diet, but display a primitive simplicity very like that in the

Marsupials. Meckel's tract is lengthened, but the hind-gut remains conspicuously

long without well-marked differentiation into colic and rectal portions. Traces of the

primitive paired condition of the caeca are even more conspicuous than amongst
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Marsupials. The Tubulidentata appear to have a simplicity like that of the

Xenarthra, but still more like that of Marsupials. The Pholidota stand far removed

from any other Mammals, their modification of the primitive simplicity being peculiar

to the group and recalling the pattern in some birds.

The Hyracoidea show a pattern which, except for one peculiarity, has moved little

from the primitive mammalian type. Meckel's tract is long and simple but for the

presence upon it of the accessory csecum. The hind-gut is relatively long and has no

very marked differentiation. The paired cseca are primitive. There is a total absence

of the special peculiarities found in the Ungulata or Rodentia.

The Sirenia are almost diagrammatic in their primitive Mammalian simplicity.

Meckel's tract and the hind-gut are almost equal in length, and are suspended by a

practically continuous mesenteric fold. The two regions are marked off by the caeca,

which in one member of the group are paired. There is no trace of any of the

Ungulate specialisation.

The Proboscidea are almost as primitive as the Manatidse, the intestinal tract

consisting of a Meckel's tract and a hind-gut not very different in length suspended on

a continuous mesentery. The duodenum, however, is more distinct, and there is a

single caecum. There is no sign of any special Ungulate character.

In the Cetacea, the Odontoceti show a much elongated gut of great apparent

simplicity, no distinct regions being displayed. From the evidence afforded by the

Mystacoceti, however, it is plain that the simplicity of the Toothed Whales is secondary,

and that the Cetacean stock contains the ordinary mammalian pattern of the intestinal

canal in a simple form, from which no suggestion of affinity can be derived.

In the Artiodactyla an interesting set of conditions is displayed. In all the sub-

groups of the order Meckel's tract is relatively long and simply arranged. The hind-

gut, however, is also long, being either as long as, or relatively longer than, in the

primitive mammalian type. It displays, however, a tendency to be modified in a

definite direction, peculiar to the Order. The caecum varies, but in a number of cases

shows evidence of a primitive paired arrangement. The special Artiodactyle peculiarity

consists in the tendency of the colic region to be greatly elongated in the form of what

is really a single loop, in the course of which minor loops may be developed. This

loop outgrows the primitive mesentery, and is frequently supported by special bands,

or is folded against, and attached secondarily to, the Meckelian mesentery. This colic

loop, moreover, tends to assume a spiral arrangement.

In the Non-Uuminantia the colic loop is enormously long and capacious, its proximal

limb being especially large in calibre. It is arranged in a rude conical spiral, the tip

of the loop forming the apex of the spiral.

In the Traguloidea the spiral coil is very short and of even calibre, consisting of not

more than two or three turns, which, moreover, are arranged in an irregular pyramid.
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Distad of this, the hind-gut displays a second peculiarity which I have described as

the supra-Meckelian fold.

In the Tylopoda the spiral coil is enormous, of even calibre, and arranged as a flat

watchspring. The supra-Meckelian fold is well developed.

In the Pecora the spiral coil is extremely long, very narrow in calibre, and the flat

watchspring-] ike disposition is typical. The supra-Meckelian fold is equally typically

developed. Additional extensions of the hind-gut appear irregularly as loops proximad

of the spiral coil, or distad of the supra-Meckelian fold in the rectal region.

The Artiodactyle colic region, then, displays a definite case of an anatomical

peculiarity, so well-marked and complex as to be a safe guide to affinity. This

consists in the elongation and spiral coiling of the proximal portion of the colon. In

the Non-Ruminantia it has developed in one direction ; in the Traguloidea it has

remained in the primitive Artiodactyle stage. In the Tylopoda and Pecora it has

developed in a characteristic direction different from that in the Non-Ruminantia.

The evidence given by the supra-Meckelian fold, however, Avhich is common to the

Traguloidea, Tylopoda, and Pecora, would seem to associate these three more closely,

to the exclusion of the Non-Ruminantia.

In the Perissodactyla, as in the Artiodactyla, the characteristic differentiation is in

the hind-gut. That region is long and very capacious, and is marked by the enormous

development of the colic loop. In all three, the latter is a very long, narrow, simple

loop, the proximal and distal limbs of which are closely approximated and are of huge

calibre. There is perhaps a remote resemblance with the Non-Ruminant Artiodactyles,

but in the Perissodactyles there is no trace of the minor expansions of the colic loop

or of the spiral coiling which is the characteristic feature of the Artiodactyle

arrangement. The Tapirs, Ehinoceroses, and Horses, far apart as they are in many

ways, have retained an identical mode of adaptation to vegetable diet, thus showing a

dominance of the inherited element over the purely adaptive element. The Artio-

dactyla and Perissodactyla have in common little more than that in both the

primitive pattern of the hind-gut has been modified by adaptation to a herbivorous

diet. This modification is essentially an elongation and specialisation of the colic

region, but the mode of the elongation differs in the two groups.

The Rodentia have moved away from the primitive mammalian type in a definite and

characteristic fashion. Meckel's tract tends to be elongated, but retains a comparatively

simple arrangement. There are abundant traces of a primitive double condition of the

caeca. The hind-gut has increased in length and this increase tends to assume the

form of a pair of long colic loops, which in some of the larger forms are extremely

complicated in the adult, and which in some of the smaller forms are partly merged

in one another. The characteristic peculiarity, however, is that the normal caecum,

which usually becomes very capacious, tends to be spirally coiled, the coiling involving
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in extreme cases the proximal colic region and the distal part of Meckel's tract. This

disposition of the increased length of gut, consequent on adaptation to vegetable diet,

is peculiar to Rodents.

In most of the living Insectivora the pattern of the intestinal tract is of reptilian

simplicity, consisting of a series of very simple short loops suspended by a continuous

mesentery, without caeca or differentiation into regions. There is evidence, however,

that this simplicity is secondary. Some genera have a caecum, and in some there is a

differentiation into fore-gut and hind-gut, whilst the latter again can be divided into

colic loop and caecum. On the evidence, we can say only that the Insectivora have

departed from the ancestral mammalian type by reduction of the gut.

The Chiroptera display the same- conditions as the Insectivora, save that the

reduction has gone further, and the traces of former complexity are rarer.

The Galeopithecidae, so far as I can gain information from other authors, are much

less reduced than the Insectivora or Chiroptera, and display at least the primitive

mammalian differentiation of the gut, recalling the Prosimiae rather than the

Insectivora.

The Carnivora show a reduction from the pattern of the primitive mammalian

intestinal tract so far as the hind-gut and caecum are concerned, whilst Meckel's tract

is frequently elongated. The varying conditions of the caecum from complete absence

to moderate length, and the indications of former greater length of the hind-gut, are

scattered throughout the group in the familiar mode of degenerate structures. In a

broad way, however, it may be said that those Carnivora which are most specialised

in other directions are most degenerate as regards the caecum and hind-gut.

The intestinal tract of the Prosimiae is not far removed from the primitive

mammalian pattern, Meckel's tract remaining simple and not relatively long, whilst

the hind-gut, in nearly all the members of the group, is very long and capacious, and

divided into colic loop and rectum. The colic loop tends to grow out in a single, long

and narrow loop, sometimes simple, sometimes with subsidiary folds on its course,

suggesting, perhaps, a remote connection with the Ungulate stock.

The Simiae, with which, for the present purpose, the Hominidae may be reckoned,

display a type of intestinal tract which in many respects is simpler than that of the

Prosimiae and would appear to have been independently derived from the primitive

mammalian pattern. Meckel's tract varies, but tends to lengthen and to be arranged

in a closely set series of long minor loops. Traces of a primitive paired condition of

the caeca are frequent, but the normal single caecum is not so long as that found in

the Prosimiae. The hind-gut is usually relatively long and capacious, but shows no

signs of the formation of the long narrow colic loop found in the Prosimiae. In the

simpler cases, it is composed of a series of minor loops suspended by a mesentery which

is practically continuous with the Meckelian mesentery, so that the configuration of the

whole intestinal tract (e. g. fig. 44, p. 512) recalls that of some of the simplest Mammalian



INTESTINAL TEACT OF MAMMALS. 533

types. In many of the New World Monkeys this simple hind-gut has degenerated,

becoming shorter. In the Old "World types the primitively undifferentiated simple

loops of the hind-gut tend to appear as the definite structures known to human

anatomists as the very large loop composed of ascending, transverse, and descending-

colon, and the irregular kinks known as the sigmoid flexure. A characteristic feature

of this group, which does not appear in any marked form in the Prosimise, is the

elaboration of the connection between the colic region and the mesentery of Meckel's

tract.

If, then, we were to arrange the existing Mammalia solely on the evidence to be

derived from the characters considered in this Memoir, we should recognise an ancestral

group the members of which would be associated merely because of their possession ot

an ancestral type of intestinal tract, and for the separation of which consideration

of other characters would be necessary. This group would contain :

—

Marsupialia.

Xexarthka.

TuBULIDENTATA.

Galeopithectd^e.

From this primitive centre eleven radiating streams have been formed with only in

one or two cases any indications of the relative position of the streams. Each stream

sets out from the primitive centre and proceeds in a definite direction.

C
Htracoidea.

1. j SlREXIA.

I Peoboscidea.

This first stream has moved very little from the primitive type, and its members are

associated rather by common absence of differentiation than by peculiarities.

2. MOXOTREMATA.

Xot far removed from the centre, but along a definite radius.

3. PlIOLIDOTA.

The group has moved far, and in an absolutely definite way.

4. Cetacea.

More complete information wanted, but, so far as known, the group has moved alonti'

a definite radius.

0. U.VGL'LATA.

These, again, are on a very definite radius, the most specialised members having moved

very far from the centre. The Perissodactyla first branched off from the radius pear

the centre; next the Non-Ruminamia have separated, and further out the Traguloidea,

and, finally, towards the furthest point of the radius the Tylopoda and l'ecora.
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6. Prosimi^e.

There are suggestions that the radius on which the Prosimife lie is confluent at first

with the Ungulate radius or at least parallel with it, but the group has not moved far

from the centre, and certainly leaves the Ungulate radius before the specialisation of

the Perissodactyla.

7. SlMLE.

The radius of this group is close to that of the Prosimiae and Ungulata, but its least

specialised members have not moved so far from the common centre as the lowest

Ungulates and Prosimise, whilst the more specialised members move outwards along

their own radius.

8. RODENTIA.

A distinct radius, along which the more specialised members have moved far from

the centre.

9. Insectivora.

10. Chiroptera.

11. Carnivora.

These three groups, so far as their lower members are concerned, have not moved

far from the common centre. The higher members show a similar mode of speciali-

sation, which consists of reduction of the hind-gut, and whilst probably, on the evidence

of the intestinal tract, they would be placed close together, the evidence is not

conclusive, as it may well be supposed that the reduction could have taken place

independently.

General Conclusion.

The positive systematic inferences to be drawn from this assemblage of anatomical

data are obviously extremely limited, but I am of opinion that a similar scrutiny of any

other assemblage of data, conducted so as to exclude in the same way the drawing of

inferences based on the common possession of primitive characters, would give equally

limited results. Approach to correct classiiication, based on affinity, can be made only

by combining the few positive results that examination of each series of anatomical

data would yield. On the other hand, it appears to me that an examination such as I

have endeavoured to make in this memoir has an important bearing on the theory of

evolution. We have no information as to why the different groups of animals came

to occupy the particular radiating streams of differentiation on which, with regard to

any particular set of organs, they are found to lie. The initial deciding factor may

have been direct adaptation, the selection of small variations or of large variations, or

correlation with some such adaptation or selection. But once any set of animals has

come to occupy a particular radius, then, in that respect, its possible range of variation
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is limited and defined. Whatsoever influences come to work upon it, however the

selection or the direct moulding of the environment may act upon the stock, the

possibilities are limited and defined by the past history. The changes must run along-

certain grooves. "Whatever forces operated on the diverging members of the Ungulate

stock, for instance, had, so to speak, to reckon with the definite Ungulate modification

that had taken place in the pattern of the intestinal tract. The changes and

elaborations that could take place in the intestinal tract of the Ungulates were so far

definitely limited ; the direction of the movement was limited and could lead only to

further specialisation of the limited material, or, if that were impossible, to extinction.

And the further along each radius a set of organisms moved, so the inevitable unlike-

ness from organisms on other radii must have increased. The existence of s-uch a

principle of the formation of definite grooves along which the specialisation of organisms

must necessarily move has been recognised by many writers ; but amongst these not a

few have endeavoured to read into the phenomena some mysterious, ultra-physical

directive force, or, on the other hand, to seek out " selection-value" for each anatomical

disposition. It is at least simpler first to exhaust the obvious interpretations, to be

certain that there is a mystery, before turning to a mysterious explanation.
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IHE last expedition organised out of the funds remaining in the hands of the

Tanganyika Exploration Committee was entrusted to Dr. W. A. Cunnington,

who left London in March 1904, and returned home in June 1905. The total

length of time spent on and around Tanganyika was about 8 months, and collections

were made at a great number of localities, marked on the sketch-map on the

next page, some of which appear here under a spelling somewhat different from

that adopted by Mr. Moore and followed in the previous reports dealing with

his results.

Speaking of the fishes alone, I may say that Dr. Cunnington has been highly

successful in his efforts, and has fully justified the expectations entertained by the

Committee who entrusted him with the mission of forming as complete a collection

as possible of the animals and plants inhabiting the great lake. The series brought

home by him is larger than any of those from that lake with which it has hitherto

been my privilege to deal. The preservation of the specimens is excellent and

their value is enhanced by a careful labelling of every one of them, in most cases

accompanied by either sketches or notes concerning the life-coloration, on which

I have largely drawn in preparing the present account. I have in every case

reproduced the native names (mostly of the Ujiji fishermen) consigned in these

notes, although in many cases such names appear to be applied regardless of the real

specific characters.

Dr. Cunnington has also been so fortunate as to considerably extend the list oi

Cichlid fishes in which the parents protect their offspring by giving them shelter

in the mouth and pharynx. This mode of nursing is illustrated, in the present

collection, by examples of seven species, viz. :

—

Paratilapia pfeffcri, Pelmatochromia

polylepis, Pelmatochromis pleurospihis, Enantiopus longianalis, Simochromis diagramma,

Filapia dardennii, and Eretmodus cyanostictus. Mr. Moore had previously made us

1 For the third contribution, cf. Tr. Z. 8. xvi. 1901, p. L37.
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acquainted with similar habits in EmmUop-us

longianalis and Tropheus moorii. I find in

Dr. Cunning-ton's notes an interesting entry

referring to this matter: "The natives say it is

always the female, in the cases where one of the

parents takes the eggs in the mouth." This is

not only confirmed by the specimens in the col-

lection, whenever I have been able to ascertain

the sex, but agrees entirely with a statement

made by me four years ago 1 to the effect

that so far as I could speak from personal

observation, having tested the sex of a great,

number of specimens of Tilapia nilotica and

strigigena from the Nile, it is invariably the

female who thus carries the eggs. This was

in contradiction to statements made by Lortet

and by Giinther, who ascribed this habit to

the male in the species of the same genus

with which they had dealt. I have, how-

ever, since had occasion to examine the

specimen of Chromis {Tilapia) philander sent

by Mr. Nendick Abraham to Dr. Giinther 2
,

and was able to satisfy myself from autopsy

that it is a female and not a male ; whilst

Dr. Pellegrin has ascertained the female sex

of a specimen with eggs in the mouth pre-

sented to the Paris Museum by Dr. Lortet as

his Chromis paterfamilias (= Tilapia simonis).

Further observations by Dr. Pellegrin 3 on

Tilapia galilcea and Pelmatochromis lateralis,

by Mr. Schoeller on Paratilapia multicolor,

and by myself on Tilapia natalensis have led

to the same result. It therefore remains

unproved whether in any of the African or

Syrian Cichlids the buccal " incubation," as

it has been called by Dr. Pellegrin, devolves

on the male ; the instances previously adduced

i ' The Field,' c. 1902, p. 33.

- 3 Ann. & Mag. N. H. 1901, viii. p. 321.

•
3 Mem. Soe. Zool. France, xvi. 1904.
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being either controverted or unsupported by the only reliable evidence—an exami-

nation of the genital glands *.

In my last report I expressed the opinion that, notwithstanding the exertions of

Mr. Moore and the officers in the service of the Congo Free State, not more than one-

half of the species of Fishes existing in Lake Tanganyika was then known to Science.

The valuable collection formed by Dr. Cunnington goes a long way towards the

fulfilment of this prediction. Mr. Moore's first collection, made in 1895-96, contained

about 90 Fishes, referred to 33 species, 25 of which were described as new. His

second collection, made in 1899-1900, contained 180 examples of 48 species, 22 of

which were new. Dr. Cunnington succeeded in bringing home 300 specimens, referred

to S4 species, 27 of which are here described for the first time. No doubt many more

species remain to be discovered.

The following Table, giving a complete list of the Tanganyika fishes, will show

the order in which they have been discovered. Column 1 indicates the species

discovered by Mr. Coode Hore and described by Dr. Giinther in 1893; column 2 the

species in Mr. Moore's first collection ; column 3 those in the various small collections

formed by the officers of the Congo Free State ; column 4 those in Mr. Moore's second

collection ; and column 5 those in Dr. Cunnington's collection. The names of endemic

genera and species are printed in italics.

1 [Since the reading of this Report I have been able to considerably extend my observations on the nursing-

habits of these fishes, and in every case the specimen carrying eggs or young in the mouth has proved to be

of the female sex.

First, Mr. E. Degen has brought back from Lake Victoria a large and valuable series of Cichlid fishes,

many of -which represented new species which have been described in the ' Annals and Magazine of Natural

History ' for May 1906. The maternal solicitude was observed in three species, viz. :

—

Haplochvomis ishmaeli,

Paratilapia serranus, and Tilapia martini.

Secondly, Lord Walsingham, when at Biskra in February and March last, was so kind as to collect for me

a large number of Haplochromis desfonlainesii in a tepid spring at Am Oumash, and most of the females, which

do not appear to reach so large a size as the males, had the mouth and pharynx full of eggs or embryos. The

egg of this fish is not perfectly round, the upper pole being somewhat pointed ; the vitellino sac, when hanging

from the embryo, is pyriiorm iu shape.

And, thirdly, Dr. Giinther has been so good as to hand over to me, for the British Museum, a further series

of Tilapia philander, together with some I. natalensis, which he had received from the Rev. N. Abraham,

several of which have eggs in the mouth as well as iu the genital glands.—23.G.06.]

4c2
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1.

PoLYPIERIDiE.

1. Polypterus eongicus Blgr. 1898

Lepibobikenid^;.

2. Protopterus asthiopicus Heck. 1851 .

MOR3IYRIDJ3.

3. Marcusenius tanganicanus Blgr. 1906.

4. Mormyrus longirostris Peters, 1852 ,

Clupeidjj.

5. Pellonula tniodon Blgr. 1906

2.

CHAKAClNIDiB.

6. Hydrocyon lineatus Blkr. 1863

7. Alestes macrophthaltnus Gthr. 1867

8. ,, rhodopleura Blgr. 1906

9. Citharinus gibbosus Blgr. 1899

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29,

30
31

Cyprinid^:.

Labeo cylindricus Peters, 1852 . . .

Yaricorhhrus tanganicce Blgr. 1900
Barbus platyrliinus Blgr. 1900 . . .

„ serrifer Blgr. WOO
„ tropidolepis Blgr. 1900 . . .

Barilius moorii Blgr. 1900

,, tanganicce Blgr. 1900

Neobola minuta Blgr. 1906

*
*
*

SlLURIDJS.

Clarias robecehii Vincig. 1893

,, liocephalas Blgr. 1898
Dinotopterus cunningtoni Blgr. 1906 . . . .

Chrysichthys cranchii Leach, 1810

„ myriodon Blgr. 1900

„ bracliynema Blgr. 1900 . . . .

„ sianenna Blgr. 1906
Phyllonemus typus Blgr. 1906
Auchenoglanis oecidentalis C. & V. 1840
Amphilius platychir Gthr. 1864 ,

Synodontis granulosus Blgr. 1900

,, multipunctatus Blgr. 1898. . .

„ melanoslictus Blgr. 1906 . . .

Malopterurus electricns Gm. 1789

#
*

*
*

*
*

Ctprijtodoniib^;.

32. Haplochilus pumilus Blgr. 1906 ....

33. „ tancanicanus Blgr. 1898

*

*

*

*

*
*

1 *

*
*

*

* *
* *
* *
* *

.. *
* *
*

*

*

*
*
*

*
*
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Seerasiiub.

34. Lates microlepis Blgr. 1898
35. „ angustifrons Blgr. 1906

Cichlid.e.

36. Lamprologus brevianalis Blgr. 1906 . . .

37. „ tetracanthus Blgr. 1S99 . . .

38. „ elongatus Blgr. 1898
39. „ cunningtoni Blgr. 1906 . . .

40. „ tretocephalus Blgr. 1899 . . .

41. „ mondabu Blgr. 1906
42. „ modestus Blgr. 1898
43. ,, multifasciatus Blgr. 1906 .

44. „ lemairii Blgr. 1899
45. „ Jiecqui Blgr. 1899
46. „ moorii Blgr. 1898
47. „

'

callipterus Blgr. 1906 ...

48. „ reticulata Blgr. 1906 . . .

49. „ ealliurus Blgr. 1906
50. „ brevis Blgr. 1899
51. ,, compressiceps Blgr. 1898 .

52. „ fasciatus Blgr. 1898
53. „ furcifer Blgr. 1898
54. Julidochromis ornatus Blgr 1898
55. Telmatochromis vittatus Blgr. 1898
56. „ temporalis Blgr. 1898 . . .

57. Paratilapia frontosa Blgr. 1906
58. „ pfefferi Blgr. 1898
59. ,, calliura Blgr. 1901
60. „ macrops Blgr. 18^8
61. „ ventralis Blgr. 1898
62. „ dewindti Blgr. 1899
63. „ furcifer Blgr. 1898
64. ,, stenosoma Blgr. 1901
65. „ leptosoma Blgr. 1898
66. „ nigripinnis Blgr. 1901
67. Bathybates ferox Blgr. 1898
68. ., fasciatus Blgr. 1901
69. „ minor Blgr. 1906
70. Haplotaxodon microlepis Blgr. 1906 . . .

71. Pelniatockromis^,/,//, pis Blgr. 1901 .. .

72. ., melanostigma Blgr. 1906
73. „ pleurospilvs Blgr. 1906 .

74. ., rhodostigma Blgr. 1906 .

75. „ auritus Blgr. 1901
76. Ectodus descampsi Blgr. 1898
77. Enantiopus melanogenys Blgr. 1898 ...

78. „ longianalis Blgr. 1899
79. Xfnotiliijiia sima Blgr. ! s'M

80. „ arnatipinnis Blgr. 1901 . . .

81. Grammatotria lemairii Blgr. 1899
82. Trematoca," marginatum Blgr. L899 ...

83. „ unimaculatum Blgr. 1901 .

84. „ nigrifront Blgr. 1!)0(!

1.

*
*
*
*

*

*
*

5.

*
*

*
*

*

*
*

*
*
*
*
*
*

*

*

*

*

*

*
*
*
*
*
*
*
*

*
*

#
*

*
*
*

*

*

*
*
*
*
*
*
*
*
*

*
*
*
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1. 2. 3. 4. 5.

Cichxid-Si (continued).

86. Tropheus moorii Blgr. 1898

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*
*-

*

*

*

*

*
*

*
#

*

*

*

*
*
*
*
*
*

*

*

*

*

*
*
*

*

*

*

*

*

*

*
*
*

*

*******

*

88. Simochromis diagramma Gthr. 1893
89. Tilapia nilotica L. 1757
90. „ burtoni Gthr. 1893
91. „ latifrons Blgr. 1906
92. „ liorii Gthr. 1893
93. „ dardcnnii Blgr. 1899
94. „ labiata Blgr. 1898
95. ,, pleurotccnia Blgr. 1901
96. „ trematocephala Blgr. 1901
97. „ microlepis Blgr. 1899
98. „ hoops Blgr. 1901
99. , grandoculis Blgr. 1899 .

.

100. Petroohromis polyodon Blgr. 1898
101. ,, tanganicci' Gthr. 1893
102. Ounningtonia longiventralis Blgr. 1906 ....

103. Asprotilapia leptura Blgr. 1901
104. Eretmodus cyanostictus Blgr. 1898
105. SpathodMS erythrodon Blgr. 1900
106. Perissodus microlepis Blgr. 1898
107. Xenochromis liecqui Blgr. 1899
108. Plecodus 'paradoxus Blgr. 1898X ~

MASTACEMB ELIDiE.

109. Mastacembelus frenatus Blgr. 1901
110. „ moorii Blgr. 1898
111. ,, cunninqtoni Blgr. 1906
112. „ ellipsifer Blgr. 1899
113. ,, tanganicci; Gthr. 1893
114. „ tcmiatus Blgr. 1901
115. „ opJiidium Gthr. 1S93

A glance over this list shows that one of the six species discovered by Mr. Coode

Hore {Mastacembelus tanganicce) and six of those in Mr. Moore's first collection are

unrepresented in the collections subsequently made.

Apart from many important additions to our knowledge, the collection now worked

out calls for the following modifications to the conclusions previously arrived at as to

the general character of this remarkable fish-fauna :

—

Two new generic types of Siluridas are here described, all previously known

autochthonous genera falling under the family Cichlidse.

One species of Cichlids, Tilapia nilotica, of wide distribution (Jordan, Nile, East

and West Africa), previously known from Lake Kivu, is, with T. burtoni, also found in

Lake Kivu, the only non-endemic species of that family the occurrence of which has

been ascertained.
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One species widely distributed in East Africa, Labco cylindricus, is added to the

list of CyprinidsB, all previously known species being endemic. Neobola, ranging over

North-east Africa and Lake Victoria, has yielded a third species representing this

genus of Cyprinidse in Lake Tanganyika.

An AJestes previously regarded, from insufficient material, as identical with a Nile

and West-African species, is now found to be distinct. The Characinidae can therefore

no longer be said to be all non-endemic.

A small Cyprinodontid (Haplochilus pumilus) was discovered almost simultaneously

by Dr. Cunnington in Lake Tanganyika and by Mr. E. Degen in Lake Victoria.

And, finally, representatives of two families widely distributed in tropical Africa, the

Mormyridce and the Clupeidce, have been added. The discovery of Mormyridce is of

particular interest, as their supposed absence was regarded as a striking negative

feature of the great lake.

These data, however, only further emphasize the truly African freshwater and

modern character of the fauna of Lake Tanganyika, a subject with which I have fully

dealt, from the ichthyological point of view, in an Address read at the British

Association Meeting in South Africa last summer, and I have nothing to alter in the

general conclusions I had arrived at before studying Dr. Cunnington's collection.

Dr. Cunnington supplies the following note on the methods of fishing observed by

him :
—" Almost the whole shore of this big lake is inhabited by a fishing population,

and large quantities of fish of the most diverse kinds are obtained from the well-stocked

water. The lake-shore inhabitants belong, however, to a number of different tribes, so

that the methods of fishing adopted, and the kinds of fish most highly prized, vary

somewhat in the different regions. While most, if not all, of the Tanganyika fish are

good for food, the Polypterus, for instance, is not eaten by the Wajiji, and, on the

other hand, the large Siluroids, with their rich oily flesh, are usually much valued by

the natives for eating. Again, towards the north end of the lake, the small whitebait-

like Clupeid, Pellonula miodon, is a particularly favourite dish.

" Perhaps the commonest method of fishing is by means of a net laid out from the

shore in a semicircle and drawn in from both ends. In some cases this may be merely

a fiat wall of net-work, buoyed above and weighted below, though even then not more

than three or four feet in depth, while in other cases it may be still shallower, but

furnished at intervals with a series of pockets. On parts of the western shore a small

and singularly inefficient net of this type is employed, consisting of but two such

pockets of small dimensions in the middle, and on each side a long-shaped ring

converted into a grating by flat strips of bark.

"Fishing is also carried on in many parts of the lake by the aid of a long line

bearing a series of baited hooks at intervals. This is essentially in the nature of a

surface-line, being buoyed at each end, and the line is baited overnight and hauled in in

the morning. Fishing with rod and line is but little practised, and for this the natives
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appear never to use a float, although that is the general custom on Victoria Nyanza.

When using hook and line alone a bait of stiff paste is used, and it is especially

Characinids which are caught in this manner.

" Torch-light fishing goes on to a considerable extent in various parts of the lake,

the larger fish being speared and the smaller caught in hand-nets as they are attracted

to the light. At the north end, in particular, an important fishery is carried on for

' dagaa,' a young Clupeid which swims in shoals. Owing to the scarcity of firewood,

large bundles of dried reeds are tied together to form a gigantic torch, which projects

over the bows of the canoe and is gradually pushed forwards as it burns away. The
fish are netted and brought in large quantities to the native markets, while some are

sun-dried and disposed of at considerable distances from the lake.

" Finally, there are different kinds of traps used around Tanganyika. Small conical

wicker traps are placed in the rivers and streams, while across the latter, not far from

the lake, may be built an elaborate system of traps and barriers to catch the fish

proceeding down the stream. Out in the lake itself, particularly towards the southern

end, large trilobed basket-traps are used for the purpose of catching the big Silurid

' singa.' The trap is suspended from a float, a few feet under the surface, and is baited

with some vegetable substance. In certain districts a great number of such floats may
be seen dotting the surface of a bay or inlet."

POLYPTEKIDA
1. POLYPTEEUS UONGICUS Blgr.

A single male specimen, 620 millim. long, from Kituta. Native name Munkunga.

Dr. Cunnington measured a larger specimen, 710 millim. long. The fish occurs also

in the rivers.

14 spines in the dorsal; 56 scales in a longitudinal series, 46 round the body, 13

between the occiput and the origin of the dorsal. The azygous shield between the

nasal bones is present. Dr. Cunnington describes the colour as greenish grey above,

shading off to lighter below, belly with pinkish tinge ; 8 or 9 black blotches along side

of body ; black spots on side of head
; paired fins with dark spots.

Lepidosieenidj;.

2. Peotopteeus ^ethiopicus Heck.

One specimen, measuring 485 millim., taken in a native-made wicker trap, baited

with vegetable matter, in the Kakonde Eiver, near its mouth in Mtondwe Bay, was

brought home by Dr. Cunnington, who also observed another specimen, measuring

970 millim., in a river at Moliro. The fish has not been found in the lake itself, and

the natives, who call it Sompo, catch it in small muddy streams and say (at Mpala)
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that they sometimes come across it when digging graves. It is much feared for its

bite. Although captured by vegetable bait (cassava, a sort of tuber), a specimen opened

by Dr. Cuunington contained partially digested fish in the stomach.

This is the first specimen from the borders of Lake Tanganyika which falls under the

eyes of an ichthyologist, and it confirms the provisional identification of the species

(see Boulenger, Poiss. Bass. Congo, p. 38). The specimen figured by Moore in his

' Tanganyika Problem,' p. 153, is from Lake Albert Edward. The following notes are

taken from Dr. Cunnington's specimen :

—

Depth of body 8^ times in total length ; length of head 4f times in distance from

end of snout to vent ; diameter of eye 13 times in length of head; dorsal fin originating

a little nearer to vent than to occiput ; 60 scales in a longitudinal series from the gill-

opening to above the vent, 42 round the body ; vent on the left side. Dr. Cuunington

describes the coloration as " mottled grey and black, darker above ; sinuous lines of

brown on the dorsal region and on the tail ; tail with large black blotches on a grey

ground ; belly mottled grey and flesh-colour, with a pinkish tinge all over."

MOEMTEIDX

3. Makcusenius tanganicanus, sp. n. (Plate XXX. fig. 1.)

Depth of body 3^- to 3-j times in total length, length of head 4-J to 4f times. Head

as long as deep, not quite twice as long as broad ; snout as lon<< as or a little shorter

than the eye, rounded, projecting beyond the mouth, which is small and a little anterior

to the vertical of the nostrils ; teeth bicuspid, 5 in the upper jaw, 6 in the lower

;

nostrils on a line with lower border of eye, nearer the latter than the end of the

snout ; eye 4^ to 4J times in length of head, about once and ^ in interocular width.

Dorsal 31-34, considerably shorter than its distance from the head, anterior rays

longest. Anal 23-25, originating below 8th to 10th rays of dorsal, equally distant

from base of ventral and from root of caudal ; anterior rays longest, especially in the

males, in which the anterior half of the fin forms a rounded lobe. Pectoral pointed,

as long as or a little shorter than the head, extending beyond base of ventral. Caudal

fin scaly at the base, with pointed lobes. Caudal peduncle twice and \ to twice

and f as long as deep, a little shorter than the head. 65 to 67 scales in the lateral

line, 2izo2 m a transverse series on the body,
x̂
-^ in a transverse series between dorsal

and anal, 12 round caudal peduncle. Uniform greyish above, silvery white beneath
;

dorsal and anal fins whitish at the base, grey distally.

Total length 160 millim.

Two specimens from Sumbu, and one taken in a river at Msamba. Native name

:

Zoveruz.

This species is very closely allied to, and exactly intermediate between, M. disco-

rhynchus Peters, from the Zambesi and Lake Nyasa, and 31. petherici Blgr., from .the

vol. xvii.

—

part vi. No. 2.

—

October, 1906. 4d
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Nile. It differs from the first in the mouth being a little more anterior, in the shorter

dorsal fin with 31-34 rays instead of 34-36, and in the depth of the caudal peduncle

being contained less than twice and a half in its length ; from the second in the

caudal peduncle being more than twice as long as deep and surrounded by 12 scales

instead of 14.

4. Mokmteus longieostbis Peters.

A single specimen, 330 millim. long, from Sumbu. Native name : Domodomo.

Said to grow to nearly three feet. Dorsal 75, 5J times as long as anal; anal 18;

26 scales round caudal peduncle. Dr. Cunnington describes the coloration as " Grey

above, lighter to white below, darker on top of head, with darker blotches along

middle of side ; tail darker, with some patches of red ; two brown spots below the eye

;

ventrals reddish, grey distally."

M. longirostris, which is known from the Zambesi and the Congo, is so closely

related to M. caschive, from the Nile, that it should perhaps be regarded as merely a

variety of the latter.

Cldpeidj;.

5. Pellonula miodok", sp. n. (Plate XXX. fig. 2.)

Depth of body 4f to 5J times in the total length, length of head of to 4 times.

Snout obtusely pointed, as long as the eye, the diameter of which is contained

3+ to 3-J times in length of head and equals once and ^ to once and § interorbital

width; chin projecting beyond the snout; maxillary extending to below anterior

border or anterior fourth of eye ; teeth small, canines confined to anterior extremity of

mandible. Gill-rakers long and slender, closely set, 35 to 40 on lower part of anterior

arch. Dorsal 15-16, equally distant from centre or posterior border of eye and from

root of caudal; longest rays about ^ length of head. Anal 16-17, a long way behind

the dorsal, nearer to root of caudal than to base of ventrals. Pectoral
f-

length of

head, widely separated from the ventral. Ventral inserted below anterior third or

middle of dorsal. Caudal deeply forked, with pointed lpbes. Caudal peduncle once

and \ to once and | as long as deep. 45 to 48 scales in a longitudinal series, 14 in

a transverse series; 19 or 20 keeled scutes between isthmus and ventrals, 10 or 11

between ventrals and anal. Olive above ; silvery below, with a blue indistinct lateral

band ; dorsal and caudal greyish, other fins white.

Total length 140 millim.

Several specimens from Ndanvie, Tembwi, Vua, Mbete, Niamkolo Id., and Kasakalawa.

Native names : Lumbu, Sembe, and Dagaa. This is, no doubt, the little fish " very like

Whitebait " mentioned by Livingtone (' Last Journals,' vol. ii. p. 17) as the Dagala or

Nsipe of Lake Tanganyika, which, in my previous ignorance of any sort of Clupeid in
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that lake, I had suggested might be the Cyprinodont Haplochihis tanganicanus.

Whether the statement of the natives that it carries its eggs in its mouth is true or is

based on confusion with some other fish cannot at present be decided ; but the material

at hand offers no evidence in its favour.

Stanley (' How I found Livingtone,' p. 530) also speaks of it as the Dogara, a species

of whitebait, which is caught in great nets by the thousand and spread out in the sun

to dry, and exported, salted, even as far as Unyanyembe.

The Clupeids are represented in the fresh waters of tropical Africa by three closely

related genera : Pellomda Gthr., Odaxothrissa Blgr., and Microthrissa Blgr. Of the

first, to which the Tanganyika fish belongs, two species only were known, inhabiting

West Africa and the Congo. The principal characters distinguishing the three species

with which we are now acquainted are contrasted in the following " key "
:

—

I. Dorsal 15-17, originating at equal distance from end of snout and from base of caudal fin, or

a little nearer the latter; lower jaw projecting beyond the upper.

Depth of body not more than 4 times in total length ; keeled ventral scutes

13-15 + 9-10; anal originating a short distance behind vertical of dorsal. P. vorax Gthr.

Depth of body4§ to oi times in total length ; keeled ventral scutes 19-20 +
10-11 ; anal originating a long way behind dorsal P. miodon Blgr.

II. Dorsal 13-14, originating much nearer end of snout than base of

caudal fiu ; upper jaw projecting beyond the lower ; keeled ventral

scutes 12-13 4-12; anal originating a long way behind dorsal . . . P. acutirostris Blgr.

ChaRACINIDjB.

6. Hydrocton lineatus Blkr.

Kituta. Native name : Sokonto.

7. Alestes mackophthalmus Gthr.

Several specimens from Niamkolo, Mtondwe Bay, and Kituta. Native names:

Manji, Mianga, and Mowansi. Grows to a length of 560 millim.

8. Alestes ehodopleura, sp. n. (Plate XXX. fig. 3.)

Depth of body 4 times in total length, length of head 4 to i\ times. Head longer

than deep, nearly twice as long as broad, its width much less than its length to

the occiput; snout rounded, feebly projecting beyond the lower jaw, once and \

diameter of eye, which is 4 times in length of head ; adipose eyelid very short

;

interorbital width nearly half length of head ; maxillary not extending to below anterior

border of eye ; 18 teeth in the upper jaw, 8 in the outer row of the lower jaw ; length

of lower border of second suborbital equal to or a little more than diameter of eye.

4d2
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Gill-rakers moderately long, 18 or 19 on lower part of anterior arch. Dorsal II 8,

behind vertical of base of ventrals, originating much nearer root of caudal than end of

snout, longest ray about f length of head. Adipose fin small, about twice as far

from rayed dorsal as from root of caudal. Anal III 12-13. Pectoral as long as head,

not reaching ventral. Caudal forked. Caudal peduncle once and § to twice as

long as deep. Scales 28-29 |f, 1 between lateral line and ventral. Olive-green above,

silvery below, with an ill-defined pink band along each side, beginning on the gill-

cover ; a large blackish (in life dark greenish) patch on caudal peduncle and root of

caudal.

Total length 300 millim.

Several specimens from Niamkolo, Mtondwe Bay, and Lofu. Native names : Kolo-

kolo and Kologo.

This is the fish previously recorded by me, from a single badly preserved specimen,

as A. macrolepidotus C. & V. But that species, of which I have examined over 100

examples from the Nile and from West Africa, has never more than 26 scales in the

lateral line. A. batesii Blgr., from South Cameroon, agrees with the Tanganyikan species

in the number of scales in the lateral line as well as in the number of anal rays, but

there are two series of scales between the lateral line and the root of the ventral fin,

the head is shorter in the adult, and the caudal peduncle is shorter, as in A. macro-

lepidotus. A. grandisquamis Blgr., from the Congo, and A. brevis Blgr., from Guinea,

are other close allies of the Tanganyikan form, but both have a shorter head and a

shorter caudal peduncle, and the first has 24 to 27 scales in the lateral line and 13 or

14 anal rays, the second 21 to 23 scales in the lateral line and 16 to 18 anal rays.

9. ClTHARlNUS eiBBOSUS Blgr.

Niamkolo. Native name : Imbaza,

Dr. Cunnington measured a large specimen, which had been speared by the natives ;

its total length was 540 millim.

C YPRINIDjE.

10. Labeo ctlindricus Peters.

Two specimens, both with 10 branched rays in the dorsal fin, from Utinta. Native

name : Bimcmda.

Grows, according to Dr. Cunnington, to a length of 360 millim.

" Dark olive-green to almost black above, lighter below, with the belly greyish ;

scales with darker outlines ; all fins dark greenish black, darker between the rays."

L. cylindricus, which is very nearly related to the Nilotic L. forskalii, has a wide

distribution in East Africa, from Abyssinia to the Zambesi.
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In my first Report I had recorded a Labeo from Lake Tanganyika, on the evidence

of a sketch made by Mr. Moore ; but as no specimen had been preserved, the species

could not be determined.

11. Varicorhinus tanganicle Blgr.

Two specimens from Niamkolo. Native name : Imbara.

Dr. Cunnington measured a specimen 463 millim. long. " Greenish brown above

;

paired fins and anal with a pinkish tinge."

This is the fish described by me as Capoeta tanganicce. I have since had occasion to

show that Capoeta is a synonym of Varicorhinus of Ruppell, which has priority.

12. Bakbus serrifer Blgr.

Kituta, in a swamp. Native name : Palala.

" Olive-green above, shading to silver below ; a red spot on gill-cover immediately

behind eye ; blue-black spot at root of caudal ; dorsal and caudal fins with distal third

orange
;
paired fins and anal yellowish."

13. Barbus tropidolepis Blgr.

Niamkolo, Mbete, and Uvira. Native names : Kaluka Matanda, Kitumbi Mbalaga,

and Birigi.

Dr. Cunnington notes that this fish grows to a length of 500 millim., and is often

taken in rivers 1
. The colour in fresh specimens is olive above, shading off to silvery

or to light brownish-grey and silvery
;
paired fins and anal yellowish ; the largest

specimen preserved (measuring 290 millim.) had the raised lines on the body of a

lighter olive and a red blotch at the tip of the spine of the dorsal fin. A smaller

specimen (195 millim.) has a short anterior barbel on one side only.

14. Barii.ius moorii Blgr.

Sumbu. Native name : Kiriabakawba.

The largest specimen measures 160 millim., and has 11 very distinct vertical dark

bars on the side.

15. Neobola iMiMUTA, sp. n. (Plate XXXII. fig. 1.)

Depth of body 6 times in the total length, length of head 5 times. Snout pointed,

not projecting beyond the mouth, shorter than the eye, which is 3-j times in length of

head and equals interorbital width ; mouth extending to below anterior border of eye;

suborbital bones covering greater part of cheek. Dorsal II 7, originating further back

than anal, at equal distance from head and from root of caudal, longest ray about

* Of. M. Quostiaux's notes on the habits of the Mbiriki, in Boulenger, Poiss. Bass. Congo, p. 228.
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\ length of head. x\nal II 18. Pectoral acutely pointed, as long as head, reaching

root of ventral. Caudal deeply forked. Caudal peduncle twice as long as deep.

Scales 37 S, 1 between lateral line and root of ventral, 12 round caudal peduncle.

Silvery, olive in the upper third.

Total length 26 millim. This, according to Dr. Cunnington, is the full size of

the fish.

Several specimens were taken at Mbete, in shallow water, by means of a piece of

calico held by two men. Native name : Salala.

The genus Neobola Vinciguerra is intermediate between Barilius Ham.-Buch. and

Chelwthiops Blgr., differing from the former in the more posterior position of the dorsal

fin, from the latter in the absence of a ventral keel and in the wider separation of the

pectoral fins. Two species were known : N. bottegi Vincig., from Lake Rudolf, Galla-

land, and Somaliland, and N. argentea Pellegr., from Lake Victoria.

The three species may be distinguished by means of the following characters :
—

Anal 17-19, its origin corresponding' to that of dorsal ; lateral line 40-45
;

mouth extending to beyond vertical of anterior border of eve . . N. bottegi Vincig.

Anal 17-18, its origin corresponding to that of dorsal; lateral line 48-52
;

mouth extending to below anterior border of eye N. argentea Pellegr.

Anal 20, originating in advance of dorsal ; lateral line 37 ; mouth extending

to below anterior border of eye N. minuta Blgr.

SlLUEID^!.

16. Clarias robecchii Vincig.

Niamkolo. Native name : Pongo or Kambali.

Dinotopterus, g. n.

Intermediate between Clarias and Heberobranchus. Dorsal fin divided into a rayed

and an adipose portion, but the latter not supported by produced neural spines.

Temple unprotected by bone.

17. Dinotopterus cunningtoni, sp. n. (Plate XXXI.)

Depth of body 1\ times in total length, length of head 3f times. Head extremely

flattened, once and | as long as broad, its upper surface covered with very thin skin

and rugose with striae radiating from the occipital region ; frontal fontanelle large,

twice and \ as long as broad, \ length of head ; occipital fontanelle very small ; a

rather long and narrow occipital process ; snout broad, truncate, not projecting beyond
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the mouth ; eye small, 3 times in length of snout, 1\ times in interorbital width ; nasal

barbel f length of head ; maxillary barbel a little longer than head, reaching posterior

third of pectoral ; outer mandibular barbels once and ^ as long as inner and nearly

as long as head. Jaws with bands of minute villiform teeth ; similar teeth form a

rather broader crescentic band on the vomer. Gill-rakers very long and slender,

closely set, about 110 on anterior arcb. Dorsal with 53 rays, the posterior of which

are the longest and measure about \ length of head ; distance between first dorsal ray

and occipital process ^ length of head ; adipose dorsal low and short, in contact with

caudal. Anal with 43 rays, separated from the root of the caudal by a space equal to

twice diameter of eye. Pectoral ^ length of head ; spine rather weak, not serrated,

a little more than half length of fin. Ventral equally distant from end of snout and

from root of caudal. Caudal rounded. Dark brown, almost black above, pinkish

white beneath.

This remarkable fish is described from a single specimen, 500 millim. long, caught

at Mpala in a floating basket-trap. Native name : Singa. Dr. Cunnington saw larger

specimens, measuring 1020 and 1290 millim. A young specimen, 90 millim. long, was

taken in a native trap at Mbete and is here figured (Plate XXXI. fig. cl). The head

is less depressed and the eyes are proportionally larger than in the adult ; the veutrals

are a little nearer the end of the snout than the root of the caudal.

This fish, although until now unknown to zoologists, has been alluded to by Burton

(' The Lake Eegions of Central Africa,' ii. p. 67) and by Stanley (' How I found

Livingstone,' p. 530). The latter says: "The Silurus called by the Wajiji Singa, which

grows, according to native report, to four and even six feet in length. The one I

sketched was 38|- inches long, and weighed lOf lbs., but was considered to be a small

one. It is an extremely flat fish, of a dark brown colour on the back, and light brown,

inclined to whiteness, on the belly." Coode Hore ('Tanganyika,' p. 150) also alludes

to it as " the oily Singa (Silurus) of six feet in length." Cameron, on the other hand

(' Across Africa,' i. p. 270), applies the name Singa to Protopterus: "In the after-

noon I shot a large Lepidosiren, called by the natives Singa ; but it was so loathsome

to look at that no one would touch it, and the people declared it was poisonous."

IS. Chbtsichthys bkachynema Blgr.

A single specimen from Niarnkolo. Native name : Mondi or Nvulu.

19. Chbtsichthys sianenna, sp. n. (Plate XXXII. fig. 2.)

Depth of body 5-5- to 6 times in total length, length of head 4^ times. Head

moderately depressed, once and •§ to once and -h as long as broad, smooth above
;

snout rounded, projecting a little beyond the lower jaw, 3 length of head, about

-~ width of mouth ; eye 4 to 4', times in length of head, once to once and ^
in interorbital width; nasal barbel very thin, 3 diameter of eye; maxillary barbel
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once and j to once and f length of head ; outer mandibular barbel nearly twice

as long as inner and half length of head ; vomero-pterygoid teeth forming a long

and narrow crescentic band ; occipital process narrow, narrowly separated from the

small interneural shield. Dorsal I 6, nearly twice as distant from the root of the

caudal as from the end of the snout ; spine serrated behind, ^ length of head ; longest

soft rays f to § length of head. Adipose dorsal small, 2 to 3 times as long as deep

its base 3 to 4 times in its distance from the rayed dorsal. Anal IV 10. Pectoral

spine about
f-

length of head, feebly serrated on outer side, more strongly on inner

side. Ventral not reaching anal. Caudal deeply forked, with pointed lobes, outer

rays 3 to 3^ times as long as the median. Caudal peduncle twice as long as deep.

Colour in life olive above, shading to light grey and silver below ; anterior edge of

dorsal fin red, the tip black ; maxillary barbels and ventral and caudal fins pinkish.

Total length 220 millim. Said not to grow larger.

Two specimens from Niamkolo and one from Mbete. Native name : Sianenna.

A very distinct species, to be placed near C. furcatus Gthr.

Phyllonemus, g. n.

Allied to Chrysichthys Blkr., but without nasal barbels and with the maxillary

barbel fringed on both sides by a leaf-like membrane in its distal part ; only vomerine

teeth on the palate.

20. Phtllonemus typus, sp. n. (Plate XXXII. fig. 3.)

Depth of body 5J times in total length, length of head 3| times. Head smooth,

once and \ as long as broad ; occipital process very short, widely separated from

the dorsal ; snout flat, broadly rounded, subtruncate, projecting very slightly beyond

the mouth ; eye ^ length of head, equal to interorbital width ; maxillary barbel once

and § as long as head, extending beyond extremity of pectoral ; outer mandibular

barbels as long as head, twice as long as inner ; vomerine teeth in a short trans-

verse series. Dorsal I 6, a little nearer end of snout than root of caudal ; spine

short and feeble ; longest rays f length of head. Anal 12, opposed to adipose dorsal,

which is about f as long as its distance from the rayed dorsal. Pectoral spine ^ length

of head, strongly serrated on its inner border. Ventral inserted a little behind vertical

of dorsal, not reaching anal. Caudal peduncle a little longer than deep. Caudal

deeply notched. Brown above, white below ; maxillary barbels blackish at the end

;

dorsal dark brown, adipose dark brown, white behind ; caudal brown, each lobe tipped

with white ; anal white, dark brown at the base ; ventrals white.

Total length 73 millim.

A single specimen from Niamkolo. Native name : Kapondo.
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21. Auchexoglaxis occidextalis, var. taxgaxicanus. (Plate XXXIII.)

Depth of body 4 to 4| times in total length, length of head 3 times. Head once

and ^ as long as broad, coarsely granulate above ; snout pointed, about f length of

head ; diameter of eye 7 to 9 times in length of head, 2 to 2f times in interorbital

width, which equals i to f length of snout ; width of mouth about half that of head

;

lips thick, papillose ; maxillary barbel about f length of head, extending to posterior

border of eye ; outer mandibular barbel as long as or but slightly longer than maxillary,

inner mandibular ^ to ^ length of head ;
prsemaxillary teeth forming two small groups,

which are longer than broad ; mandibular teeth forming a band interrupted in the

middle ; occipital process broader than long, in contact with the large intemeural

shield. Humeral process small, acutely pointed. Dorsal I 7 ; spine rugose in front,

not quite half length of head. Adipose fin 3^ to 5^ times as long as deep, narrowly

separated from the rayed dorsal and from the caudal. Anal IV S. Pectoral spine as

long as dorsal, feebly serrated in front, strongly behind. Ventral not reaching anal.

Caudal rounded or slightly notched. Olive or brownish grey above, with more or

less distinct round darker spots, uniform white beneath ; dorsal and caudal fins with

numerous round dark spots.

Total length 350 millim.

I have previously recorded this species under the name of Auclienoglanis biscutatus.

But the Tanganyika!! specimens differ in the longer snout and the narrower interorbital

space. They are hardly distinguishable from A. occidentalis C. & V., which inhabits

the Nile, the rivers of West Africa, and the Congo, and has also been confounded with

A. biscutatus. The above-given description is taken from two specimens from Kalambo

and one from the middle of the lake (Moore Collection) and from one from Mtondwe

Bay (Cunnington Coll.). Native name : Poloko or Kavungwe.

22. Syxodoxtis multipuxctatus Blgr.

Niamkolo. Native name : Kamwengive.

23. Syxodoxtis melaxostictus, sp. n. (Plate XXXIV.)

Body feebly compressed, its depth nearly equal to length of head and 4 times in

total length. Head as long as broad, strongly granulate above, the rugosities extending

on the snout ; frontal fontanelle narrow ; snout rounded, slightly longer than post-

ocular part of head ; eye supero-lateral, nearly 6 times in length of head, twice and

\ interorbital width ; occipito-nuchal shield obtusely tectiform ; mouth with moderately

developed lips ; maxillary barbel once and \ as long as head, without fringe or

border ; mandibular barbels with long simple barbs, the outer nearly as long as the

maxillary ;
prsemaxillary teeth forming a broad baud, about 15 irregular transverse

series ; movable mandibular teeth about 30, the longest \ diameter of eye. Gill-opening

not extending below base of pectoral. Humeral process acutely pointed, without

vol. xvn.

—

part vi. No. 3.

—

October, 1906. 4 i:
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keel, granulate above, striated below, not extending beyond vertical of occipito-nuchal

shield. Skin slightly villose on the sides of the body. Dorsal I 7 ; spine strong,

curved, nearly as long as head, striated, smooth in front, with a few very feeble and

indistinct serrse behind ; a filament terminates the spine. Adipose dorsal 4 times as

long as deep, twice and -| as long as its distance from the rayed dorsal. Anal IV 7.

Pectoral spine striated and strongly serrated on both sides, nearly as long as head.

Ventral not reaching anal. Caudal deeply forked, upper lobe longer. Grey above,

white beneath, closely dotted with black on the body as well as on the fins.

Total length 260 millim. Grows to 520 millim. according to Dr. Cunnington.

A single specimen from Lofu. Native name : Kiyegeyege.

Allied to S. multipunctatus Blgr., zambesensis Peters, and punctulatus Gthr.

Distinguished by the almost total absence of serration on the back of the dorsal

fin-spine, the presence of strong serrse on the outer border of the pectoral spine, and

the villosities on the body. The eye is much smaller than in S. multipunctatus.

This species is also nearly related to S. schall Bl. Schn., in which the upper surface

of the snout is smooth and the outer edge of the pectoral spine more feebly serrated.

24. Maloptekukus electkicus Gm.

Niamkolo. Native name : Kunta.

CyPEIKODONTIDX

25. Haplochilus pumilus, sp. n. (Plate XXXII. fig. 4.)

Depth of body 3-f to 4^ times in total length, length of head %\ to 4 times. Upper

surface of head flat ; snout shorter than the eye, the diameter of which is 3 times in

length of head ; lower jaw projecting beyond upper ; interoibital space f length of

head. Dorsal 10-11, originating nearer to root of caudal than to occiput; posterior

rays longest, ^ to f length of head. Anal 14-15, originating at equal distance from

eye and from root of caudal ; posterior rays longest, about as long as dorsals. Pectoral

•§ length of head, reaching beyond base of ventral. Caudal rounded, nearly as long

as head. Caudal peduncle once and §• as long as deep. Scales with the concentric

stria? very indistinct, 27 to 29 in a longitudinal series, 7 in a transverse series.

Yellowish, more brownish on the back, where the scales have darker outlines; fins

purplish, without any markings.

Total length 34 millim.

Three specimens, taken shore-wading at Kituta. Native name : Msipa.—The same

species has been obtained in Lake Victoria by Mr. E. Degen.

26. Haplochilus tanganicanus Blgr.

Several specimens from Niamkolo, Moliro, and Mpala. Native name : Mishia.

Grows to 135 millim. Dorsal and anal fins striated with dark and light lines.
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Seekanidj;.

27. Lates microlepis Blgr. (Plate XXXV. fig. 2.)

Several specimens, measuring from 60 to 410 millim., from Niamkolo and Kituta.

Native name : Pamba or Sangala.

Dr. Cunnington has taken a photograph of a specimen measuring 1*34 in.

28. Lates axgustifroxs, sp. n. (Plate XXXV. fig. 1.)

Depth of body 3^ times in total length, length of head 3 times. Upper profile

of head nearly straight ; diameter of eye 4^ times in length of head, once and -§- in

length of snout ; interorbital space narrow, only | diameter of eye ; lower jaw

projecting ; maxillary extending to below centre of eye, the width of its distal

extremity J diameter of eye ; pra> and suborbitals finely serrated ; cheeks, opercles,

and occiput covered with small scales
;

praeopercular border forming nearly a right

angle, finely toothed on its vertical limb, with three widely separated spines on its

lower limb, and with a very strong spine at the angle ; two strong opercular spines.

4 or 5 strong spines on the clavicle. 14 gill-rakers on lower part of anterior arch.

Dorsal VII, I 12 ; third spine very strong, longest, about ^ length of head ; longest

soft rays -^ length of head. Anal III 8 ; spines short, second and third equal.

Pectoral not quite ^ length of head. Caudal rounded. Caudal peduncle once

and |- as long as deep. Scales 125 n§. Dr. Cunnington describes the coloration

as of a yellowish tinge all over, darkish grey above, shading to almost white below
;

middle region of body faintly mottled with darker grey ; ventral fius yellowish.

Total length 265 millim.

A single specimen from Niamkolo. Native name: Pamba ekundu (Red Pamba).

This species, although very closely related to the preceding, is easily distinguished

from it by its much narrower interorbital region 1 and by the rounded caudal.

According to Dr. Cunnington, the natives regard this fish as distinct in kind from

L. microlepis, and they say it does not grow so large, the specimen here described

being regarded by them as of the full size.

ClCHLIDX

29. Lamprologus breviaxalis, sp. n. (Plate XXXVI. fig. 1.)

Depth of body 3|- times in total length, length of head 3 times. Snout pointed, a

little longer than the eye, the diameter of which is contained o\ times in length of

head and equals interorbital width ; maxillary extending to below anterior border

1 In the young L. microlepis the interorbital width equals at least -?- the diameter of the eye, and it equals

| in a specimen nearly equal in size to tho type of L. angustifrom (total length 245 millim.). An uppor view

of the head of this specimen is given on PI. XXXV. tig. 2, for comparison. In a specimen 450 millim. long

the interorbital width equals once and i the diameter of the eye.

4E 2
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of eye; 8 rather large canine teeth in front of the upper jaw and 4 in the lower,

followed by a moderately broad band of minute, villiform teeth ; lateral teeth small

;

cheek naked, operculum scaly ; pits of sensory canals very large. Gill-rakers short,

9 on lower part of anterior arch. Dorsal XVIII-XIX 11, spines subequal from the

eighth, -f
length of head ; longest soft ray f length of head. Anal IV 7, fourth spine

as long as longest dorsals. Pectoral rounded, § length of head. Ventral reaching

origin of anal. Caudal rounded. Caudal peduncle slightly longer than deep.

Scales 40-43 -~; lateral lines ^j^P. Brown, somewhat lighter beneath, with darker

and lighter longitudinal streaks on the sides and five broad dark transverse bands

;

vertical fins with numerous round whitish spots.

Total length 83 millim.

A single specimen from Niamkolo. Native name : Sietela. A young specimen was

obtained in Komba Bay.

Very closely allied to L. tetracanthus Blgr., with which it agrees in the short anal

fin with only four spines. Distinguished by the larger mouth extending to below

the anterior border of the eye, and by the absence of a whitish marginal band on the

dorsal fin.

30. Lampeologus elongatus Blgr.

This species, which was established on young specimens, proves to be the giant of

the genus, exceeding L. lemairii in size. Three large specimens were brought home

by Dr. Cunnington.

1. Niamkolo, off Mtondwe Island. Native name : Kibua. Total length 325 millim.

D. XVIII 11 ; A. V 9 ; Sq. 90 g ; L. 1. g.

2. Sumbu. Total length 120 millim. D. XVII 10 ; A. V 8 ; Sq. 85 g ; L. 1. |.

3. Niamkolo Bay, taken from an empty Neothauma shell, dredged in a few fathoms.

Total length 63 millim. D. XVIII 10 ; A. VI 8 ; Sq. 92 g ; L. 1.
fg.

The cheek, which is naked in the young, is much deeper (3 times diameter of eye)

and covered with very small scales in the adult. The depth of the body is contained

from 3f to 4 times in the total length, the length of the head 2-f to 3 times. Diameter

of eye, in the adult, 8 times in length of head, 3 times in length of snout, once and

-| in interorbital width ; the band of minute teeth behind the canines is much broader

than in the young, and the longest rays of the dorsal and anal fins measure nearly § the

length of the head.

Dr. Cunnington describes the adult, when fresh, as black with white mottling. The

vertical fins are dark brown, with round light spots.

Dr. Cunnington has noted that the fish readily takes artificial spinning-bait.
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31. Lamprologus cunnixgtoni, sp. n. (Plate XXXVI. fig. 2.)

Depth of body of to 44; times in total length, length of head 3-j times. Snout

obtusely pointed, twice as long as eye, the diameter of which is contained 5 times in

length of head, and once and J in intevorbital width ; maxillary not extending quite

to below anterior border of eye; 6 large canines in front of upper jaw, 4 in front of

lower, followed by a rather broad band of minute, villiform teeth ; lateral teeth

small ; cheek naked, its depth once and ^ diameter of eye ; operculum with a few

scales. Gill-rakers short, S on lower part of anterior arch. Dorsal XX 10-11, spines

increasing in length to the last, which measures about |- length of head ; soft dorsal

acutely pointed behind, longest ray measuring § length of head. Anal V 7, last spine

longest, as long as last dorsal ray; the fin pointed like the dorsal. Pectoral rounded,

f length of head. Ventral reaching vent or a little beyond. Caudal rounded.

Caudal peduncle once and -^ as long as deep. Scales 85-87 .^pn-; lateral lines .Tgqp*

Greyish brown above, white beneath ; small light spots on the sides ; very indistinct

traces of five or six dark bars across the back ; vertical fins brown, with rather indis-

tinct small roundish light spots. Young with 7 or 8 regular dark bars on the body.

Total length 190 millim.

Two adult specimens from Moliro, native name 2Isheshe ; and two young from

Mbete, native name Tivinanzoli.

This species is allied to L. elongatus, but easily distinguished by the rounded caudal

fin, the shorter and fewer gill-rakers (8 instead of 12), and the more numerous spines

in the dorsal fin (20 instead of 17 or 18).

32. Lamprologus tretocephalus Blgr.

A single specimen from Kigoma. Native name: Ndubu. Total length 53 millim.

D. XVII 10 ; A. V 6 ; Sc. 42 ~
; L. 1. ~^. Snout not longer than eye ; canine teeth

very small ; ventral fin reaching beyond origin of anal.

33. Lamprologus mondabu, sp. n. (Plate XXXVI. fig. 3.)

Depth of body 3| times in total length, length of head 3 times. Snout pointed,

once and f to twice as long as eye, the diameter of which is contained 4^ to 5 times in

length of head and equals or is slightly less than interorbital width ; maxillary extending

to halfway between verticals of nostril and eye ; 6 large canines in front of each jaw,

followed by a rather broad band of minute, villiform teeth ; lateral teeth small

;

cheek naked, its depth once and \ diameter of eye; operculum with a few scales.

Gill-rakers very short, 7 or 8 on lower part of anterior arch. Dorsal XIX 9 ; spines

increasing in length to the last, which measures § length of head ; soft dorsal acutely

pointed behind, longest ray measuring f length of head. Anal V 7, last spine longest,

i length of head ; the fin pointed like the dorsal. Pectoral rounded, f length of head.
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Ventral reaching origin of anal. Caudal slightly emarginate. Caudal peduncle as

long as deep. Scales 42-46 j^g', lateral lines -j^jjj. The coloration, in fresh speci-

mens, as noted by Dr. Cunnington, varies from grey to olive, rather lighter below,

but very uniform ; dorsal edged with yellow, bluish in its upper portion, with yellow

spots ; upper half of caudal minutely spotted with yellow, lower half darker.

Total length 105 millim.

Two specimens. Native name : Mondabu.

Allied to L. modestus. Distinguished by the slightly emarginate caudal fin and the

shorter mouth.

34. Lamprologus modestus Blgr.

A young specimen from Komba Bay.

D. XX 8 ; A. VI 6 ; Sc. 36 ±; L. 1. ~. Yellowish, with 7 brown lines across the

back.

35. Lamprologus multifasciatus, sp. n. (Plate XXXV. fig. 3.)

Depth of body 3^ to 3% times in total length, length of head 2f to 3 times. Snout

obtusely pointed, as long as the eye, the diameter of which is contained 3^ times in

length of head and equals interorbital width ; maxillary extending to below anterior

border of eye, or a little beyond ; 8 canine teeth in front of each jaw, outer very large,

followed by a narrow band of villiform teeth ; lateral teeth small ; cheek naked,

operculum scaly. Gill-rakers moderately long, 8 on lower part of anterior arch.

Dorsal XVII-XVIII 8-9, spines subequal from the eighth or ninth, about -§• length

of head ; longest soft ray ^ length of head. Anal VI-VII 6, last spine slightly

longer than longest dorsal. Pectoral rounded, | length of head. Ventral nearly

reaching origin of anal. Caudal rounded. Caudal peduncle as long as deep. Scales

35-38 j^n ! upper lateral line short, 8-15, lower absent. Pale brown above, white

beneath, with 16 or 17 very regular dark brown bars, the last 3 or 4 of which are on

the caudal fin ; dorsal fin with oblique dark brown bars.

Total length 34 millim.

Five specimens from Niamkolo Bay, dredged among shells in about 12 fathoms.

This little fish is easily distinguished from all its congeners by its elegant markings

and by the total absence of the lower lateral line.

36. Lamprologus lemairii Blgr.

Eight specimens from Niamkolo, measuring 102 to 220 millim. Native names :

Eibua, MiseJce or Moseke, Sietela.

Seven specimens have 19 spines and 7 soft rays in the dorsal fin, one has 18 spines

and 8 soft rays; in the largest specimen the dorsal spines increase in length to the
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last, which measures half the length of the head, and the pectoral fin measures two-

thirds the length of the head. The anal spines number constantly 8 ; one specimen

has 6 soft anal rays, the others having 5. The adult specimen is of a uniform dark

brown ; the other specimens, according to the collector's notes, were grey-brown or

olive above, shading to white beneath, the scales of the upper parts dark-edged ; the

dark bars on the body less distinct than in the type specimen ; the dorsal fin is tipped

with black, the pectorals are olive and the ventrals black.

•37. Lamprologus hecqui Blgr.

Two specimens from Xiamkolo Bay, taken in an empty ]S
Teothanma shell, and three

from Mtondwe Bay. Total length 45-60 millim. Eegarded by the native fishermen

as adult, and called by them Kitota, JS'jjonga, and Mpama.
Depth of body 3| to of times in total length. Dorsal XVIII-XIX 8-9; anal

VI-VII 7-8. Scales 52-56^ ; lat. 1.
2t^. Gill-rakers rather long and slender,

12 to 15 on lower part of anterior arch. Grey above, lighter below, with 8 or 9 dark

vertical bars on each side, or large blotches alternating with narrow bars ; a more or

less distinct dark round spot at the root of the caudal fin ; vertical fins with dark bars

;

dorsal fin and upper part of caudal with a pale border faintly edged with black, as in

L. callipterus.

38. Lamprologus callipterus, sp. n. (Plate XXXVI. fig. 4.)

Depth of body equal to length of head, 3^ to o\ times in total length. Snout

obtusely pointed, once and \ as long as eye, the diameter of which is contained

4 times in length of head and hardly equals interorbital width ; maxillary extending

to below anterior border of eye ; 6 or 8 large canines in front of each jaw, followed by

a moderately broad band of minute, villiform teeth ; lateral teeth small ; cheek entirely

naked or almost so ; operculum with large scales. Gill-rakers rather long, 10 to 12

on lower part of anterior arch. Dorsal XVIII-XIX 9, spines increasing in length to

the last, which measures nearly \ length of head ; soft dorsal acutely pointed, longest

ray f to f length of head. Anal VIII 7-8, last spine nearly as long as last spine of

dorsal ; the fin pointed like the dorsal. Pectoral rounded, about § length of head.

Ventral extending to origin of anal, or beyond. Caudal rounded. Caudal peduncle

once and \ to once and \ as long as deep. Scales 38-40
j^jj ; lateral lines "'

_,:!•

Brown or olive above, paler or whitish below, the scales edged with darker ; dor*al

fin with a yellow border finely edged with blackish, this border continued on the upper

third of the caudal ; vertical fins with numerous small round whitish spots.

Three specimens, measuring from 90 to 125 millim. The largest is from Mpala, the

two others from Niamkolo. Native name : Zagezi and Miseke or Moseke.



560 ME. G. A. BOTJLENG-EE ON A COLLECTION"

Allied to L. lemairii and L. hecqui. Distinguished from the former by the longer

gill-rakers, the broader interorbital space, fewer scales in a vertical series, and more

numerous soft rays in the anal fin ; from the latter by larger scales and 8 anal spines

instead of 6 or 7.

39. Lamprologus keticulatus, sp. n. (Plate XXXV. fig. 4.)

Depth of body 4 times in total length, length of head o\ times. Snout pointed, as

long as the eye, the diameter of which is contained 3-J times in length of head and

equals interorbital width ; maxillary extending to below anterior fourth of eye ; canines

very small, followed by a narrow band of minute, villiform teeth ; a few scales on the

cheek; operculum with large scales. Gill-rakers short, 14 on lower part of anterior

arch. Dorsal XIX 10, spines increasing in length to the last, which measures j$ length

of head ; longest soft dorsal ray but slightly longer than longest spine. Anal VIII 8,

last spine as long as last dorsal spine. Pectoral rounded, f length of head. Ventral

extending to origin of anal. Caudal truncate, slightly emarginate. Caudal peduncle

once and ^ as long as deep. Scales 39 ^ ; lateral lines ^. Brown, the scales edged

with darker, forming a reticulate pattern ; dorsal and anal fins dark brown, with oblique

rows of round whitish spots ; caudal fin brown, with numerous, rather indistinct light

spots at the base, and an oblique whitish streak in the upper corner.

Total length 62 millim.

A single specimen from Vua. Native name : Zagezi, like L. callipterus.

Distinguished from L. callipterus, the young of which it resembles in coloration, by

the truncate caudal fin and the smaller teeth.

40. Lamprologus calliurus, sp. n. (Plate XXXV. fig. 5.)

Depth of body 2-f to 3 times in total length, length of head 3 times. Snout obtuse,

a little shorter than the diameter of the eye, which is s length of the head and a little

greater than interorbital width ; maxillary extending to below anterior fourth of eye

;

outer canines strong, curved ; a narrow band of minute, villiform teeth ; cheek naked :

operculum scaly. Gill-rakers long and slender, 14 to 16 on lower part of anterior

arch. Dorsal XVII-XVIII 7 ; spines subequal from the eighth or ninth, measuring

about -| length of head ; soft rays a little longer. Anal VIII 6-8, last spine nearly as

long as longest dorsal spines. Pectoral rounded, § length of head. Ventral extending

beyond origin of anal. Caudal truncate. Caudal peduncle a little deeper than long.

Scales 35-36
1-£^, ; lateral lines ^?. Yellow, brownish on the back, with rather

indistinct darker bars across the back and across the caudal fin ; a sharply defined

black, opercular spot, edged with silvery in front.

Total length 50 millim.
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Three specimens, dredged among shells in about 30 fathoms at Tembwi.

Nearly allied to L. hrevi

more numerous gill-rakers.

Nearly allied to L. irevis. Differing in the truncate caudal and in the longer and

41 . Lampkologcs brevis Blgr.

This species was founded on a single specimen, 35 millim. long, obtained by Captain

Hecq at Albertville. The Cunnington collection contains two specimens, measuring 45

and 38 millim. respectively, from Rumonge, which agree very closely with the type,

but show variation in the fin-rays, viz.:—D. XVII-XVIII 7 ; A. VII-VIII 6. Depth

of body equal to length of head, 3 times in total length. 30 to 35 scales in a longitudinal

series ; scales on nape very small. Uniform brown above, whitish beneath ; fins brown,

without spots, dorsal tipped with black, ventrals black at the end ; opercular black

spot strongly marked.

42. Lajiprologus cohpressiceps Blgr.

A single young specimen from Niamkolo.

The number of species of Lamprologus now known from Lake Tanganyika amounts

to 18, the principal characters of which are tabulated on p. 562.

43. Telmatochromis temporalis Blgr.

11 specimens from Kaboge, Mshale, Kituta, Mtondwe Bay, and Niamkolo Island.

Native names: Mbulila, Fisia (young), and Kamfoto (young).

Dorsal XVIII-XX 7-10 ; Anal VI-VII 6-7 ; Sq. 40-47 ~
; L. 1.

1~.
Dr. Cunnington describes the adult as olive, with dark patches in dorsal region and

irregular blotches on body and root of tail ; the temporal band orange; dorsal fin spotted

with yellow and white, and tipped with red ; caudal and anal spotted with yellow and

white. In the young the body may be crossed by dark bars ; the temporal band is

very distinct, and the bar at the base of the pectoral fin is edged with whitish behind.

44. Paratilapia frontosa, sp. n. (Plate XXXVII. fig. 1.)

Depth of body twice and ^ in total length, length of head nearly 3 times. Forehead

gibbose l
, the head at the interorbital region as deep as the body ; snout twice and ^

as long as the eye, the diameter of which is contained 5^ times in length of head and

nearly twice in interorbital region ; maxillary not extending to below anterior border

of eye ; 3 series of teeth in each jaw, outer large ; 5 series of scales on the cheek
;

large scales on the operculum. Gill-rakers rather long, 13 on lower part of anterior

arch. Dorsal XIX 8 ; spines increasing in length to the last, which measures a little

1 Probably in adult males only.
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Principal Characters of the Species of Lamprologus.

Dorsal. Anal. Scales.
Gill-

rakers.
Caudal.

L. brevianalis XVIII-XLX 11 IV 7 40-43 ^ 9 Rounded.

L. tetracantlms .... XX 10 IV 7 41 -41
15

10 Rounded.

XVII-XVIII 10-11 V-VI 7-9 85-95 ^=|| 12 Truncate.

L. cimningtoni .... XX 10-11 V7 85-87^ S Rounded.

L, tretocephalus .... XV1-XVII 10-11 V 6 37-42 £ 9 Rounded.

XIX 9 V7 42-46^ 7-8 Slightly emarginate.

XIX-XX 8-10 V_VI 6-7 36-40^ 7 Truncate.

L. multifasciatus XVII-XVIII 8-9 VI-VII 6 35-38 J^i 8 Rounded.

XVIII-XIX 7-8 VIII 5-6 40-48^ 9-10 Eounded.

XVIII-XIX 8-9 VI-VII 7-8 52-57 j|f,
12-16 Rounded.

XIX-XX 8-9 VII-VIII 6-7 oo—oO n_T>
9-10 Rounded.

XVIII-XIX 9 VIII 7-8 38-40 i^n 10-12 Rounded.

XIX 10 VIII 8 39 :T
14 Truncate.

XVIII-XIX 8 VIII 6-8 35-36^ 14-16 Truncate.

XVII-XVIII 6-7

XX-XXI 6

VII-IX 5-6

X5

33-35 ^

32-33 ^

9

15

Rounded.

Rounded.L. compressiceps . . . .

XIX s X 6 46^ 12 Rounded.

XIX-XXI 7-9 VI-VII 5-6 50-60 jM 14-16 Deeply notched.

less than f length of head ; soft dorsal much produced, longest ray nearly as long as

head. Anal III 7, third spine as long as, but stronger than, last dorsal, soft rays

like those of dorsal. Pectoral acutely pointed, as long as head, reaching origin of

anal. Ventral produced into a long filament, extending beyond origin of anal.

Caudal rounded. Caudal peduncle as long as deep. Scales 36 ^ ; lateral lines =^-

Brownish above, whitish beneath, with six broad dark cross-bands, the last two on the

caudal peduncle ; a dark brown opercular spot and a large dark brown spot at the base

of the pectoral fin ; fins without markings.

Total length 255 millim.
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A single specimen from Kigoma. Native name : Ndubu.

This species occupies an isolated position. The number of spinous rays in the dorsal

fin exceeds that of any species previously described of the genus Paratilapia.

45. Paratilapia ppefferi Blgr.

Two specimens from Sumbu. Native name : Kilomo.

Dorsal XVI 9-10 ; Anal III 7-8 ; Scales 32-33^ ; Lateral lines ~. 3 or 4 series

of scales on the cheek.

Dr. Cunnington has noted that the female nurses the embryos in her mouth. One
of the specimens, measuring 72 millimetres, has a few large ova (2^ millim. in diameter)

in the pharynx.

46. Paratilapia ventralis Blgr.

Two specimens from Sumbu. Native name : Lala.

Dr. Cunnington describes the coloration as follows :—Blackish all over, but with

blues and greens showing in places ; dorsal fin light blue-green, tipped with blackish

;

anal similar, but with broader band of black ; ventrals black, bright yellow and

bifurcate at the end.

47. Paratilapia dewixdti Blgr.

One specimen from Sumbu and one from Lofu River. Native name : Kisangi.

Depth of body equal to length of head, twice and f in total length. Lateral lines

30-34

Y\6[s-
Described by Dr. Cunnington as dark olive above, silvery below, with five

longitudinal stripes of violet alternating with stripes of yellowish ; a black blotch on

the gill-cover behind the eye ;
gular region yellowish ; dorsal fin with brownish stripes

and tipped with yellow ; caudal with olive vertical bars ; ventrals and anal blackish at

the ends.

48. Paratilapia furcifer Blgr.

Two specimens from Niamkolo and two from Sumbu. Native names : Liukonko

(plural Jlaltonko) and Lala.

The largest specimen measures 135 millim., the types not exceeding 111) millim. In

these large specimens the length of the eye equals that of the snout and the interorbital

width and 1 the length of the head. Dorsal XIII-XIV 12-14 ; Anal III 9 ; Scales

60-04 ''!'; Lateral lines [',., '^..

Dr. Cunnington describes the colour as olive above, lighter to silvery below, with

bright iridescent blues and greens
;

gill-cover yellow ; dorsal and anal fins light

iridescent violet, with oblique stripes of yellow passing into dark stripes posteriorly,

4f 2
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the rays tipped with black ; caudal yellow, with dark dorsal and ventral margins

;

ventrals light bluish with some yellow stripes, the produced filaments tipped with

yellow.

49. Paratilapia stenosoma Blgr.

A single specimen, measuring 240 millim., from Kaboge.

Dorsal XV 13; Anal III 14; Scales 69 ^ ; Lat. 1. gg, the upper extending un-

interrupted from above the operculum to the root of the caudal fin. 28 gill-rakers on

lower part of anterior arch.

50. Bathybates fjerox Blgr.

Two specimens from Niamkolo and two from Kasakalawe. Native names: Lilembela

(plural Malambela) and Molirdi.

These specimens measure 160 to 275 millim. and have the fin-formula: D. XIV 15,

A. Ill 16-17. 14 or 15 gill-rakers on lower part of anterior arch. The length of the

pectoral fin may not exceed § that of the head.

51. Bathybates fasciatds Blgr.

A single specimen, measuring 335 millim., from Niamkolo. Native name: Mishipa.

Dorsal XVI 17 ; Anal III 17 ; 19 gill-rakers on lower part of anterior arch ; Scales

150 ^ ; Lat. 1. %. Length of head 3J times in total length. Caudal peduncle twice

as long as deep. The black basal band on the dorsal fin is absent.

52. Bathybates minor, sp. n. (Plate XXXVIII. fig. 1.)

Depth of body 3^ to 3| times in total length, length of head 2| to 3 times. Snout

with convex profile, slightly longer than the eye, the diameter of which is contained

o-j to 3f times in length of head and slightly exceeds interocular width ; maxillary

extending to below anterior border of eye ; teeth in 2 or 3 series in the upper jaw, in

2 in the lower; 5 series of small scales on the cheek. Gill-rakers rather short and thin,

12 on lower part of anterior arch. Dorsal XIII 15-16, deeply notched, the eighth to

eleventh spines being only about half as long as the fifth and last, which are the longest

and measure about f length of head; longest soft rays §- to i length of head. Anal III

16-17, longest soft rays f to ^ length of head. Pectoral pointed, § length of head.

Ventral not reaching vent. Caudal forked. Caudal peduncle 1-^ to 1| times as long

as deep. Scales small and very irregular, 90-95 ^§q 1 lateral lines 37I39. Brown above,

silvery on the sides and below ; spinous dorsal black, white at the base ; a black streak

along the middle of the soft dorsal.

Total length 160 millim.

Two specimens from Kituta and Lofu. Native names : Nswepa and Lulambi. Also
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some quite young specimens. 30 to 35 millim. long, from Mbete. Several specimens

bad previously been obtained by Mr. Moore on the Usambara market ; but they were

badly preserved, and I took them to be the young of B. ferox.

Pellegrin has placed Bathybates in his division " Opisthospondyli
" 1

. I can see no

justification for this course, the vertebral column not differing notably from such forms

as Paratila/pia rdbusta and longiceps. Bathybates is more nearly related to Paratilapia

than to any other genus, differing chiefly in the longer anal fin and in the dentition :

this consists of an outer series of ankylosed teeth, behind which are one to three series

of hinged depressible teeth. We are now acquainted with three species, the principal

characters of which may be contrasted as follows :

—

I. Spinous dorsal fin not notched, the posterior spines subequal; 3 or 4 series of teeth in the

upper jaw, 3 in the lower.

D. XIV-XV 15-16; A. Ill 16-17; Sq. 78-100 J.~%; 13-15 gill-rakers on

lower part of anterior arch ; interocular width less than diameter of eye. B. ferox Blgr.

D. XYI 16-17; A. Ill 17-18; Sq. 140-150 .,-3^; 18-19 gill-raters on

lower part of anterior arch ; interocular width greater than diameter of

eye B. fasciatus Blgr.

II. Spinous dorsal notched, the last spine twice as long as the antepenultimate : 2 or 3 series of

teeth in the upper jaw, 2 in the lower.

D. XIII 15-16; A. Ill 16-17; Sq. 90-95 -3^; 12 gill-rakers on lower

part of anterior arch ; interocular width slightly less than diameter of

eye B. minor Blgr.

I may here add, as a correction to the original diagnosis of the genus, that well-

preserved specimens show the maxillary bone not to be exposed when the mouth is

fully closed.

Haplotaxodon, g. n.

Mouth nearly vertical, directed upwards, with a single series of small, equal, conical

teeth. Maxillary exposed at the end. Body elongate, strongly compressed, covered

1 So far as I am acquainted with the number of vertebra in the African Cichlida;, the following species

only are to be referred to this division :

—

Enantiopus longianalU 14+24 = 38.

Xenolilapia sima 13+ 22 = 35.

„ ornatipinnis 14+ 24= 38.

Grammatotria A mairii 14 + 22 = 36.

/',-, matocara unimaculatum 12+ 19=31.

„ nigrifrotis 13+16=29.

! pro <' ijpia leptura 15+ 20 = 35.

All'geiierie forms restricted, accordiug to the present state of our knowledge, to Luke Tanganyika.
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with small ctenoid scales ; two lateral lines, the upper complete. Dorsal with 17 or

IS spines, anal with 3. Vertebrae 38 (19+ 19).

The presence of a single series of teeth distinguishes this genus from Paratilapia,

with which it is connected by P. stenosoma.

53. Haplotaxodon microlepis, sp. n. (Plate XXXVIII. fig. 2.)

Depth of body 3-^ to 3^- times as long as deep, length of head 2>\ to 3-J times. Snout

much shorter than the eye, chin very prominent ; eye very large, 2^ to 3 times in

length of head (chin included), its diameter much greater than interocular width

;

maxillary not extending to below anterior border of eye ; two series of scales on the

cheek ; opercle scaly. Gill-rakers long and slender, closely set, 18 to 20 on lower part of

anterior arch. Dorsal XVII-XVIII 11-12 ; spines strong, equal in length from the 9th

or 10th, \ length of head ; longest soft rays about §• length of head. Anal III 9 ; spines

very strong, 3rd longest, \ length of head. Pectoral acutely pointed, slightly shorter

than head, not reaching origin of anal. Ventral produced into a filament extending

a little beyond origin of anal. Caudal peduncle twice as long as deep. Caudal deeply

notched. Scales 70-77 ^^; lateral lines ^A ; 4 or 5 series of scales between the

lateral lines in front. Olive or grey above, shading off to silvery white below ; dorsal

and caudal grey-brown, with yellowish-white large round spots ; anal and ventrals

white, tinged with yellow.

Total length 210 millim.

One specimen from Niamkolo (native name Liukonko, plural Makonko), one from

Kasawa, and one from Kasanga (native name Lukoko).

54. Pelmatochromis polylepis Blgr. (Plate XXXVII. fig. 2.)

Mtondwe Bay and Niamkolo, four specimens, measuring from 102 to 300 millim.

Dr. Cunnington measured one of 435 millim. Dorsal XV 13-15; Anal III 8; gill-

rakers 12-14 on lower part of anterior arch ; Scales 58-67 3 ; Lateral lines +-n- In
16=19 *

-

the largest specimen the snout is once and two-thirds as long as the eye, which is

4 times in the length of the head. The smallest specimen (here figured) is remarkable

in having the 3rd to 5th spines of the dorsal longest, half the length of the head. The

coloration is described by Dr. Cunnington as greyish or brownish grey above, white

below, with or without five or six inconspicuous vertical darker stripes on the body

;

the markings on the dorsal fin brown
;
patches of red at the angle of the jaws and at

the roots of the paired fins ; a red vertical stripe on the gill-cover ; anterior rays of

dorsal tipped with red.

According to Dr. Cunnington, the female carries eggs in her mouth.

Native names : Scmga and Kanga.
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55. Peuiatochromis melaxostigma, sp. n. (Plate XXXIX. fig. 1.)

Depth of body 2f to 3^ times in total length, length of head 2f to 2f times. Snout

with more or less curved upper profile, as long as or a little shorter than the eye, which

is 2| to 3 times in length of head and exceeds interocular width ; mouth extending to

below anterior border of eye ; teeth forming a narrow villiform band, some on the

sides of the lower jaw strongly enlarged ; two series of scales on the cheek. Gill-

rakers short, 10 to 12 on lower part of anterior arch. Dorsal XV-XVI 11-12 ; spines

rather strong, equal in length from the sixth or seventh, f to ^ length of head ; longest

soft rays i length of head. Anal III 6-7 ; third spine a little shorter than longest

dorsals. Pectoral acutely pointed, slightly shorter than head, reaching origin of anal.

Ventral reaching origin of anal or beyond. Caudal peduncle once and ^ as long as

deep. Caudal deeply notched. Scales finely denticulate, 34-48 -^r*; lateral lines

~lg. Dark olive above, yellow on the sides, lighter to silvery below ; more or less

regular longitudinal series of small black spots on the back and sides ; a blackish

opercular soot ; a reddish spot below the eye ; dorsal fin yellow, tipped with blackish,

with black spots, which may form oblique series, and an orange marginal band in

front ; pectoral yellow ; gular region and ventral fins orange. In other specimens the

black spots are absent and the dorsal and anal may be broadly edged with black.

The vertebrae number 34 (16+ 18).

Total length 115 millim.

Two specimens from Uvira (native name Ilariongo), one from Kaboge (same native

name), five from Niamkolo (native name Malenda or 2Iarenda), one from Lofu (same

native name), and one from Kituta.

56. Peuiatochromis pleurospilus, sp. n. (Plate XXXIX. fig. 2.)

Depth of body 3| times in total length, length of head 2f to 3 times. Snout with

curved upper profile, as long as the eye, which is 3 times in length of head and a little

exceeds interocular width ; mouth not extending quite to below anterior border of eye
;

teeth forming a narrow villiform band ; two series of scales on the cheek. Gill-rakers

short, 11 or 12 on lower part of anterior arch. Dorsal XII-XIII 12-13 ; spines equal

ii. length from the fifth, \ length of head, soft rays not longer. Anal III 7-8 ; third

spine as long as longest dorsals. Pectoral acutely pointed, slightly shorter than head,

reaching origin of anal. Ventral reaching origin of anal. Caudal peduncle twice and \

as long as deep. Caudal deeply notched. Scales finely denticulate, 32-35 '=
;
lateral

lines =f"-
8

. Olive above, silvery white beneath ; a black opercular spot, followed by a

series of six black spots along the side of the body ; the back of the male shot

with red ; dorsal with blackish or brownish spots, tipped with black ; dorsal and anal

edged with orange, more conspicuously in the male than in the female
; pectoral
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yellow or orange ; caudal with an orange band, with ( 6 ) or without ( ? ) white and

grey markings.

Total length 75 millim.

Three specimens from Mpala and three from Tembwi. Native name : Sembe.

The females carry eggs in the mouth.

57. Pelmatochromis rhodostigma, sp. n. (Plate XXXIX. fig. 3.)

Depth of body 3| times in total length, length of head 3 times. Snout with slightly

curved upper profile, as long as the eye, which is 3 times in length of head and slightly

exceeds interocular width ; mouth extending to below anterior border of eye ; teeth

forming a narrow villiform band, some enlarged and curved on the side of the lower

jaw; two series of scales on the cheek. Gill-rakers short, 10 on lower part of anterior

arch. Dorsal XIII 13-14, spines equal from the fifth, about f length of head, soft

rays not longer. Anal III 7-8, third spine as long as longest dorsals. Pectoral

acutely pointed, as long as head, reaching origin of anal. Ventral reaching origin of

anal. Caudal peduncle once and % as long as deep. Caudal deeply notched. Scales finely

denticulate, 34-35 ?| ; lateral lines ??. Olive above, silvery white below ; longitudinal

series of pink dots on the body ; throat pink ; dorsal streaked with pink
;
pectorals

and ventrals pink ; a pink band on each lobe of the caudal.

Total length 75 millim.

Two specimens from Mshale. Native name : Kasalu.

This species is closely allied to the preceding. It differs in the enlarged teeth on

the sides of the lower jaw and in the number of scales in a transverse series.

58. Pelmatochkomis auritus Blgr. (Plate XXXIX. fig. 4.)

Two adult specimens from the Kazzaga market, native name Kibombobombo ; three

young from Mshale, native name Kanyamitenga.

The coloration of the adult when fresh is described as light olive above, silvery

below, with a good deal of yellow towards the tail; three or four longitudinal rows of

iridescent bluish spots in the middle third of the body ; dorsal and anal fins with white

spots, the former tipped yellow and black
;
pectorals yellowish, ventrals white ; caudal

with white spots and yellow bars, and tipped blackish. Young specimens, measuring

65-70 millim. (Plate XXXIX. fig. 4), have very distinct silvery oblique stripes on the

body ; the dorsal and anal fins are uniform brown. The caudal fin of these young

specimens is truncate, not emarginate.

I agree with Pellegrin in referring this species, originally described as a Paratilapia,

to Pelmatochkomis.

59. Ectodus descampsi Blgr.

Three specimens from Sumbu. Native name : Kasha.

Total length 80 millim. In his notes Dr. Cunnington mentions that these are
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apparently full-sized females, with eggs in the mouth. A few eggs, measuring

4 millim. in diameter, are still in the pharynx.

Dorsal XIII 5; Anal III 10-11 ; Scales 37-38 i; Lateral lines gig; 17 gill-rakers

on lower part of anterior arch. Vertebrae 36 (17 + 19).

This genus was established for two species, E. descampsi and E. melanogenys. The

second differs, however, in having the inner rays of the ventral fin longest and the

caudal vertebras much more numerous than the preecaudals, characters which it shares

with Xenotilapia ; whilst in the first the outer soft rays of the ventral ai e, as usual, the

longest, and the caudal vertebras do not differ much in number from the prsecaudals.

I therefore propose a new genus, Enantiopus, for E. melanogenys aud its near ally

E. longianalis.

60. Enantiopus melanogenys Blgr.

Two specimens, 70-75 millim. long, from Kigoma. Native name: Mulunda.

Dorsal XIV 15 ; Anal III 13 ; Scales 40
9^g ; Lateral lines gg; 11 or 12 gill-rakers

on lower part of anterior arch.

61. Enantiopus longianalis Blgr.

Three specimens from Mbete, native name Kieta ; two from Moliro, native name

Karonda ; one from Rumonge and one from Sumbua. The last two, females, carrying

eggs in the pharynx. These specimens measure 100 to 135 millim.

Dorsal XIV 16-17 ; Anal III 16-17; Scales 40-42 | ; Lateral lines fgg; 12 or 13

gill-rakers on lower part of anterior arch.

The number of rays in the anal fin is quite sufficient for separating this species from

the preceding.

62. Xenotilapia sima Blgr.

Two specimens, measuring 130 millim., from Niamkolo. Native name : Mtununu.
25-26

Dorsal XIV 14; Anal III 11; Scales 37-38 £; Lateral lines 2IP2I ; 10 or 11 gill
10

:

11-16

rakers on lower part of anterior arch. Dr. Cunnington describes the colour as delicate

brownish above, silvery below ; head dark above.

63. Grammatoteia lemairii Blgr.

Two specimens from Niamkolo, native name Mendi, and one from Kasawa, native

name Liingi. These specimens measure from 130 to 210 millim.

Dorsal XV 14-15 ; Anal III-IV 10-11 ; Scales 52-55 .-i^
; Lateral lines 2~^26; 10 or

11 gill-rakers on lower part of anterior arch. Dr. Cunnington describes the colour

as uniform grey or delicate brownish above, silvery below ; opalescent blues below

vol. xvii.—part vi. No. 5.

—
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the eye and on the gill-cover ; dorsal fin fringed with black. The vertebrae number

36 (14+ 22).

64. Trematocara nigrifrons, sp. n. (Plate XLI. fig. 1.)

Depth of body 3J times in total length, length of head 3 times. Snout with

curved upper profile, a little shorter than the eye, which is twice and f in length of

head and a little exceeds interorbital width ; mouth extending to below anterior fourth

of eye ; head naked, with large cavities as in the other species of the genus. Gill-

rakers long and slender, closely set, 20 or 21 on lower part of anterior arch. Dorsal X
11-12 ; spines feeble, increasing in length to the last, which measures

-f length of

head ; last soft rays a little shorter. Anal III 10 ; third spine as long as longest dorsal.

Pectoral acutely pointed, a little longer than the head. Ventral not reaching origin

of ana]. Caudal with deep crescentic notch. Caudal peduncle once and ^ as long

as deep. Scales 29-30 ; upper lateral line 7-8 ; lower lateral line absent. Yellow;

a blackish bar across the interorbital region; dorsal and anal fins with a blackish streak

near the edge, which is white.

Total length 75 millim.

Two specimens from Sumbu. Native name : Kilomo.

This species is very closely allied to T. marginatum Blgr., from which it differs in

the longer and much more numerous gill-rakers.

Dr. Pellegrin, in his Monograph of the Cichlidae, p. 331, has expressed his doubts as

to the distinctness of T. unimaculatum from T. marginatum. A renewed examination

of the specimens in the British Museum has convinced me that these doubts are not

justified. T. unimaculatum differs from T. marginatum in having a smaller eye, a

narrower interorbital space, a strikingly longer caudal peduncle, much stronger dorsal

and anal spines, more numerous gill-rakers (17 or 18 instead of 10 to 16), and fewer

soft rays in the anal fin (7 or 8 instead of 10). Considering that I have before me
three specimens of T. marginatum and ten of T. unimaculatum, I feel confident that

such differences, occurring in combination, cannot be merely individual ; and the fact

that the largest specimen of the former species measures 63 millimetres (without

caudal fin) and the smallest of the latter only 70, proves that they cannot be ascribed

to age, as suggested by Dr. Pellegrin. The specimens are sufficiently well preserved

to show that the second or lower lateral line is totally absent ; its representation on

Plate XVIII. fig. 3 of my third Report in these ' Transactions ' is an error of the artist,

which I unfortunately overlooked.

65. Tropheus moorii Blgr.

A single specimen from Sumbu. Native name : Kifuia.

Dr. Cunnington describes its colour when fresh as : " Dark reddish-brown, with
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some suggestion of green, especially posteriorly; scales in dorsal region outlined

with darker ; dorsal and anal fins dull red, tipped with black ; ventrals dark but

reddish."

66. SlMOCHEOMIS DIAGRAMMA Gthr.

Numerous specimens, measuring from 75 to 185 millim., from Niamkolo, Sumbu,

Vua, and Pembe. Native names: Imjmma, Mbarama, Modi, Tempendi, Kikalakala.

A female, measuring 92 millim., carries a few embryos in the mouth, these measuring

10 millim. and the vitelline sac 3^-.

Dr. Cunnington has taken the following notes on fresh specimens:—"Olive above,

lighter below, but with the scales in the dorsal region darker on the overlap ; some

9 or 10 rather faint vertical darker stripes on the body; dorsal with brownish spots,

tipped black ; anal with dark red border and two red spots posteriorly ; caudal darker

in the posterior third." Other specimens, of the male sex, are " Greyish above, shading

to lighter, almost white below ; all scales with olive outlines ; head dark above

;

pectoral and ventral fins with red upper margins ; dorsal tipped red and black
;

anterior and lower margin of anal bright red, tipped with black." Females have the

" Paired fins and the anal olive, the dorsal tipped yellow and black."

67. TlLAPIA NILOTICA L.

A perfectly typical specimen from Lofu, measuring 310 millim., with dorsal XYII 12,

anal III 10, and 23 gill-rakers on lower part of anterior arch. According to

Dr. Cunnington, the fish grows to 390 millim. and occurs not only in Tanganyika

itself but also in a small lake and in overflowed rivers near Kombe, on the east

coast. Native name : Kivmbwi.

T. nilotica, which has a wide distribution in Africa and Syria, had not previously

been recorded from further south than Lake Kivu, where specimens were collected

by Mr. Moore.

68. Tilapia burtoni Gthr.

Several specimens from Kituta and Kakonde River, Mtondwe Bay. Native names :

Fwili and Sidia.

69. Tilapia latifrons, sp. n. (Plate XL.)

Depth of body barely twice in total length, length of head 3^ times. Profile of

snout descending in a steep, straight line ; eye twice in length of snout, 5 times in

length of head, twice and \ in interorbital width ; mouth extending to between nostril

and eye ; outer teeth strong, bicuspid, followed, after an interspace, by small tricuspid

teeth forming 5 series in the upper jaw and 4 in the lower ; 3 series of scales on the

cheek; large scales on the opercle. Gill-rakers short, 9 on lower part of anterior

arch. Dorsal XVI 13 ; spines strong, increasing in length to the last, which measures £
4g 2
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length of head; median soft rays produced, longer than head. Anal III 11 ; spines

stronger but shorter than dorsals, third ^ length of head ; median soft rays produced,

like the dorsals. Pectoral acutely pointed, as long as head, not reaching origin of

anal. Ventral reaching vent. Caudal peduncle deeper than long. Caudal truncate,

slightly emarginate. Scales finely denticulate, 32 ^; lateral lines ^. Olive-green

above, the scales outlined with black, bluish green to white beneath ; cheek and

opercle mottled green and blue, with some black ; a black opercular spot ; dorsal

black, with regular large round blue spots, towards the edge turning to yellow with

white spots; anal and caudal similarly coloured, but the spots less distinct; pectorals

brown, ventrals grey.

Total length 260 millim.

A single specimen from Kituta. Native name : Ntunka.

This fine Tilapia is allied to T. melanopleura A. Dura, (lata Gthr.), but the inter-

orbital space is considerably broader, there are 11 soft rays in the anal instead of 9

or 10, and the markings on the fins are different.

70. Tilapia horii Gthr.

Two adult specimens, measuring 140 millim., from Niamkolo, native name Songa

Matete, and one young, measuring 75 millim., from Surabu, native name Kilomo.

Two of these specimens have 8 soft rays in the anal fin. I no longer regard T. rubro-

punctata Blgr. as separable from T horii.

71. Tilapia daedennii Blgr.

Five specimens, measuring 175 to 240 millim., from Niamkolo. Native names :

Sangani, Nkungula, Masangano.

Females have the mouth and pharynx filled with eggs, 5 or 6 millim. in diameter.

72. Tilapia labiata Blgr.

Three specimens, measuring 330, 190, and 95 millim. respectively; two from

Niamkolo and one from the Kakonde Biver, running into Mtondwe Bay. Native

name : Kawbo or Lafwa.

All three specimens have the produced lips characteristic of the species. Dorsal

XVII 10-11 ; Anal III 7 ; 16 to 20 gill-rakers on lower part of anterior arch. Dorsal

and anal with round reddish-yellow spots between the soft rays ; a yellow spot on the

middle of the ventral.

73. Tilapia microlepis Blgr.

Two specimens, measuring 285 and 265 millim. respectively, from Niamkolo. Native

name : Kupi or Kuhi.
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Dr. Cunnington measured a specimen 610 millim. long, and notes that the fish is

said to grow still larger.

74. TlLAPIA GRAXDOCULIS Bl£T.

Three specimens from Niamkolo, native name Wesiva, and one from Surabu, native

name Kisangi.

Dorsal XIII-XIV 13-14 ; Anal III 9 ; Scales 58-65^ ; Lateral lines |=g ; 14 to

16 gill-rakers on lower part of anterior arch. The ventrals do not extend beyond the

origin of the anal.

Dr. Cunnington describes the coloration as dark olive-brown above, shading to

lighter, with some yellow, below ; a series of about five irregular blackish blotches

on the side of the body ; dorsal with yellow spots, tipped black
; pectoral slightly,

ventral strongly tinged with yellow; anal with yellow markings; proximal half of

caudal darker than the rest.

75. Petrochrojiis poltodox iBlgr.

Two specimens from Niamkolo and one from Pembe. Native names : Infutu and

Ilianbu.

In the largest specimen, 170 millim. long, the depth of the body equals the length of

the head, the diameter of the eye is contained nearly 5 times in the length of the head

and once and \ in the interorbital width. There are 6 series of scales on the cheek,

and 19 spines in the dorsal tin. Its colour when fresh is noted as "Greenish brown

over most of the body, but a little lighter below, with a patch of rather darker colour

at the edge of each scale." A smaller specimen is described as " Olive above, shading

off to lighter and greyish below, scales outlined by rather darker shade ; dorsal fin

•with reddish tinge in anterior region and tipped black ; anal with several prominent

spots of bright yellow ; distal half of ventrals slightly reddish."

76. Petrochromis tangankle Gthr.

One specimen from Niamkolo and one from Kituta. Native name : Kilongo.

CuNNINGTONIA, g. 11.

Jaws with broad bands of minute, bristle-like teeth with incurved tricuspid crowns.

Maxillary largely exposed at the end. Body moderately elongate, covered with small,

feebly ctenoid scales; two lateral lines, the upper complete. Dorsal with 13 spines,

anal with o. Vertebra; 36 (18 + 18).

Agrees with I'etrochromis in the dentition, differs in the maxillary bone being largely

exposed when the mouth is closed.
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77. Cunningtonia longiventkalis, sp. n. (Plate XLI. fig. 2.)

Depth of body equal to length of head, 3 times in total length. Snout broad, very

convex, shorter than the eye, which is 2|- times in length of head and equals inter-

ocular width ; maxillary extending to below anterior border of eye ; 2 or 3 series

of small scales on the cheek ; large scales on the opercle. Gill-rakers rather

short, 13 on lower part of anterior arch. Dorsal XIII 13; spines weak, subequal

from the 7tb, nearly \ length of head
;

posterior soft rays produced, \ or -§• length of

head. Anal III 8-9
; spines weak, 3rd \ length of head ; soft rays produced like the

dorsals. Pectoral acutely pointed, as long as head, reaching beyond origin of anal.

Ventral produced into a very long filament, nearly twice as long as head. Caudal

peduncle once and \ as long as deep. Caudal with deep crescentic notch. Scales

38 jAtk', lateral lines j^jg- Bluish black above, bright silvery beneath ; fins blackish.

Total length 110 millim.

Two specimens from Niamkolo. Native name : Kalilolilo.

This fish bears a striking resemblance to Tilapia boops Blgr., in which, however,

the dentition is very different and the maxillary bone is almost concealed when the

mouth is closed, and the vertebrae are fewer (16 + 1-6).

78. Eketmodus cyanostictus Blgr.

Two specimens from Niamkolo Bay and one from Sumbu. Native name : Kamfoto.

Dr. Cunnington describes the colour as dark brownish grey with a number of

scattered spots of a brilliant blue.

The specimen from Sumbu, a female measuring 75 millim., contained developing

embryos in the mouth ; some of them dropped out before the specimen could be

preserved.

79. Xenocheomis hecqui Blgr.

A single specimen from Moliro. Confounded by the natives with the following-

species under the name of Komangingi.

80. Plecodus paradoxus Blgr.

Two specimens from Kasakalawe (native name JSkanka), two from Niamkolo

(n. n. Nswepa), one from Sumbu and one from Moliro (n. n. Komangingi).

As this remarkable fish was only known from young and defective specimens, a new
description from the material now at hand seems desirable.

Depth of body nearly equal to length of head, 3^ to 4 times in total length. Snout

short and convex, as long as the eye in the adult, shorter in the young ; diameter of

eye 3 to 3-|- times in length of head, once to once and |- in interorbital width ; mouth
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extending to below anterior fourth of eye
;
jaws strong, lips thick; 18 or 20 teeth in

the upper jaw, 14 or 16 in the lower ; interocular region scaly, convex ; 3 or 4 series

of scales on the cheek ; larger scales on the opercle. 18 to 20 gill-rakers on lower

part of anterior arch, the posterior rather elongate. Dorsal XIX-XX 11-13 ; spines

rather strong, subequal from the 8th or 9th, f to i length of head
;

posterior soft rays

longest, f length of head. Anal III 12-13 ; spines very strong, third longest, f to ^
length of head. Pectoral acutely pointed, f to 4- length of head. Ventral not reaching

anal. Caudal peduncle once and § to twice as long as deep. Caudal with deep

crescentic notch. Scales 75-78 J^; lateral lines ggj; 5 series of scales between the

lateral lines anteriorly. Olive-grey above, in the fresh condition, shading to whitish

below, with 7 or 8 somewhat irregular, yellowish-brown longitudinal lines; two or

three ill-defined dark brown bars across the back and a round spot at the root of the

caudal fin sometimes present; a black opercular spot; dorsal and caudal fins brown,

with round yellow spots.

Total length 290 millim.

The vertebras number 38 (18 + 20). The occipital crest is very strong.

Mastacembelid^e.

81. Mastacembelus mookii Blgr.

Five young specimens, 40 to 70 millim. long, from Utinta, dredged among shells in

about 15 fathoms. Native name: Molombo.

The dorsal spines number 26 or 27.

82. Mastacembelus ctoxingtoni, sp. n. (Plate XLI. fig. 3.)

Depth of body 10 to 11 times in total length, length of head 7 to 1\ times. Vent

equally distant from end of snout and from root of caudal fin, its distance from the

head equal to 2\ to 2-f times length of latter. Snout 3 to 4 times as long as eye,

ending in a trifid appendage which is a little longer than the latter ; cleft of mouth

extending to below nostril or not quite so far ; a strong, erectile spine below the nostril

;

two strong prseopercular spines. Dorsal XXIX 95-105, spines increasing in length

;

anal II 115-125, second spine equal to penultimate dorsal; both fins completely

embracing the rounded caudal ; the distance between the first dorsal spine and the head

3 to %\ times in length of latter. Pectoral twice and \ to 3 times in length of head.

Scales very small, 26 to 28 between origin of soft dorsal and lateral line. Uniform

brown above, or olive-brown mottled with darker, white beneath ; caudal blackish,

edged with orange.

Total length 580 millim.

Two specimens from Kituta, native name Morobe, and one from Kazzaga, native

name MoU/mbo.
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Closely allied to M. congicus Blgr. ; distinguished by the fin-formula and the

coloration.

83. Mastacembelus mniatus Blgr.

Two young specimens, 75 and 38 millim. long, one from Niamkolo Bay (native

name Morobi), the other from Kasawa (native name Molombo).

The dorsal spines number 33 or 35.

84. Mastacembelus ophidium Gthr.

A single specimen, measuring 330 millim., from Burton Gulf. Native name:
Molombo.

Length of head 8| times in total length. 33 dorsal spines. Pale olive-brown

above, with roundish spots of a dark brown ; white beneath ; dorsal and pectorals

spotted with brown ; anal and caudal of a light orange colour, unspotted.

We are now acquainted with 7 species of Mastacembelus from Lake Tanganyika.
They may be distinguished as follows :

—

I. Vent equally distant from end of snout and from root of caudal fin.

A. No pi'Eeopercular spine.

Dorsal XVIII 85 ; Anal II 90 M.frenatus Blgr.

Dorsal XXV-XXVII 70-80; Anal II 70-80 M. moorii Blgr.

B. Two prseopercular spines.

Dorsal XXIX 95-105; Anal II 115-125 M. cmningtoni Blgx.

II. Vent nearer caudal fin than end of snout.

A. One or two prseopercular spines.

Dorsal XXXI 70; Anal II 70 M. ellipsifer Blgr
Dorsal XXXVI-XXXIX 50-60; Anal II 50-60 M. twngwnMm Gthr.

B. No prseopercular spine.

Dorsal XXXIII-XXXV 85; Anal II 85 M. taniatus Blgr.

III. Vent nearer end of snout than caudal.

Dorsal XXX-XXXIII 100-120; Aual I 115-130 M. ophidium, Gthr.
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PLATE XXX.

Fig. 1. Marcusenius tanganicanus, p. 545. •§ nat. size.

2. Pellonula miodon, p. 546.

3. Alestes rhodopleura, p. 547. f nat. size.
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PLATE XXXI.

Dinotopterus cmningtoni, p. 550.

a. Adult, \ nat. size ; b. Upper view of head, \ nat. size ; c. Dentition, natural size
;

d. Young, natural size.
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PLATE XXXII.
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PLATE XXXII.

Fig. 1. Neobola minuta, p. 549. Enlarged.

2. ChrysicMhys sianenna, p. 551.

3. Phyllonemus typus, p. 552.

4. Haplochilus pumilus, p. 554.
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PLATE XXXIII.
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PLATE XXXIII.

Auchenoglanis occidentalism var. tanganicanus, p. 553,

with upper view of head and open mouth.
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PLATE XXXIV.

V0L jtvn.—paet vi. No. 7.— October, 1906.
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PLATE XXXIV.

Synodontis melanostictus, p. 553,

with upper and lower views of head.

i natural size.
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PLATE XXXV.

Fig. 1. Lates angustifrons, p. 555.

1 a. „ ,, upper view of head.

2. „ microlejns, p. 555, upper view of head.

3. Lamprologus multifasciatus, p. 55S.

4. „ reticulatus, p. 580.

5. „ callhirus, p. 560.
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PLATE XXXVI.
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PLATE XXXVI.

Fig. 1.

2.

O
0.

Lamprologtis hrevianalis, p. 555.

„ cunningtoni, p. 557

,, mondabu, p. 557.

4. ,, callipterus, p. 559.



3

ss

CO

p
Pi

w

O

hi

D
PQ
<
Q

o

z
o

o
z
s

CJ

CM

CO

>
w

CQ

M
Ci>

O
-

5
en
(X





PLATE XXXVII.
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PLATE XXXV II.

Fig. 1. Paratilapia frontosa, p. 561. 1 a. Dentition.

2. Pelmatochromis polylepis, p. 566, young.
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PLATE XXXVIII.

Fig. 1. Bathybafes minor, p. 564.

2. Haplotaxodon microlepis, p. 566.
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PLATE XXXIX.

Fig. 1. Pelmatochromis melanostigma, p. 567.

2.
,., pleurosp'lus, p. 567.

S.
,, rhodostigma, p. 568.

3 a. ,, ,, lower surface of head and

anterior part of body.

4. „ auritus, p. 568, young.
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PLATE XL.

Tilapia latifrons, p. 571.
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PLATE XLL
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PLATE XLI.

Fig. 1. Trematocara nigrifrons, p. 570.

2. Cunningtonia longiventralis, p. 574.

3. Mastacembelus cunningtoni, p. 575. f nat. size.

3 a. Ditto : upper view of head, f nat. size.
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, on the varieties of the Wall-Lizard of Northern,

351.

Alactaga indica, 482.

Alestes, 543.

batesii, 548.

brevis, 548.

grandisquamis, 548.

maerolepidotus, 548.

macrophthalmus, 540, 547.

rhodophwra, 540, 547, 578.

Amblypodia group of the Lycrenidte, revision of

the, 1.

Ani'iliiuodia, 1 . 15, 25.

abseus, ] 12.

aceles, 45.

aclulous, 82.

acron, 140.

adatlm. 69.

adraete, 141.

Amblypodia adonias, 102.

atdias, 124.

cexone, 35.

agaba, 83.

agelastus, 136.

agesias, 95.

agesilaus, 93.

aglais, 44.

agnis, 125.

alaconia, 101.

albopimctata, 60.

aZc«, 75, 76.

aZea, 133.

alitmis, 61.

aZZafa, 128.

amantes, 42.

ameria, 22.

amisena, 6.

8»!MW«, 143.

amphimuta, 90.

anarte, 81, 125.

andersonii, 17.

anita, 18.

annetla, 19.

anna, 19.

anniella, 114.

annulata, 52.

anthelus, 77, 78.

saluratior, 76, 77.

anthore, 58.

antimuta, 98.

anunda, 76.

HjiiJf/Hiis, 1 15.

araxes, 43.

areste, 11 9.

aricia, 87.

"/•»", v 5.

4 !. 2
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Amblypodia aronya, 57.

arracana, 18.

arvina, 147.

asopia, 138.

ate, 29.

atTcinsoni, 21.

atosia, 87.

atrax, 130.

aurea, 106.

auxesia, 80.

axiothea, 153.

azenia, 140.

basaloides, 55.

hasalus, 119.

bicolora, 53.

bupola, 104.

buxtoni, 60,

cceere, 149.

camdeo, 46.

canulia, 149.

capeta, 113.

centaurus, 39.

ehinensis, 118.

corinda, 121.

coitrvoisieri, 152.

critala, 152.

cryontJie, 34.

eupido, 151.

darana, 18.

detrita, 123.

diardi, 113.

disparalis, 152.

dodonea, 134.

eZ/eta, 48.

epimete, 141.

epimuta, 88, 89.

erebina, 52.

eridanus, 49.

dilutior, 49.

eucolpis, 141.

eumolphus, 104.

eupolis, 41.

faisina, 19.

farquhari, 104.

fruhstorferi, 80.

fidgida, 114.

fulla, 150.

Amblypodia ganesa, 146.

grynea, 102.

hainana, 20.

lielius, 58.

anthelius, 58.

hellenore, 104.

hercules, 28.

Jiesba, 95.

horsfieldi, 107.

Tiypomuta, 99.

inornata, 91.

huhni, 113.

lyccenaria, 60.

meander, 32.

metamuta, 100.

mieale, 36.

minnetta, 60.

wmto, 101.

myrtale, 63.

myrtha, 01.

— myrzala, 143.

nalcida, 39.

jiarac&as, 16, 162.

ericlisonii, 18.

naradoides, 18.

• nobilis, 74, 75.

oberthuri, 101.

o?)iea, 130.

cenolria, 124.

olinda, 60.

ovomaculata, 95.

padus, 46.

palowna, 6.

paraganesa, 144.

perimuta, 139.

pJiryxus, 58.

polita, 49.

pryeri, 86.

pseudo-centaurus, 39.

pseudomuta, 87.

querceti, 130.

quercetorum, 4, 5.

quercoides. 68.

?
-a)»a, 130.

ribbei, 34.

rochana, 12.

seZia, 84.
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Amblypodia silhetensis, 72.

sophax, 53.

sophrosyne, 36.

strophe, 153.

superba, 36.

tamyrus, 58.

taooana, 16, 17.

tephlis, 53, 55.

theba, 56.

(imoleon, 9.

tounguva, 138.

tristis, 52.

viardi, 113.

vihara, 66.

i>('o?rt, 46.

violacea, 130.

vivarna, 5, 6.

viviana, 61.

yendava, 125.

reta, 135.

(JS'aralhura) fulla andamaniea, 151.

Ambulyx postica, 165, 174, 188.

Amphilius platycliir, 540.

Ancistrus, 221, 251.

alternans, 229.

angulicauda, 241.

annectem, 225, 330.

aspidolepis, 230.

aurantiacus, 236.

6ac7ii, 233.

barbatus, 240.

brachyurus, 231.

calamita, 258.

chagresi, 256.

cirrhosus, 256.

depressus, 240.

dolichopterue, 254.

duodecimals, 229.

etentacxdatus, 226.

gibbiceps, 227.

<7i,'/rts, 230.

guacharote, 238.

guentheri, 241, 332.

gymnorhynchus, 254.

beteracanthus, 237.

Tioplogenys, 255.

leucoslictus, 255.

Ancistrus lituratus, 227.

longimanus, 226.

medians, 229.

megacephalus, 234.

mulliradiatus, 228.

mystacinus, 238.

»m'«a<!«, 235.

oligospilus, 232, 332.

parahybce, 241.

pirfus, 231,237.

platycephalus, 235, 332.

punctatissimus, 236.

punctatus, 229.

scaphirliynclius, 231.

sclwmburglni, 233.

setotfiw, 239, 332.

stigmaticus, 259.

temminckii, 254.

undecimalis, 226.

vittatus, 232.

AntJiera'a belina, 169.

Antliropopiiliecus niger, 513.

Apporasa, 20.

atlcinsoni, 21.

Arctitis binturong, 500, 501.

^Iryes, 307.

boulengen, 310.

bracliycepludus, 313, 350.

cliotw, 313, 350.

cyclopum, 311.

eigenmanni, 312, 350.

/csto, 316,350.

Jissidens, Sfl6.

guentheri, 310, 350.

homodon, 309, 350.

longijilis, 314.

marmorotvs, 314, 350.

orientalis, 313, 350.

peruanvs, 317.

prenadilla, 316.

sabalo, 315.

simonnii, 317, 350.

taczanowshii, 315.

vaillanti, 312.

whymperi, 311, 316.

Arhopala, 1, 25.

aberrans, 144.
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Arliopala aloe, 147.

abseus, 112.

ace, 123.

acestes, 121.

aeetes, 45, 160.

achelous, 82.

acron, 140, 160.

adala, 148.

adatha, 30, 36, 69.

adherbal, 32.

admete, 141.

waigoensis, 141, 160.

adonias, 102, 158.

adorea, 67.

adriana, 117, 164.

adidans, 148.

cb&zs, 124, 160.

cexone, 35, 160.

agaba, S3.

agelastus, 89, 136.

agesias, 95, 160, 164.

ayesilaus, 64, 93, 158, 164.

aglais, 44.

agmis, 82, 125.

agrata, 123.

aiaa, 64.

alaamia, 101.

albopunctata, 60.

aZee, 76, 164.

aleestes, 75.

rt/crt, 133.

alemon, 133, 164.

alesia, 102.

alitceus, 61, 162.

aZZafo, 12S, 160.

alpha, 69.

amantes, 42, 162.

amatricc, 42.

amazona, 40.

amnion, 143.

ammonid.es, 143, 160.

ampliea, 112.

amphimuta, 90, 158.

omi/h's, 33, 34, 162.

anamuta, 128, 160.

anarte, 81.

andamanica, 151, 162.

Arhopala anella, 110.

aniZa, 94.

anniella, 114.

annidata, 52, 162.

——— antliarita, 78.

anihelus, 78.

aniliore, 58, 162.

antimuta, 88, 98.

anunda, 76, 160, 164.

apidanus, 115, 164.

palawanus, 115.

appianus, 32.

arama, 72.

aracoes, 43.

ai'ca, 116.

areste, 119.

argentea, 57.

arieia, 88.

a?'ieZ, 145, 160.

aroa, 85, 86, 164.

aronya, 57.

artegal, 115.

arvina, 147.

arzenius, 66.

asiV/, 92.

asoha, 118.

asopia, 138, 160.

aie, 29.

ailiara, 76.

aiosin, 87, 88, 164.

afc-aa, 130, 160.

aurea, 106.

auxesia, SO, 160.

auzea, 80.

avatlia, 96.

—— axlotliea, 153.

azata, 48.

azenia, 140.

azinis, 122.

barami, 126.

basiviridis, 108, 158, 164.

bazaloides, 55, 156, 162.

bazalus, 55, 119.

5eZZa, 122.

belplixhe, 142.

birmana, 144.

borneensis, 107.
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Arhopala brahma, 99, 158.

broolcei, 84, 156.

buddha, 148, 160.

luruensis, 12:2.

bu-vtoni, 60.

caxa, 149.

camdeo, 46.

canaraica, 133.

canulia, 149, 160.

Carolina, 50.

catori, 92, 93, 158, 164.

centav.rus, 39, 162.

coruscans, 39.

chinensis, 118, 160, 164.

Clarissa, 57.

comica, 134.

constancece, 33.

eorwck, 102, 121, 160.

coruscans, 40.

critala, 152.

cnjonthe, 34.

dajagaka, 127.

davaona, 96, 158.

davisoni, 88, 98.

cton'ta, 123.

dew, 9S, 164.

c?(Wt, 113, 164.

disparalis, 152.

dodonea, 134, 164.

dohertyi, 64, 156, 162.

drucei, 69.

duessa, 143.

eZ/eta, 48.

elopura, 86, 164.

epimete, 141, 160.

epimuta, 88, 158, 164.

emfamw, 47, 49, 156, 162.

eumolphus, 104, 158, 164.

eupolis, 41, 156.

eurisus, 31.

farquhari, 104, 105.

fndustorferi, 80.

ft'lgida, 114.

/«??«, 150.

ganesa, 146, 162.

loomisi, 146.

— jemt/w/ra, 146.

Arhopala gunongensis, 97, 158.

Jiavilandi, 82.

helianthes, 58.

helius, 58, 156.

anthelius, 5S, 156.

hellenore, 104, 105.

hercules, 28, 162.

hercidina, 28, 156.

Zeo, 28.

tj/rannus, 29.

Iiesba, 95, 160.

hewitsoni, 132, 160, 164.

horsfieldi, 106, 107, 108, 158.

hylander, 31.

hypomuta, 91, 98, 99, 158.

ijauensis, 80, 156.

inornata, 91, 158.

irregularis, 111, 158.

japonica, 134, 160, 162.

L-hamti, 129.

kiriwinii, 38, 156.

kounga, 122.

l-ulini, 113, 158.

7a«rzi, 92.

labuana, 65.

?eo, 28.

loomisi, 146.

lycanaria, 60.

malayica, 71, 158.

meander, 31, 32, 162.

metamuta, 97, 100, 164.

micale, 36.

mindanensis, 62, 1.56.

minuetta, 60.

mirabella, 61.

moelleri, 118.

moolaiana, 89, 158.

rnoorei, 97, 164.

morphina, 117, 158.

jmtta, 101, 164.

myrtale, 63, 156.

myrtha, 61, 156.

myrzala, 143.

nakula, 39.

nicivillei, 73, 15S.

nobilis, 74, 158.

oberthwi, 101, 158.
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Arhopala ocrida, 102.

ceeta, 139.

cenea, 130, 164.

cenotria, 124, 160.

olindu, 60.

opalina, 51.

ovomaculata, 95.

padus, 46, 156, 162.

paraganesa, 144, 162.

paramuta, 135, 162.

pastorella, 88, 89.

• periander, 30.

perimuta, 139.

perissa, 137, 160.

plimwps, 68, 156.

philander, 30, 162.

p>hry.vus, 58.

pirama, 40.

pirithous, 40.

pryeri, 86.

pseudooentaurus, 40.

pseudomuta, 86, 87, 156.

quercoides, 68, 156.

rafflesii, 86.

rama, 130, 164.

rooMrt, 136.

sandakani, 68.

sangira, 57, 156.

scei/a, 85.

sc-7/r<, 84.

semperi, 126.

silhetensis, 72.

similis, 94.

mngrZa, 120, 164.

sophrosyne, 36.

staadingeri, 109, 158.

subfasciata, 80.

superba, 36.

tameanga, 126.

testa, 119.

i«p/iZis, 53, 156, 162.

t7ie5o, 56, 162.

tounguva, 138, 160.

triangularis, 1]4.

trogon, 107.

turbata, 120.

tyrannus, 28.

Arhopala vihara, 66, 158.

viofa., 51, 156, 160.

v-major, 93.

waterstradti, 97.

ivildei, 151, 156.

ivimberleyi, 102.

yendava, 125.

zephyretta, 145.

ceto, 135.

{Mahaihala) anuria, 22.

Asp>rotilapia leptura, 542, 565.

Astroblepus, 318.

grixalvce, 318.

^4ieZes variegatus, 509, 510.

Atherura africana, 484.

Auchenoglanis biscviatus, 553.

occidentalis, 540, 553.

tanganicanus, 553, 584.

Babirussa babirussa, 469, 471, 519, 520.

Baker, G. T. Bethune-, ««« Bethune-Baker.

Barbus platyrhinus, 540.

serrifer, 540, 549.

tropidolepis, 540, 549.

Barilius moorii, 540, 549.

tanganicm, 540.

Basiana postica, 174.

Bassaris astuta, 496.

Bathybates fusciatus, 541, 564, 565.

-/erac, 541, 564, 565.

))i«io)-, 541, 564, 565, 594.

Bethune-Baker, G. T., Bevision of the Amblypodia

Group of the Lycsenidas, 1.

Bettongia cunimlus, 449, 451.

penicillata, 449, 450, 451.

Bombyx astreas, ISO.

bauri, 180.

bdlatrlv, 182.

delegorguei, 172.

meieus, 178.

patens, 173.

vaillantina, 182.

Boulenger, G. A., ou the Varieties of the Wall-

Lizard (Lacerta muralis) in Western Europe

and North Africa, 351 ; on the Fishes collected

by Dr. W. A. Cunnington during the Third

Tanganyika Expedition, 537.

Bradypus infuscatus, 455, 456, 517.



INDEX. 609

Brontes, 307.

prenadilla, 313, 316.

Buncea tyrrliena, 171, 186.

Butterflies, revision of the Amblypodii group of, 1.

Byblia iliihyia, 166, 186.

GaUioratis bellatrix, 182, 190.

Callithrix c-uprea, 509, 520, 521.

Camelus dromedarius, 473.

Cams familiaris, 498.

vulpes, 497, 498.

Capoeta tanganicce, 549.

Capromys pilorides, 487.

Castor Jibe); 482, 517.

Cavia jjorceUus, 484, 485.

Cebus fatuellus, 509, 510, 520, 521.

Centetes ecaudatus, 491, 492.

Cercoleptes caudivolvulus, 495, 496.

Cercopithecus niger, 511.

stairsi, 511.

ivemeri, 511, 512.

Cervus axis, 474.

Chcerocampa eson, 175, 190.

orpJieus, 165, 176, 188.

osiris, 176.

Chatostoma, 244.

Chcetostomus, 222, 244, 251, 259.

aculeatus, 230.

«?</a, 255.

anomaJus, 250, 334.

aspidolepis, 230.

aurantiacus, 236.

5nc7ii, 233.

bradiyurics, 231.

branichii, 250.]

6ra/w, 247, 334.

calamila, 258.

cirrhosus, 256, 257.

cochliodon, 243.

dentex, 243.

depressus, 240.

dermorhynchus, 248.

dolichopterus, 254.

fischeri, 248.

fordii, 261.

gibbiceps, 227.

gibbosus, 243.

gigas, 230.

Chalcclldops, 550.

Charaxes varancs, 168, 186.

CJtlrogahus cocquerdi, 503, 505.

vol. xyii.—pakt vi. No. 10.

—

Octofjcr, 1900. 4 M

Chtftostomus guacharote, 238.

giiairensis, 249.

gymnorliynchus, 254.

lieteraeantlius, 237.

lioplogenys, 255.

liystrix; 261.

itaeva, 234.

jels7cii, 258.

latifrons, 253.

leucosiicius, 255.

lituratus, 227.

loborhynelius, 246.

macrops, 234.

macvlatus, 246, 336.

malacops, 255.

marcapatce, 246, 336.

marginatvs, 249, 334.

medians, 229.

megacephalus, 234.

mic»-o/js, 247, 249, 251, 336.

mystacinus, 238.

nigricans, 236.

nigrolineatus, 244.

niveatus, 235.

nudkeps, 254.

nudirostris, 251.

oligospilus, 232.

pictus, 231.

-platycephalus, 235.

pwictatissimus, 236.

punctatus, 229.

scaphirhynclius, 231.

sot'mu», 252.

serratus, 260.

setosus, 239.

spinosus, 260.

stannii, 248.

iaczanowsl-ii, 247.

tcctirostris, 255.

thomsoni, 250, 336.

irinitatis, 238.

iindecimalis, 226.

variolus, 256.

vittatus, 232.
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Chiromys, 53(5.

Chromis paterfamilias, 538.

{Tilapia) philander, 538.

Chrysichthys brachynema, 540, 551.

cranchii, 540.

furcatus, 552.

myriodon, 540.

sianena, 540, 551, 582.

Cirina forda, 170, 186.

Citharinus gibbosus, 540, 548.

Glarias lioceplialus, 540.

robecchii, 540, 550.

Cochliodon, 242.

cochliodon, 242.

Copaxa Jlavinata, 170, 172, 186.

Crenis boisduvali, 167, 186.

natalensis, 167, 186.

Cricetus frumentarius, 482, 483.

Gryptoprocta ferox, 500, 501.

Cunnington, W. A., on the Fishes collected during

the Third Tanganyika Expedition by, 537.

Cunningtonia, 573.

longiventralis, 542, 574, 600.

Cyclopium, 307.

cyclopnm, 312.

guentheri, 310.

humboldtii, 311.

Cyclothurus didactylas, 516.

Cynictis penicillata, 500, 501.

Cynonycteris collaris, 492.

Daman, 535.

Darapsa marginata, 177.

Darasana, 25.

newara, 135.

pierimuta, 139.

Dasypus minutus, 458, 459, 516, 518, 519.

sexcinctus, 516.

wZZosus, 458, 459, 516.

Dasyurus viverrinus, 446, 447.

Delturtu; 222.

angulicauda, 241.

paraJiybce, 241.

Deudorix mcecenas, 11.

timoleon, 11, 12.

Bidelphys virginiana, 445.

Dinotopterus, 550.

cunningtoni, 540, 550, 580.

Dipus cegyptius, 482.

Dolichotis patachonica, 484, 487.

Dromicia nana, 449.

Echidna, 442, 525.

hystrix, 444.

Ectodus descampsi, 541, 568.

melanogenys, 569.

Egybolis vaillantina, 182, 190.

Elephas africanus, 466.

Enantiopus, 569.

lonyianalis, 537, 538, 541, 665, 569.

melanogenys, 541, 569.

.B/mws granti, 479, 480.

Eretmodus cyanostictus, 537, 542, 574.

Erinaceus algirus, 491.

Estigmene atropunctata, 179, 188.

dissimilis, 165, 179, 188.

Euchloris devocata, 184, 190.

Europe, on the varieties of the Wall-Lizard of

Western, 351.

Eurytela hiarbas, 166, 186.

Farlowella, 302.

ac«s, 304.

amazonum, 305.

carinata, 305.

gladiola, 305, 348.

gladius, 303.

gracilis, 303, 348.

knerii, 304.

-—— oxyrhynchus, 304.

Eaweett, Lt.-Col. <T. M., on Transform atious of South-

African Lepidoptera, 165.

-FeZis caracal, 501, 502.

serval, 501.

Fishes, monograph of the Loricariidce family of,

191.

of the Third Tanganyika Expedition, 537.

i?7os, 25.

ahamus, 115.

artegal, 115.

Galago gametli, 506, 507.

Galeopithecus, 535.

Galictis barbara, 495.

Gazella dorcas, 474.

marica, 518.

Geometra devocata, 184.

Gephyrochromis moorii, 542.
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Giraffa camelopardalis, 474, 475.

Gorilla savagei, 513, 514.

Grammatotria lemairii, 541, 565, 569.

Gynanisa maia, 171.

Hapale penicillata, 50S.

Haplochilus pumilus, 540, 543, 554, 582.

tanganicanus, 540, 547, 554.

Haplochromis desfontainesii, 539.

ishmaeli, 539.

Haplotaxodon, 565.

microlepis, 541, 566, 594.

Harttia, 297.

loricariiformis, 298.

Memiancistrus, 221, 259.

aspidolepis, 230.

bracliyurus, 231.— /<>/•*';, 26i.

guacliarote, 239.

heteracanthus, 237.

hystri.v, 261.

itacua, 234.

longipinnis, 235.

medians, 229.

megacephalus, 234.

mystacinus, 238.

oligospilus, 232.

pictus, 231.

scapJiirhynchus, 231.

scliomburglcii, 233.

serratus, 260.

spinosus, 260.

iriuitatis, 239.

vittatus, 232.

Hemiloricaria, 270.

caracasensis, 270.

Hemiodon, 296.

acipenserinus, 296.

depressus, 296.

platycephalus, 295.

Hemiodontichthys, 296.

acipenserinug, 296.

dipressus, 296.

J/ciiiipsilichthys, 220.

ij'ibif), 221.

/A iiiii-Iiii 'I' !>,/<, ,-</iiri, 172, I -ii.

smilax, 171, 186.

Heqjestes albicauda, 500, 501

.

Herpestes griseus, 500, 501.

ichneumon, 500, 501.

Hesperia apidanus, 115.

centaurus, 39.

mcecenas, 11.

Heterobranchus, 550.

Hisonotus, 265.

Icevior, 268.

leptochilus, 268.

notatus, 268.

Hycena crocuta, 498, 499.

Hydrochoerus capybara, 484, 486, 535.

Hydrocyon lineatiis, 540, 547.

Hyloicus juniper i, 177, 188.

Hypoptopoma, 263.

bilobatum, 263, 265.

carinaium, 264.

guentlieri, 264, 338.

gulare, 265.

joberti, 265.

steindaclineri, 265.

tJwracatum, 263, 265.

Hypostonms, 202, 221, 244, 251, 259.

alatus, 211.

asperatus, 217.

aurantiacus, 236.

axirogultatus, 217.

barbatus, 240.

bufonius, 258.

valamita, 258.

cirrliosus, 256.

cochliodon, 242.

commersonii, 206.

duodecimalis, 226.

emargi.natus, 210.

erinaceus, 251, 252.

etentacidatum, 226.

granosns, 300.

guacari, 205.

guacliarote, 238.

guttatus, 240.

horridus, 210.

itacua, 234.

nigricans, 236.

niveatus, 235.

nttdicc/is, 254.

pantheriiius, 209.

4m2
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Hypostomus partialis, 228.

pictus, 237.

plecostomus, 205, 209.

pnmctatus, 207.

robinii, 205, 215.

serratus, 260.

sjrinosus, 260.

squalinum, 210.

subcarinatus, 207.

temmincJcii, 254.

vicinus, 236.

Hyrax capensis, 460, 461, 516.

Hystrix cristata, 484.

Ichthyology of Lake Tanganyika, 537.

Ictonyx zcrilla, 495.

Indris brevicaudatus, 503.

Intestinal Tract of Mammals, 437.

Tots, 25.

Iraota, 1, 8, 16.

boswelliana, 12.

lazarena, 13, 156.

mcecenas, 10, 11.

jiiZa, 14.

rochana, 12.

timoleon, 9, 10, 11, 12, 162.

Julidoehromis ornatus, 541.

Zn6(?o cylindricus, 540, 543, 548.

forskalii, 548.

Lacerta acrolampra, 403.

af/ito, 373, 389, 392.

bedviagce, 369, 410, 411, 413, 420.

bruggemanni, 384.

depressa, 354, 359, 368, 369.

derjuginii, 380.

faraglionensis, 394.

jilfolcnsis, 401.

</<?««, 377, 405,413.

horvathi, 358, 365, 366, 367, 378.

lilfordi, 372, 373, 376.

mosoriensw, 366.

muralis, 351-436.

balearica, 369, 370, 372, 373.

pityusensis, 370.

bedriagce, 384, 404, 409, 411, 413, 414,

415, 424, 434, 436.

bocagei, 361, 369, 415, 416, 420, 426,

428, 436.

Lacerta muralis breviceps, 376, 378, 379, 420, 428.

brueggemanni, 376, 377, 380, 381, 383,

384, 386, 387, 388, 389, 394, 401, 404, 405,

420, 422, 424.

campestris, 380, 388, 389, 390, 391, 392,

394, 395, 396, 397, 399, 404, 405, 420, 432,

434.

cettii, 370.

chalybdea, 365.

ccerulea, 394, 396.

cceruleo-coerulescens, 394, 396.

ccendescens gallensis, 394, 396.

monaconensis, 394, 396.

concolor, 394.

Corsica, 407.

depressa, 366.

elegans, 394.

-faraglionensis, 394, 396.

filfoltnm, 386, 388, 401, 404, 420, 432,

434.

flaviundata, 384, 385, 386.

fusca, 361, 368, 372, 373, 376, 398,

405, 406, 415.

Corsica, 406.

nigriventris, 384.

genei, 406.

gigliolii, 369, 372, 373, 374.

hispanica, 363, 368, 369, 420, 426, 428.

latastii, 394.

lilfordi, 369, 372, 373, 420, 424, 430.

Uolepis, 363, 368, 369, 416, 420, 426

428.

livornensis, 392.

maculata, 394.

reticulata, 410.

tigris, 410.

maculato-striata, 394.

milensis, 408.

modesta, 394, 396.

monticola, 365, 366, 369, 420, 426, 428.

multifasciata, 390, 392.

naxensis, 408.

neapolitana, 377, 380, 381, 384, 387,

388, 394, 406.

- campestris, 390.

lineata, 406.

livornensis, 390.
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Laeerta mwralis neapolitana nigriventris, 384.

ventromacidala, 384.

nigriventris, 376, 377, 3S0, 383, 384,

387, 3S8, 389, 394, 398, 399, 401, 403, 413,

420, 422, 434.

pityusensis, 361, 363, 369, 370, 420, 430.

punctato-fasciata, 394.

striata, 394.

quadrilineata, 383, 384, 399, 404, 405,

407, 419, 420, 424, 434, 436.

rasquinetii, 360.

reticulata, 394, 399.

sardoa, 404, 413, 420, 434.

saxicola, 365, 380.

serpa, 376, 387, 388, 389, 390, 394, 396,

398, 399, 400, 401, 404, 420, 424, 432, 434.

sicula, 396.

steindachneri, 368.

striata, 390, 394, 396.

striato-maadata, 394.

tiliguerta, 370, 376, 377, 388, 408, 415,

419, 420, 434, 436.

typiea, 369, 376, 377, 383, 387, 389,

391, 394, 399, 404, 420, 426, 428.

vaucheri, 365, 415, 418, 420, 436.

—— viridiocellata, 394.

olivacea, 394, 396.

oxycephala, 368, 411.

bedriagce, 411.

hispanica, 368.

reticulata, 411.

podarcis cettii, 408.

genei, 405.

puccina, 394.

sardoa, 413, 414.

saxicola, 366.

sclireiberi, 361.

serpa, 377, 390, 394, 396, 405, 409.

sicula, 394, 396.

laurim, 389.

genei, 406.

tiliguerta, 390, 404, 408, 419.

. viridis, 389, 391, 394.

gadovii, 361.

vivipara, 358, 373, 379, 380, 419.

Lagomys ogotona, 518.

Lagostomus trichodactylus, 487.

Lama huanaco, 473.

Lamprologus brevianalis, 541, 555, 562, 590.

brevis, 541, 561.

callipterus, 541, 559, 560, 562, 590.

caUiurus, 541, 560, 562, 588.

compressiceps, 541, 561, 562.

cunningtoni, 541, 557, 562, 590.

ehngatus, 541, 556, 557, 562.

fasciatus, 541, 562.

furcifer, 541, 562.

hecqui, 541, 559, 560, 562.

lemairii, 541, 556, 558, 560, 562.

modestus, 541, 558, 562.

mondabu, 541, 557, 562, 590.

moorii, 541, 562.

multifasciatus, 541, 558, 562, 5S8.

reticularis, 541, 560, 562, 588.

tetracanthus, 541, 556, 562.

tretocephalus, 541, 557, 562.

Lasiancistrus, 224.

Lates angustifrons, 541, 555, 588.

microlepis, 541, 555, 588.

Lemur mongoz nigrifrons, 503, 504.

rufifrons, 503.

Lepidoptera, on transformations of South-African,

165.

Lepus cuniculus, 488, 489.

timidus, 517.

Liposarcus, 222.

altipinnis, 227.

jeancsianus, 228.

midtiradiatus, 228.

pardalis, 228.

scrophus, 227.

varius, 228.

Lizard (Wall-), on the West-European and North-

African varieties of, 351.

Lopliuron marginatum, 177, 188.

Loricaria, 270, 273.

acipenserina, 296.

acuta, 287.

amazonica, 286.

anus, 289.

apeltogaster, 292.

aurea, 301.

barbata, 301.

bransfordi, 270.
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Loricaria brevirostris, 299.

brunnea, 270.

cadece, 279.

carinata, 292.

castanea, 287, 288.

catamarcensis, 280.

cataphracta, 291.

cirrhosa, 286, 291.

—— depressa, 296.

dura, 291.

evansii, 290.

filamentosa, 274, 292.

jtomj, 205.

frenaia, 302.

—— jubata, 278, 338.

Iconopickyi, 281.

Za&toHs, 28S.

Iceviuscala, 284, 285.

lamina, 294, 295.

lanceolata, 277.

laticeps, 295, 348.

— latirostris, 283, 340.

ftma, 281, 282.

macrodon, 293.

macroniystax, 294.

maci-ops, 290, 342.

maculata, 286.

magdalence, 279.

microlepidogaster, 283, 338.

nigricauda, 275, 340.

nudirostris, 288.

nudiventris, 290.

panamensis, 301.

parahemiodon, 286.

parva, 276.

paulina, 283.

phocvocephala, 276.

plaiycephala, 295.

platystoma, 298.

platyura, 270.

plecostomus, 205.

punctata, 285, 342.

rostrata, 290, 300, 301.

gett/w-a, 291.

simiUima, 292, 342.

spiseii, 289.

— steindachneri, 281.

Loricaria strigilata, 283.

stubelii, 287.

teffeana, 2S0.

ft/pus, 286, 287.

uracantha, 278.

r valenciennesi, 286.

variegata, 293.

vetula, 293.

Loricariiclitliys, 270, 273.

maculatus, 286.

Loricariidai, revision of the Fishes of the family, 191.

Ludia smilax, 170.

Lutra vulgaris, 495.

Lyccena japonica, 134.

Lyccenidcs, revision of the Amblypodia group of the

1.

Macacus arctoides, 511.

rfcesws, 511, 520,521.

Macropns bennettii, 449, 452, 517.

Mahathala, 1, 20.

ameria, 22, 162.

atl-insoni, 21.

</cme, 23.

Jiainani, 23, 156.

(Apporasa) aikinsoni, 21.

Malopterurus electricus, 540, 554.

Mammals, on the Intestinal Tract of, 437.

Manatus inunguis, 464, 516.

Manis tricuspis, 454.

Marcusenius discorJiynchus, 545.

petherici, 545.

tanganicanus, 540, 545, 578.

Mastacembelus congicus, 576.

cunningtoni, 542, 575, 576, 600.

ellipsifer, 542, 576.

frenatus, 542, 576.

?»oorn, 542, 575, 576.

ophidiwn, 542, 576.

tceniatus, 542, 576.

tanganicai, 542, 576.

Megaderma, 492.

Metanastria aculeata, 180, 188.

Metarctia meteus, 165, 178, 188.

Microlepidogaster, 265.

perforatus, 269.

Microtlirissa, 547.

Midas rujimanus, 508.
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Mitchell, P. C, on the Intestinal Tract of Mammals,

437.

Mormyrus caschive, 546.

longirostris, 540, 546.

Mus arboricola, 482, 483.

decumanus, 482, 483.

Muscardinus aveUanarius, 4S2.

Mustela subpahnata, 495.

Mycetes beelzebul, 509, 519, 520.

seniculus, 509.

Myriad lazarena, 13.

Myrmecophaga didactyla, 516.

Nandinia binotata, 500, 501.

Naratlmra, 25.

achelous, 82.

agelastus, 89, 136.

agnis, 125.

albopunctata, 60.

amaria, 22.

amnion, 143.

amphinuta, S6.

anniella, 114.

anthelus, 76, 78.

erre>«, 85.

atosia, 87.

ba.vtoni, 60.

centaurus, 39.

farquhari, 104.

inomata, 91.

/turn, 92.

lyccenaria, 60.

maxwelli, 104.

inetamv.ta, 100.

moolaiana, 89.

roona, 136.

subfasciata, 151.

vihara, 66.

Nasalis larvatus, 511.

Nasua viltata, 490.

iVeotoZa, 543, 550.

argentea, 550.

bottegi, 550.

nu'nuta, 540, 549, 550, 582.

Neoplecoslomus, 306.

granosus, 306.

microps, 306.

Nephele variegata, 177, 188

Nilasera, 25.

adriana, 117.

amantes, 42.

apella, 4:2.

areste, 119.

asoka, 118.

centaurus, 39.

fulgida, 114.

moelleri, 118.

opalina, 51.

pirama, 39.

pirithous, 39.

subfasciata, 80.

wimberleyi, 102.

Nudaurelia belina, 169, 186.

Ochotona pusilla, 517.

rufescens, 440, 488, 518.

Odaxoihrissa, 547.

Ophiusa demta, 183.

indeterminata, 183, 190.

OmithorhyncJius anatinus, 442, 443, 525.

Orycteropus, 453, 460.

Otaria californiana, 493, 494.

Otocinclus, 265.

«$/m, 267.

fimbriatus, 267.

flexilis, 267.

joberti, 265.

lophophanes, 269.

maculicauda, 268.

nigricauda, 268.

notatus, 268.

perforatus, 269.

vestilus, 267.

vittatus, 267, 338.

Ouacaria rubicunda, 509, 511.

Ov?s tragelaphus, 474.

O.vyloricaria, 297.

barbata, 301.

brevirostris, 299.

frenata, 302, 344.

guenthen, 299, 344.

loricariifonnis, 298.

fyra, 300, 346.

panamensis, 301.

platystoma, 298.

n>&«s<a, 300, 346.



616 INDEX.

Oxyloricaria rostrata, 300.

Oxyropsis, 263.

wriglitiana, 264.

Panaque, 242.

cocliliodon, 242, 243.

dentex, 243.

gibbosus, 243.

nigrolineatus, 244.

Panchala, 25.

apidanus, 115.

birmana, 144.

diardi, 113.

dodonea, 134.

ganesa, 146.

morphina, 117.

paraganesa, 144.

paramuta, 135.

rama, 130.

singapura, 114.

Papilio apidanus, 115.

—— coitaurus, 39.

dorimond, 115.

eumolphus, 104.

helius, 58.

hiarbas, 166.

Uithyia, 166.

timoleon, 9.

varanes, 168.

Paruhemiodon, 270.

typus, 286.

Parancistrus, 221, 222.

aurantiacus, 236.

nigricans, 236.

pimctatissimus, 236.

Paratilapia calliura, 541.

dewindti, 541, 563.

frontosa, 541, 561, 592.

fureifer, 541, 563.

leptosoma, 541.

longiceps, 565.

macrops, 541.

multicolor, 538.

nigripinnis, 541.

• #/m, 537, 541, 563.

robusta, 565.

serranus, 539.

stenosoma, 541, 564, 566.

Paratilapia ventralis, 541, 563.

Parotocinclus, 265.

maculicauda, 268.

Pellomda acutirostris, 547.

miodon, 540, 546, 578.

vorax, 547.

Pelmatocliromis auritus, 541, 568, 596.

lateralis, 538.

melanostigma, 541, 567, 596.

plewospilus, 537, 541, 567, 596.

polylepis, 537, 541, 566, 592.

rhodostigma, 541, 568, 596.

Peragale lagotis, 446, 448.

Perissodus microlepis, 542.

Perodicticus potto, 507, 508.

Petaurus sciureus, 449, 517, 518, 519.

Petovia dicliroaria, 184, 190.

Pctrochromis polyodon, 542, 573.

tanganicce, 542, 573.

Petrogale penicillata, 449, 451.

Phacochoerus cetJiiopica, 469, 470.

Phalangista vulpina, 449, 450.

Phascogale penicillata, 446.

Phascolomys, 449.

Phoca vitulina, 493.

Phoccena communis, 467, 468.

Phyllalia Jlavicostata, 173, 186.

patens, 165, 173, 186.

Phyllonemus, 552.

ty/ms, 540, 552, 582.

Pieris abyssinica, 168.

gidica, 168, 186.

Pimelodus cyclopum, 311.

Plecodus 2>aradoxus, 542, 574.

Plecostomus, 202, 203, 221.

affinis, 207.

alatus, 211.

angulicauda, 241.

annce, 210.

asper, 220.

aspilogaster, 206.

atropinnis, 215.

aiiroguttalu-s, 217.

barbatus, 240.

bicirrliosus, 205, 209.

biseriatus, 210.

6on;Z?u, 212, 326.
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Plecostomus boulengeri, 206.

brasiliensis, 205.

brevicauda, 216.

carinatus, 209.

cocldiodon, 242.

commersonii, 206, 207.

cordova:, 212, 326.

emarginatus, 210.

festce, 20S, 326.

flagellars, 291.

fleams, 205.

francisci, 211.

garmani, 214, 328.

genibarbis, 219.

granosus, 306.

guttaius, 241.

Tieylandii, 221.

horridus, 210.

jolinii, 217.

latirostris, 213, 330.

Zwirt, 214, 216, 217.

limosus, 206.

luetkeni, 217.

macrops, 214.

maculatus, 286.

microps, 306.

pantherinus, 213.

parahybcB, 219.

partialis, 228.

pellegrini, 218.

plecostomus, 205, 206.

punctatus, 207.

robini, 215.

scabricepis, 207.

scopularius, 210.

seminudus, 206.

spiniger, 206.

spinosissimus, 208.

tenuicauda, 210.

fenwfei, 213.

".we, 215.

vaillanti, 210.

vermicvlarw, 216.

verres, 209.

villarsi, 210.

vircscens, 210.

werfkeimeri, 218.

VOL. XVI r.—PART VI. No. 11

Plecostomus ivuchereri, 216, 328.

PZoto, 516.

Podarcis murcdis albiventris, 394.

campestris, 390.

doderleini, 394.

faraglionensis, 394.

filfolensis, 402.

?m«ata, 379, 394, 405.

metadata, 394.

roseiventris, 380.

sicula, 394.

tiliguerta, 409.

viridiocellata, 394.

oxycephala, 411.

tiliguerta, 405.

Pogonopoma, 205.

Polyommatus apidanus, 115.

centaurus, 39.

eumolplms, 104.

helius, 58.

7(«?ws, 39.

Polypterus, 543.

congicus, 540, 544.

Polyptychic grayi, 174, 188.

Porcula salvania, 469, 471.

Potamogale, 491.

Procyon lotor, 496.

Protopterus, 551.

athiopicus, 540, 544.

Pseudacanthicus, 259.

jWi7, 261.

hystrix, 261.

sei-ratus, 260.

spinosus, 260.

Pseudancistrus, 221, 222.

barbatus, 240.

depressus, 24(1.

gultatus, 240.

setosus, 239.

iverthcimeri, 218.

Pseudergolis wedali, lli7.

Pseudohemiodon, 270.

Pseudoloricaria, 270, 272.

Ptcropus gonh/i, I Hi'.

medius, 492.

Pterygoplichtliys, 2-1

.

anisiti, 221.

—October, 1900.
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Pterygoplichthys duodccimalis, 226.

etentaculalum, 226.

gibbiceps, 227.

jeanesianus, 228.

juvens, 221.

lituratus, 227.

multiradiatuf, 228.

partialis, 228.

punctatus, 229.

undecimalis, 226.

Rapala amisena, 6.

Regan, C. T., Monograph of the Fishes of the

Family Loricariidce, 191.

Rhanidophora cinctigutta, 183, 190.

Ehinelepis, 202, 205, 261.

acanthicus, 262.

agassizii, 219.

aspera, 220.

genibarbis, 219.

hystricc, 261.

lophopihanes, 269.

strigosa, 220.

Rhineloricaria, 270, 271.

Rhinoceros unicornis, 478.

Rhinopoma, 492.

Rhodogastria astreas bauri, 180, 188.

Rhythm, 465, 523.

Satadra, 25.

abseus, 112.

agaba, 83.

aZea, 133.

anthelus, 78.

apidanus, 115.

areste, 119.

a<«w, 130.

bazalus, 119.

— bupola, 104.

canaraica, 133.

chinensis, 118.

chola, 118.

diardi, 113.

fidgida, 114.

lazula, 118.

patuna, 119.

seZta, 84.

singla, 120.

—.— tota, 119.

Satadra zeta, 135.

Saturnia forda, 170.

Simla satyrus, 513.

Simochromis diagramma, 537, 542, 571.

Smerinthus grayii, 174.

Spathodus erythrodon, 542.

Sphingurus prehensilis, 484.

Sphinx eson, 175.

juniperi, 177.

Sturisoma, 297.

Stygogenes, 307.

cyclopum, 311.

guentheri, 310.

Jiumboldtii, 310, 311.

Surendra, 1, 3.

amisena, 4, 6, 7, 156, 162.

biplagiata, 5.

discalis, 4, 5.

jJorimel, 4, 7.

latimargo, 5.

palowna, 4, 6, 7.

quercetorum, 4.

latimargo, 5.

stimula, 4, 7, 8.

vivama, 4, 6, 156.

Suricata tetradactyla, 500, 501.

,Sus scro/a, 469, 470.

Synodontis granulosus, 540.

melanostictus, 540, 553, 586.

multipunctatus, 540, 553.

punctulatus, 554.

schaU, 554.

zambesensis, 554.

TalpM europcea, 490.

Tamandua tetradactyla, 455, 457.

Tanganyika, Report on the Fishes of the Third

Expedition to, 537.

Tapirus americanus, 477.

Tarsius, 503, 535.

Tatusia Iceppleri, 458, 516.

Telmatochromis temporalis, 541, 561.

vittatus, 541.

ThaduJca, 1, 24.

midtimaculata, 20, 24, 162.

Thecla apidanus, 115.

narada, 16.

MlZfl, 10.
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Tkecla rarna, 130.

timoleon, 12.

TUapia boops, 542, 574.

burtoni, 512, 571.

dardennii, 537, 542, 572.

gdlilcea, 53S.

—— grandoculis, 542, 573.

Jiorii, 542, 572.

labiata, 542, 572.

lata, 572.

latifrons, 542, 571, 59S.

martini, 539.

melanopleura, 572.

—— microlepis, 542, 572.

natalensis, 538, 539.

nilotica, 533, 542, 571.

philander, 538, 539.

pleuroUenia, 542.

rubro-punciata, 572.

simonis, 538.

strigigena, 538.

trematoceplutla, 542.

Tinolius eburneigutta, 184.

Trabala pallida, 181, 190.

Tragulm meminna, 471, 472.

Trematomra marginatum, 541, 570.

nigrifrons, 541, 565, 570, 600.

uaimaculatum, 541, 565, 570.

Trophtus annectens, 542.

Troplicus moorii, 53S, 542, 570.

Tf^jaia ta»ia, 490, 492.

Ursus malayanus, 496, 493.

Eta Urpsichore, 169, 186.

Varicorhinus tanganicce, 540, 549.

Vipera aspis, 373.

berus, 373.

Xenocara, 251.

brevipinnis, 257.

bufonia, 25S.

chagresi, 256, 336.

cirrhosa, 256.

dolichoptera, 254.

gymnorhynchus, 254.— hoplogenys, 255.

latifrons, 253, 338.

montana, 25S, 336.

occidentals, 257, 336.

stigmatica, 259.

temmincMi, 254.

Xenochromis Jiecqui, 542, 574.

Xenomystus, 220.—— (/o6io, 22 1.

Xenotilapia ornatipinnis, 541, 565.

sima, 541, 565, 569.

Xenuras imicinctus, 45S, 459, 516.

Xe;v(s capensis, 480, 481.

-Zoofoca ZiZ/o>-<&, 372, 375, 401, 402.

quadrilineata, 405, 408.

END OP VOLUME XVII.
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