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"Omnes res crealse sunt divinee sapientiae et potentite testes, divitia' felieitatis

hiimame :—ex baruni usu bo7iitas Creatoris ; ex pulehritudine sapientia Domini

;

ex oeconomia in conservatione, proportione, renovatione, potcniia majestatis

elucet. Earuni itaque indagatio ab hominibus sibi i-elictis semper aestimata

;

k ver^ eniditis et sapientibus semper exoiilt« ; male doctis et barbaris semper

iniiiiica fuit."

—

Linn<eu9.

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

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

tent toutea ses operations."

—

Brucknek, Theoric du Systeme Animal, Leyden,

1767.

Tlie sylvan povp-ers

Obey our summons ; from their deepest dells

The Dryads come, and throw their garlands wild

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

And purple heath-flower come not empty-handed,

But scatter round ten thousand forms minute

Of velvet moss or lichen, torn from rock

Or rifted oak or cavern deep : the Naiads too

Quit their loved native stream, from whose smooth face

They crop the lily, and each sedge and rush

That drinks the rippling tide: the frozen poles.

Where peril waits the bold adventurer's tread.

The burning sands of Borneo and Cayenne,

All, all to us unlock their secret stores

And pay tiieir cheerful tribute.

J. Tavloi!, Korv'irh, 1818.
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I.

—

Diagnoses of new Fishes discovered hy Mr. J. E. S.

Moore in Lakes Tanganyika and Kivu. By G. A.
BOULENGER, F.R.S.

II. Cichlidae, Mastacembelidae.

Paratilapia vitlata.

D. XV-XVI8-9. A. 1118-9. Sq. 33-35 ,-^2.

L. lat. 20-21/10-13.

Depth of body 8^ to 3^ times in total length, length of

head 2§ to 3 times. Diameter of eye 1 to If times in length

of head ; maxillary extending to below anterior border of

eye ; 3 or 4 series of teeth
; 3 or 4 series of scales on the

cheek. 10-12 gill-rakers on lower part of anterior arch.

Pectoral ninch shorter than the head. Caudal feebly notched.

Two blackish stripes along each side of the body.

Total length 120 niillim.

Several ppecimen.s from Kivu.

Ann. (i- Mag. S. /list. Sor. 7. Vol. vii. 1



2 Mr. G. A. Boulenger on

Paratilapia aurita.

D. XV-XVII 9-10. A. Ill 8. Sq. 35-3fi £^.
L. lat. •22-25/U-.18.

Depth of body 3 to 3^ times in total length, length of head

3^ to 3i. Diameter of eye 3;^ to 3-2 times in length of head
;

niaxillaiy extending to below anterior fourth or anterior third

of eye ; 2 or 3 scries of teeth ; 4 or 5 series of scales on the

cheek, 10 or 11 gill-rakers on lower part of anterior arch.

Pectoral as long as head. Caudal feebly notched. A very

distinct blue-black opercular spot.

Total length 130 millim.

Several specimens from Msambu, Tanganyika.

Paratilapia calliura.

2—3
10'D. XVI-XVIl 10. A. 1X1. 7-8. Sq. 37-40 £

L. lat. 25-29/13-17.

Depth of body 4 to 4^ times in total length, length of head

3 to 3§. Snout pointed ; diameter of eye 3 to 3^ times in

length of head ; maxillary extending to below anterior fourth

of eye ; 2 series of teeth ; 2 or 3 series of scales on the cheek.

15 gill-rakers on lower part of anterior arch. Pectoral a

little shorter than the head. Caudal feebly notched. Dorsal

and anal edged with black; 4 or 5 black bars across the

caudal.

Total length 110 millim.

Several specimens from Kalambo, Tanganyika.

Paratilapia stenosoma.

D. XV 13. A. Ill 12-13. Sq. 60-68 ^g.

L. lat. 54-58/31-34.

Body very strongly compressed, its depth nearly equal to

length of head and 2| to 3 times in total length. Diameter

of eye 3^ to 3^ in length of head ;
maxillary not extending

to below anterior border of eye ; 2 or 3 series of teeth ; 2 series

of scales on the cheek. 19-23 gill-rakers on lower part of

anterior area. Pectoral a little shorter tlian the head. Caudal

deeply notched. Dorsal fin blackish at the edge.

Total length 220 millim.

Three specimens from the south end of Lake Tanganyika
and from Maswa, south of Ujiji.



new Fishes from Lakes Tanjanyik i und Kivu. 3

Paralilapia n i(/n'j>in n is.

D. XV-X V nil. A. I II S-i). Sq. 39-40 n-
1.. lat. 29-30/ 1;]-10.

General j)r(*i)oiti()iis and essential characters as in P. leptO'

soma, Blgr., but easily distinguislied by tlie number ot' spines

nnd soft rays in the dorsal and of soft rays in tlic anal.

Dark brown, lighter beneath; fins blackish, caudal edged
with white.

Total length 80 mi Him.
Two specimens from Msambu, Tanganyika.

Bathyhates fasciatus.

I). XVI IG. A. Ill 17. Sq. 140 _i|. L. lat. 75/45.

Depth of body 4^ times in total length, length of head 3^.
Diameter of eye twice in length of snout, 5 times in length of

head, H times in interocular width. 18 gill-rakers on lower
part of anterior arch. A series of large round blackish

blotches above the ujqjer lateral line, alternating with vertical

blotches or cross-bars below.

Total length 340 millim.

A single specimen from the west coast of Lake Tanganyika.

Xenotilapia ornatipinn is.

D. XIII-XV 12-13. A. Ill 7-8. Sq. 34-37 j|.

L. lat. 28-32/13-18/4-12.

Body less elongate than in A', simn, BIgr., its depth nearly

equal to length of head and 3^ to 3i times in total length.

Large blackish spots or oblique bars on the dorsal ; U])per

lobe of caudal with a blackish edge; a blackish chevrou-shaoed
band lower down on the caudal.

Total length 110 millim.

Several specimens from Kibwesi, Tanganyika.

Trematocnra un imaculatum.

D. X-XII 9-11. A. Ill 7-8. Sq. 30-32 \. L. lat. 5-1 1.

17 gill-rakers on lower part of anterior arch. Dorsal spines

longer than in T. marginatum. A large round black spot on

the posterior third of the spinous dorsal.

Total length 120 millim.

Several Bpecimens from Usambura, Tanganyika.
1*



4 Mr. G. A. Buulcnger on

Gephyrociiromis, gen. nov.

A bantl of very small tricuspid teeth in both jaws and an

outer series of larger conical teeth. Anal spines 3.

Differs from Paratilapia as Tehnatochromis from Lampro-
logus.

Gephyrochromis Moorii.

D. XYII 8. A. Ill 7. Sq. 30 ~. L. lat. 22/13.

Depth of body equal to length of head, 3 times in total

length. Diameter of eye 3^ times in length of head ; 3 series

of scales on the cheek. 13 gill-rakers on lower part of ante-

rior arch. Caudal rounded.

Total length 120 niillim.

A single specimen from the north end of Lake Tanganyika,

Tilapia pleurokenia.

D. XV-XVIII 11-12. A. Ill 8-10. Sq. 32-35 n^ri-

L. lat. 22-24/10-15.

Depth of bod}' 2\ to 3 times in total length, length of head

3 to 3^, Diameter of eye 3 to 3^ times in length of head

;

mouth extending to below nostril or between nostril and eye

;

3 series of teeth ; 3 or 4 series of scales on the cheek. 10-1 2

gill-rakers on lower part of anterior arch. Pectoral a little

shorter than head. Caudal deeply notched. A blackish

lateral stripe.

Total length 110 millim.

Several specimens from the north end of Lake Tanganyika
and from the Usisi River.

Tilopia trematocephala.

D. XVI 11. A. Ill 9. Sq. 40^;. L. lat. 28/?.

Depth of body equal to length of head, 3^ times in total

length. Sensory organs on the head with very wide openings
;

diameter of eye 3 times in length of head; mouth extending

to between nostril and eye ; 2 series of teeth ; 3 series of

scales on the cheek. 13 gill-rakers on lower part of anterior

arch. Pectoral | length of head. Caudal deeply notched.

Ventral and anal black, latter edged with white.

Total length 90 raillim.

A single specimen from the north end of Lake Tanganyika.
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Tihijiia I'Jops.

1). Xll-Xlll 14. A. Ill 8-9. Sq. ao-10 ^,4t5.

L. lat. a4-35/15-19.

Dcjitli of body equal to length of head, 3| to 3.^ times iti

total length. Diameter of eye 2^ in length of head ; mouth
not extending quite to belosv anterior border of eye ; 3 series

of teeth ; 2 or 3 series of scales on the cheek. 13 gill-rakers

on lower part of anterior arch. Pectoral as long as head.

Caudal deeply notched.

Total length 90 niillim.

Two specimens from M.<:ainbu, Tanganyika.

AsPROTiF^Ai'iA, gen. nov.

Teeth small, tricus])id, closely set, in two series. Mouth
inferior, transverse. Body elongate, much attenuate in the

caudal region. Scales cteuoid j two lateral lines. Anal
with 3 spines.

Allied to Tilopia.

Asprotilapia leptura.

D. XIV 12. A. Ill 8. Sq. 38 ^v J- 1^'- 27 20.

Body rather feebly compressed, its depth 5 times in total

length. 8nout subconical, projecting strongly beyond the

mouth ; diameter of eye 2| times in length of head ; 3 series

of scales on the check. Caudal deeply notched. Caudal
jieduncle 3 times as long as deep.

Total length 95 millim.

A single specimen from Msambu, Tanganyika*

Mastacemhelus frenatus.

D. XVII 8.5. A. II 90.

Vent equally distant from the end of the snout and from

the caudal ; length of \wm\ 3^ times in its distance from vent.

Mouth extending to below anterior border of eye ; no \)\-x-

opercular spines. Body with dark brown marblings ; a dark

streak on each side of the head, passing through the eye
;

two brown bars across the caudal.

Total length 2r)0 millim.

A single specimen from the north end of Lake Tanganyika.



6 Mr. W. L. Distant on Coreidae.

Maatacemhelus (cem'atus.

D. XXXIII 85. A. II 85.

Vent nearer caudal fin than end of snout ; leno^th of head

3 times in its distance from vent. Moutli extending to below-

anterior border of eye ; no prajopercular spines. A brown
lateral stripe from the end of the snout to the tail, passing

through the eye.

Total length 105 millim.

A single specimen from the north end of Lake Tanganyika.

II.

—

Bhynchotal Notes.—YIII. Heteroptera: -Fawi. Coreidae.

By AV. L. Distant.

These notes and descriptions refer to the subfamilies Acan-
thocephalinffi, Horaceocerina^, Cloresminse, and Colpurinse,

with a fe\v further references to the family Pentatomidae.

Most of Walker's descriptions in these groups are reviewed,

but some two or tliree still await further consideration. It is

also probable that some species Walker described in subse-

quent locations may, wlien those groups are reached, be found

to belong to the above subfamilies.

A CANTHOCEPRALINM.

Genus ACANTHOCEPHALA.

Acanthocephala latipes,

Cimex latipes, Drury, Ins. iii. p. 63, pi. xlv. fig. 3 (1782).
Metapodius sericeicollis. Walk. Cat. Het. iv. p. 49. n. 7 (1871).

Acanthocephala angustipes.

Metapodius angustipes, Westw. in Hope Cat. ii. p. 15 (1842).
Metapodius comtrictus, Walk. Cat. Het. iv. p. 47. n. 4 (1871).

Acanthocephala unicolor.

Metapodius unicolor, Westw. in Hope Cat. ii. p. 15 (1842).
Metapodius distinctus, Walk. Cat. Het. iv. p. 60. n. 21 (1871).
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Genus Lamink r.i's.

Laminicepa megcera.

Pan/f)hrs viegcrra, V>\\r\\\. Tlaiidb. ii. p. .3.%. n. 3 (1835).
Lammiceps tiifffora, Still, Kn. Horn. i. p. l/5<3. n. 1 (1870), cum synon.

This epccies lias been emitted in the Ciitalogue of Ijcthieny

and Sevcrin (rf. t. ii. p. .'U, Lmniniceps).

l^nininicfjjs fcstivus^ sp. n.

Head Muish green, eyes ochraccous, antennto fnscou3
;

pro-

notuni oehraceous, witli two hirj^e discal, subquadrato, indii^o-

blue spots, wliicli do not reach tlie posterior or lateral mar^^ins

and arc more remote from the anterior margin; scutellum

indigo-blue, witli a central longitudinal oehraceous fa.scia,

which is broadest at base and apex ; cerium dark bluish black,

crossed at base of membrane by a transverse oehraceous

fascia ; membrane black. Head and body beneath oehra-

ceous ; rostrum, a spot beneath bases of antenna?, a spot near

intermediate and posterior coxa?, and the legs bluish green
;

bases of anterior and intermediate femora, base and under

surface of posterior femora oehraceous, the last with the

femoral spines blackisli.

The pronotum has the dark sj)Ots thickly and coarsely

punctate, the remaining area more sparingly punctate ex-

cepting the anterior margin, which is almost impunctate

;

lateral margins obscurely crenulate ; scutellum transversely

rugulose and coarsely punctate, corium thickly and finely

punctate.

(^ . Posterior femora incrassate, curved, and with a series

of spines beneath which gradually increase in size from near

base to apex.

Long., cJ, 18 millim.

Hah. Amazons (Brit. Mus.).

Allied to L. fasciatus, Dall., and L. Cdrdinalix, Stal ; from

the first it is at once separated by the difl'crent markings and

ct)lour of the femora, from the second by the markings of the

pronotum and scutellum, different colour of the legs, &c.

Lanii'niceps siitiiptuosuSj sp. n.

Above dark bluish green ; basal and lateral margins of

head, anterior area, lateral margins of pronotum (narrowly),

and a central longitudinal fascia to pronotum, scutellum,

bases of corium and clavus, apex of clavus connected with a

broad transverse fascia to corium, body bcnoath and lrg.<*
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reddish ochraceous ; anteniije, base and apex of rostrum, tlircc

large spots on each side ot" sternum near coxa3, bases of third

and fourth abdoniinal segments, tibia3 (excluding bases),

and the tarsi dark bluish green.

Pronotum with the dark areas very coarsely punctate and

rugulose, remaining area more sparingly punctate, anterior

margin impunctate, lateral margins finely and obscurely

crenulate, the lateral angles prominent ; scutellum subrugu-

lose; corium thickly and finely punctate.

(J. Posterior femora strongly incrassate and curved, with

several longitudinal series of obscure spines or tubercles, and

a much more distinct series beneath, which is duplex near

apex
;

posterior tibije inwardly strongly spined.

Long., o , 19 millim.

Hah. Amazons, Rio Magdalena {IJr. 0. Thieme, Coll.

Dist.).

Allied to L. ducah's, Stal, from which it may be separated

by the unicolorous scutellum, different colour of the legs, &c.

HOMCEOCEIilX^.

Genus Homceocerus.

IJornoeocerus angulatus.

Homceocerus anyulaius, "Westw. in Hope Cat. ii. p. 22 (1842).

Homceocerus clarus, "Walk. Cat. Het. iv. p. 94. n. 12 (1871).
Homceocerus mundus, Walk. loc. cit. p. 99. n. 28.

Homceocei'us purallelus, Walk. loc. cit. p. J 00. n. 31.

Jlomoeocerus siynatus.

Homceocerus signatus, Walk. Cat. liet. iv. p. 97. n. 19 (1871); Kirby,
Journ. Linn, tfoc, Zool. xxiv. p. 91 (1891),

Homceocerus hijilayiatus, StSl, En. Hem. iii. p. 59. n. 14 (1873).

Mr. Kirby had correctly placed these two species as syno-
nymic {supra), but as Lethierry and Severin have since

placed them as distinct in their Catalogue (t. ii. pp. 35 and 37),
it i.s as well to draw attention to the correction.

Hvniceocerus subjectus.

Hom(£oceru8 subjectus, A\alk. Cat. Het. iv. p. 97. n. 20 (1871).

The type is unique and represented by a specimen in bad
condition. Probably only a colour- variety of H. abhreviatus,
Fabr.
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Homceocerus SLrrifer.

Coreus serrifer, Westw. in Hope Cat. ii. p. 24 (1842).
Hotnaocerus jmrvulus, Walk. C at. Het. iv. p. 101. n. 32 (1871).
Homceocenu untpunctatus, I>iill. (iit-c Tluinb. ), List Ilfiii. ii. p. 447. n. 1

1

(18.'-,2J.

Homaocevus u/ti^>unctatus.

OVner unijmnctatits, Thuub. N. lus. Sp. ii. p. 38, t. ii. fig. 52 (1783).
Homceocerus vhinensis, Dall. List Hem. ii. p. 447. u. 12 (1852).

Homoiocerus prominulas.

Ceratopacht/s proniinulns, Dall. List Hem. ii. p. 501. n. 3 (1852).
Cetdtupachys vicinus, Dall. loc. cit. n. 4.

Honiaucerus graminis.

Lygam graminis, Fabr. Syst. Rhyng. p. 216. n. 55 (180:3).

Homceocerus turbidm, Walk. Cat. Het. iv. p. 95. u. 15 (ld71).

Homceocerus abbreviatus.

Lygtewi abbreviatus, Fabr. Eiit. Syst. iv. p. 150. n. 51 (1794).
Homceocerus umhratus, "Walk. Cat. Het. iv. p. 95. n. 17 (1871), e.\cl.

syu.

Homa'ocerus variabilis.

Ceratopachys variabilis, Dall. List Hem. ii. p. 502. n. 5 (1852).
Homceocei-us anticus. Walk. Cat. Het. iv. p. 98. n. 25 (1871).

Homceocerus annulatus.

Alydus atiuu/afuA, Thunb. Hem. rostr. Cap. iii. p. 4 (1822).

Ceratopachys subs/tarsus, Walk. Cat. Het. iv. p. 105. n. 5 (1871).

Homceocerus borneensis, sp. n.

Brownish ocliraceous, coar.sely and darkly punctate; an-

tenna? piceous, base of apical joint pale luteous
;
pronotuni

with an indistinct pale central levigate line, and the lateral

margins narrowly piceous ; corium with the margins and
venation palely levigate, the submarginal area piceous

;

scutellum with the margins and apex jjalely levigate ; mem-
brane with the internal area black ; abdomen above dark

brownish, a broad central fascia and the conne.xivum ochra-

ceous, apical segment with its margins black. Body beneath

and legs ochraceous; sternum unspotted.

Antcnmo with the first and second joints longest and sub-

equal in length, third and fourth joints shorter, third a little
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longer tlian fourth ; lateral angles of pronotum slightly

prominent and subangulate ; rostrum with the second joint

slightly longer than the third.

Long., (5' > 1^ millim. ; exp. pronot. angl. 4^ millim.

Hab. IS.E. Borneo (Atkinson Coll., Brit. Mas.).

The striking colour of the abdomen above will render this

species easily recognized, especially with the un=;potted corium

and sternum.

Ilomceocerufs malayensis, sp. n.

Brownish ochraceous, veins and apical area of the coriura

ochraceous, the last preceded by an irregular transverse black

fascia. Antennae with the basal joint brown, the second and
third joints ])iceous (apical joint mutilated) ;

lateral margins

and angles of pronotum narrowly piceous ; basal margin of

pronotum, margins and apex of scutellum, and margins and

venation of corium palely levigate ; membrane pale brownish,

with its basal area black ; body beneath and legs ochraceous,

a small black spot on each side of meso- and metasternum.

Antennse with the first and third joints subequal in length,

second a little shorter ; body above very coarsely punctate,

the punctures somewhat darker ; lateral angles of the pro-

notum prominent, subacute, and slightly directed backward
;

rostrum with the second joint much longer than the third.

Long. 16-18 millim. ; exp. pronot. angl. 4^-5 millim.

Uah. Malay Peninsula; Singapore, ^ (Saunders Coll.,

Brit. Mus.) ; Perak, ? [Doherti/, Coll. Dist.).

In the Perak specimen the abdominal stigmata are black.

Somewhat allied to H. Walkerianus, Leth. & Sev.

{playiatus, Walk.).

Homoeocerus Atkinsoni^ sp. n.

Ochraceous, thickly and coarsely punctate, the punctures

black on the corium and scutellum, and forming a more or less

distinct transverse fascia between the lateral angles, and three

somewhat indistinct discal longitudinal lines, also distinct on
the extreme lateral margins of the pronotum. Body beneath

and legs ochraceous ; a lineate series of small spots to the

sternum and abdomen, mostly double on the abdomen, and
the stigmata black. Antennae black, apical joint^ fuscous,

with its apex ochraceous. Abdomen above dark purplish,

the segmental margins (narrowly) and the connexivum
ochraceous.

Antennae with the second joint slightly longer than the
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third; lateral angles of the pionoturii proiniiieiit and sub-

acute; abdomen distinctly dilated on each side at apical half;

lateral margins and apex of scutellutn, margins ana venation

of corium levigate; internal angle of membrane fuscous;

rostrum with the third and fourth joints subequal in length.

Long., c? ,
\'A-]i millim.

; exp. pronot. angl. 4^-5 millim.

Iltib. Assam (Atkinson Coll., Brit. Mus.)
; Naga Hills

{Doherty, Coll. Dist.).

A species allied to H. tinctua, Dist., from which it differs

by the pronotal angles, coluur of antennai, &c.

Ilomceocerus abdominalit, sp. n.

Ochraceous, coarsely punctate ; antenna?, lateral margins

of pronotum, membrane, and a lateral series of five large

segmental spots to botly beneath, black ; clavus and marginal

area of corium punctured with bLnck.

Antenna? with the base of first joint ochraceous ; first and
second and third and fourth joints almost subequal in length,

third and fourth shortest
;

pronotal angles subprominent

;

rostrum with the second joint longer than the third ; first,

second, and fourth joints almost subequal in length.

Long., cJ , 14 millim.; exp. pronot. angl. 4^ millim.

Hah. Malay Peninsula; Perak {Doherty, Coll. Dist.).

A species easily recognized by the colour of the antennae

and the large abdominal spots.

Homcpocerus montanus^ sp. n.

Ochraceous ; apical joint of antenna? (excluding extreme

base) roseate ; apical area of corium more or less infuscated
;

abdomen above ochraceous, with a double series of subquadrate

sanguineous spots.

Antenna? with the first and fourth joints incrassated, second

joint longest, third slightly shorter than tburth, which is sub-

equal in length to first joint ; body above coarsely punctate

;

pronotal angles not produced ; rostrum with the second joint

slightly longer than the third.

Var.—Posterior margin of the pronotum, clavus, and in-

ternal area of corium infuscated.

Long., 1^ ? ,
11-17 millim.

Jdah. British India, Nilgiri Hills {Sir G. Hampson, Coll.

Dist.).

HomcPocerus sniecticns^ sp. n.

Ochraceous, thickly, coarsely, and darkly punctate ; an-

tennae fuscous, the apical joint luteous
;

pronotum with a
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central pale levigate line, the extreme lateral margins and

angles piceous ; abdomen black, the connoxivum, apical

margin, and two transverse spots on disk ochraceous ; body
beneath and legs ochraceous ; abdomen with a series of black

stigmatal spots.

Antennie with the first and fourth joints moderately in-

crassated ;
first, second, and third joints almost subequal in

length, fourth shortest ; lateral angles of the pronotum pro-

duced into very small obtuse spines ; rostrum with the second

joint longer than the third.

Long., (S , lii millim. ; exp. jironot. angl. 4 millim.

Ifah. Burma ; Ruby Mines {Duherty, Coll. Dist.).

Somewhat allied to U. nigridorsinn^ Horv., from which it

may be at once separated by the more slender and elongate

antenna^ the produced lateral angles of the pronotum, the

different markings of the upper surface of the abdomen, the

unspotted sternum, relative lengths of the joints of an-

tenna?, &c.

Jlomceocerus Yerhuryi, sp. n.

Fuscous brown, thickly and coarsely punctate ; antenna

with the first and fourth joints piceous, second and third

joints ochraceous, with their apical thirds piceous ; head with a

lateral piceous fascia behind the eyes ; corium with the veins

and an irregularly angulated ])atch on apical margin ochra-

ceous ;
membrane brassy brown ; body beneath and legs

reddish brown ; two oblong spots on mesosternum between

the anterior and intermediate coxse, extreme apex of rostrum,

apical thirds of femora, apices of tibiae, tarsi, and marginal

spots to abdomen piceous ; abdomen above reddish ochraceous,

connexivum broadly spotted with [uceous ; scutellum with

extreme lateral levigate margins and the apex ochraceous.

Antennse with the first and third joints subequal in length,

second longest, fourth short and cylindrical ; basal joint stout,

second and third joints moderately thickened at apices
; pro-

uotal angles strongly developed, directed upwards, their apices

acute ;
rostrum with the first and second joints short, thickest,

and subequal in length ; third and fourth slender, third a

little longer than fourth.

Long., J \>} millim., ? 18 millim.; exp. pronot. angl.

5^-7 millim.

Hah. Aden {Col. Yerbury^ Brit. Mus.).

Homceocerus tn'viaculatus, sp. n.

Ochraceous, coarsely and darkly punctate ; pronotum with
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the lateral spines aiul a tian.sverse tliscal series of three con-

spicuous spots Mack ; a somewhat obsolete central line to

pronotuni and the apex and basal angles of the scuteUum
palely levigate ; antenna?, body beneath, and lcn;s brownish
ochraccous; an oblique spot on prostcrnum and oblique fascia

and two spots on mcsostcrnum, a somewhat bent lineate

fascia on metasternum, and the apex of the rostrum black
;

abdomen above brownish ochraceous, with a double discal

series of blackish spots with small ochraceous centres.

First and fourth joints of the antennje moderately incras-

sated, second joint lon^^est, first and third subequal in length,

fourth a little shorter than third
;
pronotum with the lateral

angles very prominent, directed upwards and somewhat
forwards, apices slightly reflexed ; rostrum with the joints

almost fcubequal in length.

Long., J lOi millim., 9 IS millim. ; exp. pronot. angl.,

jj f) millim., ? 7 millim.

Hah. British ICast Africa, Maragya Fundi {(\ S. Beftnn,

Brit. Mus.).

A species to be placed near H. magyucornis, Bunn., and
H. aun'culatus, Stal.

CLOSESMIIf^.

Genus NOTOBITUS.

Nutobttus abdominalisj sp. n.

cJ . Head, antennae, pronotum, scutellum, abdomen above,

body beneath, and legs obscure dark olivaceous; eyes, apex
of scutellum, connexivum, central macular fascia to abdomen
above (neither reaching base nor apex), lateral margins of

abdomen beneath, and posterior margins of third, fourth, and
fifth abdominal segments ochraceous ; corium, anterior and
intermediate tibije, and tarsi brownish ochraceous; membrane
dull ochraceous, its basal margin paler ; apical joint of an-

tennae pale fuscous, its extreme base olivaceous.

Antennaj with the first, second, and third joints pilose and
almost subequal in length ; head, pronotum, and scutellum

thickly and coarsely punctate; posterior femora (J') with a

series of irregular spines beneath, of which the largest and
most prominent is situate about one third from apex.

Long. 23 millim.

Hab. East India {sic) (Brit. Mus.); A.ssam {ChennelL
Coll. Dist.).

The abdominal markings will alone render this species

quite distinct.
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Genus Cloresmus.

Cloresmus modest us, sp. n.

cJ. Body above brownish ocliraceous, sometimes tinged

with purplisli ; antennas, rostrum, a central fascia to head

beneatli, and niesosternum, anterior and intermediate legs,

posterior trochanters and tarsi ochraceous
;
posterior legs and

abdomen beneath reddish brown ;
abdomen above purplish,

sometimes pale castaneous, with three pale central ochraceous

spots—one on second segment and the others at junction of

third and fourth and fourth and fifth segments ; connexivum

above and beneath ochraceous, spotted with black or casta-

neous at the incisures; membrane pale fuscous; scutellum

with the apex and basal angles narrowly ochraceous.

c? . With a very distinct spine on outer edge of posterior

coxfe ; rostrum extending about halfway across mesosternum
;

antennas very hirsute, first and third and second and fourth

joints almost subequal in length
;

]:)osterior femora armed with

a long spine beneath a little beyond centre.

Long., cJ 18 millim., ? 16 millim.

Hah. cJ ?, British India, North Khasia Hills {Chennell,

Coll. Dist.)
; ? ,

Singapore (//. N. Ridleij, Brit. Mus.).

The Singapore specimen is somewhat paler beneath than

in the Khasia examples.

The species is allied to N. nepalensis, Westw,, from which

it differs by its larger size, longer antennas, different colour of

the abdomen, &c.

Cloresmus khasianus, sp. n.

Above pale shining olivaceous or brownish ochraceous,

with the head and anterior margin of pronotum olivaceous

;

antennae with the first, second, and third joints brownish

ochraceous, with their extreme apices olivaceous, fourth joint

ochraceous, its base and an apical annulation fuscous ; abdo-

men above sanguineous, with two small ochraceous linear

spots at bases of fourth and fifth segments; connexivum
ochraceous, with large fuscous spots at the incisures; pro-

sternum, anterior and intermediate legs, and posterior tarsi

ochraceous; meso- and metasternum, abdomen beneath, and
posterior legs castaneous; lateral margins of abdomen ochra-

ceous, minutely spotted with fuscous at the incisures ; head

beneath and anterior margin of prosternum shining pale

olivaceous.

S . Antennas hirsute, the first and third and second and
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fourth joints subequal in length ; ro.strum short, scarcely ex-

tending beyond the anterior coxte
;

posterior coxse somewhat
obscurely spined

;
posterior femora moderately incrassated,

obscurely spinous beneath, and with an elongate spine a little

beyond centre.

Long., (J $ , 21 millini.

JJali. British In<lia, Mungphu (Atkinson Coll., Brit. Mas.);
Khasia Hills {C/ienneU, Coll. Dist.).

Allied to the preceding species, from which it differs by the

larger size, shorter rostrum, longer and more attenuated

posterior femora, different colour and markings of antennas

and upper surface of abdomen, &c.

CoLPUSIN^.

Genus SCIOPHYRUS.

Sciophyrxis anticus.

Clelus anticus, Walk. Cat. Het. iv. p. 196. n. 43 (1871).

Sciophyrus crassus,

Cletus aassus, Walk. Cat. Het. iv. p. 197. n. 46 (1871).

Genu.^ COLPURA.

Lybas, Ball. Li?t Hem. ii. pp. 450 & 463 (1852), nom. prseocc.

Colpura, Bergr. (n. nom.) Rev. Ent. France, xiii. p. 154 (1894).
Lybastes, Kirkaldy (n. nom.). Entomologist, xxxiii. p. 240 (liiOO).

Colpura a^itta.

Lybas affivtus, Walk. Cat. Het. iv. p. 151. n. 8 (1871).

Anterior angles of the pronotum rounded, unarmed ; mem-
brane not quite reaching the apex of the abdomen, pale

brown, with the veins fuscous and very distinct.

Walker's t \ pe was unlocaiized ; I, however, possess a

specimen from Bantam, Java, in my own collection.

Colpura higubris.

Lybas luyuhris, Walk. Cat. Het. iv. p. 151. n. 7 ^1871), part, (type

a, Singapore).

Colpura spectilutriv, liredd. Abb. Seockenb. Ges. xxv. p. 152, t. i.v,

tig. 6 (1900).

Walker's type from Singapore possesses the black anterior

area to the membrane ; in my own collection is a specimen
trom Sumatra.
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Co^pura funebrisj pp. n.

Piceous, finely oclivaceously |3ubescent ; apical joint of

antenna? (exclii'liiiG; base), apex of scutellnra, lineate marginal

sj)ots to abdomen above and beneath, trochanters, tarsi, and
posterior margins of fourth and fifth abdominal segments

oehraceous ; membrane dark cupreous, with its inner area

brownish oehraceous ; corium with a large dull piceous spot

near claval apex ; body beneath piceous ; abdomen with four

basal spots (sometimes obsolete), the stigmata and a sub-

lateral series of spots, of which the la=;t three are the largest

and most distinct, shining black ; sternal spots (sometimes

obsolete) shining black
;

posterior and intermediate femora

more or less suffused with oehraceous above.

AntennfB with the basal joint stoutest and curved, second

and third joints slender, second much longer than third,

fourth cylindrical and shortest, not much more than half the

length of third
;
pronotum with the anterior angles rounded

and unarmed ; abdomen moderately dilated and recurved,

projecting beyond the corium for about half its length

;

rostrum about reaching the centre of the third abdominal
segment ; abdomen prominently sulcated for about half its

length.

Long. 15 millim. ; exp. pronot. angl. -1^ millim.

Jlab. Sikkim (Atkinson Coll., Brit. Mus.).

By the markings of the corium allied to C. plam'ceps, Bredd.

Coljmra javanensiSj sp. n.

Head; pronotum, scutellum, body beneath, and legs piceous;

corium, antennae, connexivum, and tibiaj pale castaneous

;

bases and apices of first, second, and third joints of antennse

(very narrowly), fourth joint (excluding base), two spots on

corium (the first and smaller at about one tliird from base,

the second and larger near posterior margin), marginal spots to

abdomen both above and beneath, rostrum, trochanters, tarsi,

and posterior margins of fourth and fifth abdominal segments

oehraceous ; abdomen beneath with four black spots near

base and a rounded sublateral black spot on fourth, fifth, and

sixth abdominal segments; membrane cupreous.

Head long, about as long as the pronotum ; basal joint of

the antennse moderately thickened and curved, second joint

longest, fourth cylindrical, a little shorter than third
; pro-

notum with the anterior and posterior angles rounded, not

prominent ; rostrum very long, almost reaching the apex of

fourth abdominal segment ; abdomen strongly sulcated from
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base to apex of penultimate segment; membninc not ex-
teniling to apex of aljflomen.

Long. 10 millini. ; exp. pronot. angl. 2^ nilllim.

Ilah. Java (Horsfield Coll., Brit. Mus.).

Colpura modesta, sp. n.

()l)scuie brownish, finely ocliraceously pilose, coarsely

punctate ; membrane cupreous ; body beneath and legs

piceous; rostrum, trochanters, extreme bases of femora, tarsi,

apical joint of antennaj (excluding base), marginal spots to

abdomen both above ami beneath, and j)osterior margins of

fourth and fifth abdominal segments ocliraceous ; abdomen
above bluish black, the two basal segments reddish

; abdomen
beneath with four black spots near base and a rounded sub-

lateral spot on the fourth, fifth, and sixth abdominal segments.
Antenna) with the basal joint thickene'l and curved, second

and third joints slender, second longest, fourth cylindric.il

and a little shorter than third; head with a somewhat promi-
nent tubercle directed outwards on each side behind the eye-;;

pronotum with the anterior and posterior angles rounded, the

lateral margins somewhat sinuate; rostrum about reaching

the centre of the third abdominal segment; abdomen broadly

but obscurely sulcated for about half its length from base.

Long. 9-10 niillim. ; exp. pronot. angl. 3^ millim.

Ilah. Java (llorsfield Coll., Brit. Mus.)
; S.E. Borneo

{JDoherty, Cull. Dist.).

Colpura labecula, sp. n.

Piceous, greyishly pilose; apical joint of antennae (ex-

cluding base) luteous ; rostrum, coxa?, trochanters, extreme

bases of femora, posterior margins of fourth and fifth abdo-

minal segments, spots to connexivum, and marginal spots to

abdomen beneath ocliraceous ; membrane black, with a large

central ovate oclnaceous spot.

Antenna; with the basal joint thickened and curved ; second

and third joints slender, second longest, fourth joint cylin-

drical, shorter than third ; head w.'th two foveate impressions

in frunt of the ocelli and another on anterior portion of disk
;

pronotum deflexed anteriorly, lateral margins nearly straight,

lateral angles rounded, not prominent; scutellum with the

apex narrowly ocliraceous; rostrum reaching the i\\)CK of the

third abdominal segment ; abdomen bL-neath with three sub-

marginal black spots on the fourth, filth, and sixth abdominal

segments, and broadly centrally sulcated for al)out half its

length from base.

Ann.d: Ma<j. X. Hist. .Ser. 7. Vol. vii. '1
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Long. 9-10 milHm.; cxp. pronot. angl. 3-3^ millini.

Hab. Malay Peninsula ; Singapore (//. JS. Ridley, Brit.

Mus.); Peiak {Doherty, Coll. Dist).

Tlie Perak specimen is minus the lateral ochraccous and

black spots to the abdomen beneath.

Colpura erebiis, sp. n.

Very dark castaneous ; apical joint of antennai (excluding

base), eyes, apex of Bcutelluni, a small discal spot on corium

near posterior margin, lineate lateral spots to abdomen above

and beneath, posterior margins of fourth and fifth abdominal

segments, and the coxse ochraceous; femora much suffused

with ochraceous.

Antennse with the first joint thickened and slightly curved,

second and third joints slender, second longest, fourth cylin-

drical, shorter than third; pronotum with the anterior angles

modeiately and distinctly })rominent, anterior margin con-

cavely sinuate, lateral margins nearly straigiit, anterior area

bilubately impressed ; abdomen broader than corium and
projecting fiom about half its length to apex ; connexivum
recurved, membrane not quite reaching apex of abdomen

;

abdomen beneath broadly and distinctly sulcated ; rostrum

reaching the apex of the third abdominal segment.

Long. 11-15 miliim. ; exp. pronot. angl. 3^-4| n)iHim.

Bab. India, IMuiigphu (Atkinson Coll., Brit. Miis.) ; Naga
Hill? {Doherty, Coll. Dist.).

'i'his species is allied to Colpura afflictus, Walk., and both

species have a resemblance to the genus Pachycephalus,
from which the length of the rostrum and the sulcated abdo-
men separate them. From C. offiicta the present species

differs by the much more developed anterior pronotal angles.

Colpura noctua, sp. n.

Piceous ; apical joint of antennae (excluding base), coxse,

extreme bases of femora, rostrum, i)osterior margins of fourth

and fifth abdominal segments, spots to lateral margins of

abdomen above and beneath ochraceous ; tibise and tarsi

obscure brownish ochraceous.

Kostrum reaching the centre of the third abdominal seg-
ment

;
antennaj with the basal joint thickened and curved,

second and third joints longest and slender, second longer
than third, fourth cylindrical and sliortest; pronotum with
the anterior angles distinctly spined, lateral margins straight,

not .sinuate, posterior margin moderately sinuate at base of
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pcntolltim, a ilistinct siibfoveate, subbasal, transverse iinproH-

flicm, and the hiteral an^h's suh|)roiuiiieiit and rounded.
Fourth, lif'th, and sixth abdominal se^nienta with a very
distinct rounded bhick spot near the lateral mar^^ins; body
somewliat coarsidy punctate ; abdomen above purplish.

Loii;^. 11-12 niillim. ; exp. pronot. angl. 3^-t niiliiin.

Ilih. Java (llonsliidd Coll., Brit. Mus.); IJurma and
Upper Assam (Coll. Dist.).

Lyh(i<i turpi's.

Li/biis tiirpii, Walk. Cat. Ilet. iv. p. I'lO. n. o (1871); Kirby, Joiini.
" Linn. Soc, Zool. xxiv. p. 93 ( 1894)

.

The type of this species is not to be found. In its place

was a mutilated specimen of the American species Lepto-
(flossus zonutns ; this probably misled Kirby into including
L. turpis in his enumeration of the Ct-ylonese species and
writing " very like a species of Iloinoeocerus in appearance."

Genus PaCHYCEPHALUS.

Pachycephalus Touckei, sp. n.

Piceous brown, coarsely punctate; connexivum above and

beneath with lineatc spots at incisures, some irregular spots

to femora, and subbasal and subapical annulations to tibite

ochraceous ; apical joint of antennre (excluding base) luteons.

Rostrum not reaching base of second abdominal segment.

Allied to P. opticus, Uhler, from which it differs by its

darker colour, annulated tibite, spotted connexivum, &c.

Long. 11 millim.; ex[t. pronot. angl. 3 millim.

Jlnl. China; Kualun, N.W. Fokien {J.dela Touche, Brit,

^lus.).

Summarized Disposition of Walker's Genera and Species.

AcanthocephalinaB, Honiceoceriuae; CloresminaB, and
ColpiirinsB.

Species considered valid and desa'ihed tinder correct Genera.

Homoeocriis sif/n<tfus, Walk. Cat. Ilet. iv. p. 97. n. 19 (1871).

suf'jcctiis, Walk. Inc. cit. n. 20.—//. abbreviatus, Fabr., var. ?

concisus, Walk. lor. cit, n. 21.

sinicus, Walk. loc. cit. p. 98. u. 24.

Incidtuf, Walk. loc. cit. p. 100. n. 29.

xintple.i , Walk. U>c. cit. n. 30.

0*
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Species considered vaJid, but veipdring generic revision.

Metapodiiis afiinis, Walk. Cat. Ilet. iv. p. 51. n. 22 (1871), belongs to gen.

Acanthocephala.

Lybas penicillatus, Wallc. loc. cit. p. 150. u. G, belongs to gou. Colpiira,

II. IIOIU.

luguhris, Walk. loc. cit. p. 161. n. 7, belongs to gen. Colpurn, n. noni.

afflictus, Walk. loc. cit. n. 8, belongs to gen. Colpura, n. uom.
iuastus, Walk. loc. cit. p. 1.52. n. 9, belongs to gen. Coljncra, n. nom.
fasci/x'.f, \N'alk. loc. cit. u. 10, belongs to gen. Colpura, n. nom.

Clctus (niticiis, Wallv. loc. cit. p. 196. n. 4-3, belongs to gen. Sciophyrus.

/usciiitus. Walk. loc. cit. n. 44, belongs to gen. Acanthotyla.

crassus, Walk. i<>c. cit. p. 197. n. 46, belongs to gen. Sciojjhyrus.

Species treated as synonymic.

Metapodius cnmtrictus, Walk. Cat. Ilet. iv. p. 47. n. 4 (1871), = .4can-

thocephalus angusfipes, Westw.
sericeicollis, Walk. loc. cit. p. 49. n. 7 ,= Acanthocephala latipes,

Dru.
• diatinctus, Walk. loc. cit. p. 50. n. 2],= Acanthocephala unicolor,

Westw.
Ilomceocerus plagiatus, Walk. loc. cit. p. 93. n. 11 (nom. prseocc.),=

Homccocerus Walkerianus, Leth. .S: Sev.

clarus, Walk. loc. cit. p. 94. n. 12,= Homccocerus angulutus, Westw.
fascifer, var., Walk. loc. cit. u. 13 (part.),= JE?o?na?ocerM8 Walkeri,

Kirby.

turbidus, Walk. loc. cit. p. 95. n. \^,= Homoeocerus graminis, Fabr.
timhratus, Walk. loc. ciV.p. 95. Yi.\7 ,= Homoeocerus abbreviafus, Fabr.
anticus, Walk. loc. cit. p. 98. n. 2^^, = Homosocerus variabilis, Dall.

mundus. Walk. loc. cit. p. 99. n. 2S,= Ilvmoeocerus angulatus, Westw.
parallelus, Walk. loc. cit. p. 100. n. 31, = J£ojnceocerus angulatus,

Westw.
parvulus, Walk. loc. cit. p. 101. n. S2, = Homccocerus serrifer, Westw.

Ceratopachys subitparsus, Walk. loc. cit. p. 105. n. o,-= Hoinceocerus annu-
latus, Thunb.

To he treated as non-ea'lstent.

Species the types of which are not noio to befound in the British Museum.

Homcrocerus lineafus, Walk. Cat. Ilet. iv. p. 97. n. 22 (1871).
Lybas turpis. Walk. loc. cit. p. 150. n. 5.

Veniatouudifi still to be located.

Ctdninm.

Genus Mentisa.

Mentisa, Walker, Cat. Ilet. iii. p. 537 (1868).
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Metitisa smuroyditui.

Mentiaa smaraydina, Wiilk. he, cit. n. 1.

Walker's typo aiul unifjue sj)ecini(Mi in the Britisli .Museum
is strongly cardeil, and thu.s allorded no opportunity for

examination of the ventral se^^nients. This, in conjunetion

with its distinct coloration, made me strongly doubt it be-

longing to the CydnintB at all; but Dr. Hergroth now informs
nie that he has received the species from Central Brazil

and that the arrangement and number of ventral segments
prove it to belong to that subfamily. I tliereforo gladly

locate it in that |)osition on his authority. Walker described

the antennai as tbiir-jninted, but his specimen is mutilated in

that respect, and Dr. Bergroth informs me that in normal
specimens the number of the antennai joints is five.

PentAtoxrixjs.

CkoLLIUS, gen. nov.

Body very much depressed, subovato. Antennte four-

jointed ; basal joint shortest and stoutest, slightly passing

the apex of the head, second joint longest ; head about as

long as broad between the inner margins of eyes, the lateral

lobes sublaminate and reflexed, longer than the central lobe

and meeting beyi)nd it, their apices rounded but separated
;

antenniterous tuliercles outwardly and prominently spine I.

Pronotum with the anterior and posterior margins concavely

sinuate, the lateral margins slightly reflexed and sinuate, the

anterior angles with a small tubercle or spine, the posterior

angles sligiitly notched or angulated. Scutellum broad,

about as long as the corium, its lateral margins sinuate, its

apex angularly rounded. Membrane short, reaching the apex
of the abdomen, longitudinally veined. Rostrum about

reaching the anterior coxai, fourth joint almost equal in length

to that of third joint. Frosternum strongly sulcated ; mcso-
sternum with a slight central rivlge.

I have placed this genus near /Va/'^ycori's, Guer., with wliieh

it has many atrinities.

CrolUus conspersus.

r<j(h>p8 fo««/w*M.«, Walk Cat. Ilet. i. p. 71. u. (1S()7)

Hob. Natal {(jucinziiiSj Brit. Mus.) ; British East Africa

(C. S. Bctton, Brit. Mus.).
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Walker descrih 's the head as unarmed, a statement contra-

dicted hy the spinous antennif'erous tubercles.

PoJops consfxi-sux, ^Valk. Cat. Ilet. i. p. 71. n. 9 (1867), belongs to geu.

Crol/ius, gen. uov.

Stracfna/ro?if(iU8, WiUk. he. at. ii. p. 338. n. 80 (1867), belongs to gen.

Asopus.

reciproca, "Walk. loe. cit. p. 340. n. 84, belongs to gen. Asopus.

megaitpila. Walk. loc. cit. p. 341. n. Sr>,= Asopus rcciprocus, Walk.

hantata. Walk. loc. cit. p. 342. n. 80, belongs to gen. Asopus.

saturata, Walk. loc. cit. n. 87,= Asopus hnmatus, \\'alk.

Ihtadicus telifer, Walk. loc. cit. p. 376. n. 377, belongs to gen. Andriscus.

Stauialia crassicomi.f. Walk. loc. cit. p. 377. n. 2 (rightly placed).

tcnninalis, \\i\\k. luc. cit. p. 378. n. 3 (rightly placed).

Microdt uterus aqttalis, Walk. he. cit. p. 390. n. 2 (rightly placed).

Brachi/stethus piceohts, Walk. loc. cit. p. 456. n. 10 (rightly placed).

111.
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An Account of a Collection of Butterflies made hy the

Bev. K. St. Atlhyn Rogers heticeen Mombasa and the Forests of

Taveta. By ARTHUR G. Butler, Ph.D., F.L.S., F.Z.S.,

&c., Senior Assistant-Keeper, Zoological Department,

British Museum (Nat. Hist.).

In a letter sent from Mombasa, July 13th, 1900, Mr. Rogers

writes:—"I have been collecting butterflies here for some
time, and have been recommended by Mr. R. Crawshay to

send you some specimens in case any of them may be of

interest to you. I do not suppose you will find them of any
great value, as the greater part of them have been taken so

near the coast, the few from up-country being either from

1'aveta or on the road there. 1 regret there are so few, but 1

have already sent the greater part of my collections there to

the Royal Institution of Cornwall.
" !Most of the species I send you are common generally, but

I append a few notes as to those which 1 have not taken so

commonly." Then follow notes upon many of the species.

In spite of Mr. Rogers's modest opinion of this collection, I

have found it of considerable interest ; it consists of ninety-

seven species, some poorly represented in the Museum collec-

tion, otliers quite new to us. One local form I have had to

name, its difierences fn^m its southern representative being

clearly quite constant.

The species from Taveta seem all to be referable to dry or

intermediate phases, those from Mombasa chiefly, if not

altogether, to the wet phase.
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NymphalidaB.

1. Amiiuris oc/i/ca, Bois<l.

9 , M..inl)a.sa, 30tli December, 1890.

2. Amauris <Jomiiiic<inus^ Triinen.

(^ <S y Tavcta, lltli November, 2iiil and 5tli December,
ISyU; Mombasa, 2ik1 May, 1900.

3. Limnas chrysippus^ var. don'jtpusy Klug.

c^^, Mombasa, 7tli May, 1900.

4. Samanta perspi'cua, Trimen.

(J tJ , Taveta, 4th and 22nd Aupjust, 28tli November,
1899; locality illegible, 28tli April, 1900.

The exam|jles obtained at Taveta are all of the dry-season

]ihase (but not yellow above as in S. Simonsi) ; the April

example is of tiie wet phase.

5. Monotrichtis sujifza, Ilewits.

(J , Mombasa, 12th July, 1900.

A curious variety with five ocelli on under surface of

])rimaries, the first, third, and fourth small, the second only

slightly larger, the fifth as large as usual.

6. Neocanyra duplexy Butler.

cJ, Taveta, 11th December, 1899.

"Common between Voi and Taveta" [St. A. Rogers).

7. Physccenura leda, Gerst.

S ? , Chaengombe, 2ord April, 1900.

"Common at Rabai, but not at Mombasa" [Si. A. R.).

8. Yijtliima granulosa, Butler.

^ ,
Mombasa, 22nd February, 1900.

9. Charaxes brutus, Cramer.

9 , Taveta, 4th September, 1899.
" Fairly common at Taveta, but difficult to get in good

condition" {St. A. R.).
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10. Charaxes rostr, Butler.

(?, Tavota, 7tli Sc]itembcr, 1800.

The same note applies to this as to the preceding species;

we should be glad to get more females of this species; they

can at once be distinguished by the broad white belt across

both front and hind wings and the distinct white spots on

the former; the males of this and C. manica are much alike

and liable to be confounded ; C. rosce, however, has distinctly

broader and less falcate primaries.

11. Charaxes neanthes, Hewits.

S , Taveta, 9th September, 1899.
" Occurs fairly frequently beyond Voi " {St. A R.).

12. Charaxes varanes, Cramer.

^, Mombasa, 20th June, 1900.

13. Precis cloantha, Cramer.

$ , Rabai, 6th June, 1900.
" This occurs widely, but I have never found it common "

{St. A. R.].

11. Precis elc/iva, Hewits.

Taveta, 15th July and 5th August, 1899.

15. Precis cehrene, Trimen.

c5% Taveta, 17th July; ?, 7th October, 1899 ; c? <J ? ,

Mombasa, 7th May, 11th June; ?, Inn Town, 2nd June,

1900.

16. Precis clelia, Cramer.

$, Taveta, 22nd August, 1899; S ?, ^th and 16th

January, 1900.

17. Precis boopis, Trimen.

J J ? ? , Mombasa, 6th to 8th May, 1900.

18. Protogoniomorpha nebulosa, Trimen.

<S , Mombasa, 20th June, 1 900.

19. Pyrameis cardui, Linn.

J , Mombasa, 8th May, 1900.
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20. Panopea c.rpansa, liiitlcr.

(? Freic) town, 30th June, 1900.
" I have only met with this twiee, both in bad condition :

mimics Amnuris oc/dea" (A'. St. A. Ik.).

21. Euralia i/eccpfor, Triraen.

? , Mombasa, 23r1 Juno, 1900.
" This is not common and is very Hke Amauris ochUd. I

wisli I could send you a better specimen " {K. St. A. li.),

22. Euralia Wahlbergi, Wallgr.

? ? , Rabai, 6th and 8th June, 1900.
" This also seems rare ; it is a very close mimic of A. doiui-

nicanns'' {K. St. A. R.).

23. IJypoUninas misippu.ty Linn.

? , Mombasa, 20th April, 1900.

24. I/ai/ianuiJiida dwdalus, Fabr.

(^, Chaengombe, 23rd April, 1900.
" Does not seem common near coast, but much more so

up-country " {K. St. A. li.).

25. Eupha'dra violacea, Butler.

J (S , Taveta, 11th November and 5th December, 1899.

26. Euphiedra neophron, HopfF.

?, Chaengombe, 23rd April; J) Mombasa, 19th May
;

J, Kabai, 8th June, 1900.

Jt is quite evident that this and E. violacea never occur

together ; it seems lik( ly that the blue of freshly-caught

E. neophron undergoes a chemical change with age and
becomes green ; the colour of E. violacea, however, appears

to be permanent.

27. Euryphene senegalensis, Ilerr.-Sch.

(J cJ ? 9 , Rabai, 6th and 8th June, 1900.
" Quite common at Rabai " (A". St. A. R.).

28. Septis agathoy Cramer.

(S ? , Rabai, 7th and 11th June; J, Mombasa, IGth June,
1900.
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29. Eurytela dryope^ Fabr.

? , Mombasa, 27th June, 1900.

30. Ilypanis ilitkyia, Druiy.

(J, Mombasa, 7th January
; ? ,

30th June, 1900.

31. Acrcea Jackso7ii, E. M. Sharpe.

S, Taveta, 11th November, 1899.
" This I have also taken commonly beyond Voi

"

{K. St.A.R.).

32. Acrcea serena, Fabr. {vaw perrupta, Butler).

9 $, " Frere Town?," 2nd June; Kabai, 6th June;
Mombasa, 7th July, 1900.

" This is very common, but seems to vary a great deal
"

{K. St. A. R.).

Strangely enough Mr. Kogers has sent us six females of

this abundant species, all differing, but not one male.

33. Acrcea lycia^ Fabr.

$ (typical form), Taveta, 7th October, 1899.

$ (var. c?aiVa), Taveta, 9th September, 1899
; ?, Mom-

basa, 11th March, 1900.

34. Acrcea onerata, Trimen.

(J , Taveta, 22nd August, 1899 ; c? ? , Mombasa, 22nd

June, '' Frere ? Town," i2th May, 1900.

The male from Taveta is small, deep-coloured, and has the

spotted black body of the ordinary female, yet the spots on

the under surface do not differ ; it is probably the dry phase

of the species. Mr. Rogers says of it
—" 1 have not seen

this near the coast, but it is abundan-t the other side of Voi "
;

of the typical form he says— " Fairly common at Mombasa."

35. Acrcea natalica, Boisd.

^ ^ , Mombasa, 8th May; Rabai, 9th June, 1900.

36. Acrcea anemosa, Hewits.

?, Mombasa, 1st February; cJ, 4th July; ^, Rabai,

9th June, 1900.
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'67. Acrira ncoJnile, Donbl.

? , Mombasa, ir)tli February ; (^ ,
*' Ficre ? " Town, 17ili

Ffbiuaiy, liiOO.

38. Acran lusignisj Dist.

?, Mombasa, 27tl. April, 1900.
" This is the first specimon I have mot with " (A". Si. A. R.).

?>d. Acrcca satis^ W ard.

cJ, Rabai, 8th Juno ; ? , Mombasa, 20th June, 1900.

Of the iemale Mr. Kogers says :
—" 1 have not found this

venlly common." '1 he female is numbered 78, but tiie male

37, so that their specific identity seems not to have been

recoiirnized.

40. Acnva mombascp^ II. G. Smith.

? , Eabai, 9th June, 1900.
" This is fairly common at iiabai, and occurs sometimes at

Mombasa" (A'. St. A. R.).

Untortunately Mr. Kogers only sent us one example; it is

a species not too well represented in the Museum series.

41. Fardopbis jiunctatissima, Boisd.

a Frere?" Town, 28th April, 1900.

Lycaenidae.

42. Tingra amenaida, var. mombasce^ H. G. Smith.

S, Iiabai, 8th June, 1900.

"This fiies quite slowly; quite unlike a Blue" (/v". 6V.^. R.).

43. Lachnocnema bibulus, Fabr.

J, Taveta, 8th December, 1899; ?, llabai, 8th June,

1900.

Of the male Mr. Kogers writes :
—

'' This curious Blue is

quite common in a district of Taveta called Mbondeni, where

it (lies rapidly backward and forward, and frequently settles."

<)i the female he mentions having taken " a single specimen."

44. Axiocerses /tarpuj;, Fabr.

J, Kabai, Uth June ; <? , Mombasa, 4th duly, 1900.



28 Dr. A. G. Butler 07i Butterjlies from

Var. /JoanCf Wallgr.

(^ (^ , Chaon,o:ombe, 2ord April ; Rabai, 6th and 7th June
;

]\Iombasa, 23rci June.

Two examples of the variety are numbered (8), like the

typical form, and two (180). A. harpax appears to be an
extremely variable species, the tiery mahogany colouring of

the primaries being somewhat reduced in var. perion, more so

in var. ijoaiie, and wanting or nearly so in var. punicea.

Similar variations occur in the males of A. amanga, examples
from Abyssinia having the belt on the primaries narrowed
and interrupted, whilst in British Central Africa it is usually

cone-shaped, with a separate spot for the apex of the cone,

and docs not extend above tlie second median branch ; never-

theless we have one normal male from Nyasaland.
Another example is also numbered (180), and is doubtless

a form of var. crcesus with the basal area of the primaries

very black, so that the central reddish area represents a
narrow and irregular tapering band, divided externally below
the first median branch by a transversely oblique black bar

;

this specimen was caught at Rabai on the 8th June.

45. Axiocerses amanga, Westw.

c^ c? ,
" Frere ? " Town, 12th May ;

Rabai, 8th June, 1900.

Mr. Rogers numbers this (159), and remarks as follows:

—

" I am afraid there is some confusion amongst these
; (8) is

common, (159) is not common, but occurs both at Rabai and

here
; (180), if distinct?, 1 tiiink only occurs at Rabai.

-"^

Considering the variability of the primaries in both A. har-

pax and A. amnnga^ it is not surprising that confusion should

have arisen. I strongly suspect that ^1. mendeche from Mom-
basa is only an example of A. amanga in which the belt on

the primaries is bounded by vein 4, which I should imagine

is the vein indicated in the description ; as a rule when this

is the case the band is converted into a conical patcli, but this

appears not to be the case in the type of A. mendeche.

46. Argiolaus lalos, var., H. H. Druce.

? , Chaengombe, 23rd April, 1900.

The white patches on the upper surface are rather smaller,

the red more vivid and rather more restricted on the second-

aries : below, the red markings are deeper, the anal patch

extending further inwards ; the black markings stronger and

only extending to the second median branch. I think this

will prove to be only a well-nourished example of A. lalos.
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Mr. Rogers says that it " docs not sccin really common."
We do not possess the male, and should be very glad to get

more females.

47. Stugeta Bowkeri, Trimen, local form 7nomhasa\

J ($, Mombasa, 7th and 10th February; ?, 19th May,
1900.

These examples are larger and Ijluer than those from Natal

;

the black on the ])riniaries is also expanded, reducing the size

of the white markings. On the under surface the ground-
colour is chalky white, with hardly any groy sutfusion, the

dark markings are of a more rufescent brown varied with
orange. As a local form I thiidc this insect requires a

distinctive name.

48. Ilypolyccena i^hilippus^ Fabr.

(J, Mombasa, 3rd January, 1900.

] am not sure that the African species are typical Ifypo-

ItjCitmv.

49. Ilypolyccena packah'ca, Butler.

J, Mombasa, 28th December, 1809.

50. Virachola antalus^ IIopfF.

? ? ,
Taveta, 28th October, 1899; liabai, 9th June, 1900.

51. Virachola dariaves, Ilewits.

^ , Chaengombe, 23rd April, 1900.

Numbered (10(5) by Mr. Rogers, who, however, sends no
note respecting it

;
it is rare in collections here, and we should

be glad to get more specimens
; we do not possess the female.

52. Spindasis victorice, Butler.

cJ, Rabai, lllh June, 1900.
" This is not uncommon at Rabai ; occurs here, but seems

to be replaced further inland by (138) " {K. St. A. /?.)•

This is the first male example I have seen ; on the upper
surface it is intermediate between S. nataletisi's and S. 7)yassa'

:

on the under surface the primaries resemble those of S. nyassa;,

bul on the secondaries the central band is united at an angle
with that running from the abdominal margin ; the subapical

transverse band is abruj)tly widened on first subcostal branch,

and runs nearly parallel to the central band, and the outer
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siibmarij;inal band is much abbreviated and confined to tlie

apical area : these are all characters to be found in the female
also. Although it has been questioned whether the three

forms S. natalensis, Jii/assce, and victories can be distinguished

as s])ecies, I find that, so far as specimens hitherto received

show, the differences are constant to locality.

53. LyccenestJies amaraJi, Lefebv.

? ? , Mombasa, 7th February and 3rd July ; ,^ ,
4th July,

1900.

54. Lyccenesthes Lasti, H. G. Smith.

cT, Chaengombe, 23rd April
; ? , 11th June, 1900.

This species (no. 163) is new to the Museum collection
;

the female bears the number (55).

55. Lr/ccenesthes Kersteni, Gerst.

(J c? ? ? J
Taveta, 14th October, 25th November, and 4 th

and 8th December, 1899.

The males are numbered (148) and the females (122).

56. Cacyreus lingeus, Cramer.

? ? ,
Mombasa, 14th and 27th June, 1900.

57. Castalius melcena, Trimen.

(J ? , Taveta, 12th August and 17th October, 1899.
" I think I have only found this at Taveta, where it is

common " {K. St. A. R).
We should be gh\d of more specimens of this species.

58. Tarucus telicanus, Lang.

J , Taveta, 18tli August, 1899 ; ? ? , Mombasa, 14th June

and 20th July, 1900.

59. Azanusjesous, Guerin.

(J , Mombasa, 20th June, 1900.

60. Catochrysops peculiaris, Rogenh.

? ,
Mombasa, 12th July, 1900.

A singularly white form of the female, belonging to the

intermediate phase. Mr. Rogers observes that " the female

is much larger than the male, which is also duller and bluish
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grey." 'i'lie male of this pliase is quito utiknowii to nii> ; it

would seem to rescmblo typieal C. peculiiiris (J iti size uii'l

C. hypoleucus ^ in colour. It is an interesting tact (it I am
correct in associating^'. Iiyf)uhucus= (jitjantcii\\'\i\\ C.pacaUaris)

that the wet phase is tailed, but the intermediate and dry phases

are without tails; yet in Chrysophanus thersamon we have

a tailed form

—

C. omphale—and in a small Everes obtained

by the late Capt. E. Y. Watson in the Chin Hills the presence

or absence of tails appeared to be quite unim[)ortant, so that

it seems to me quite liktdy that the tailed form of the wet

season might easily be modified in this respect and the species

lose its tails with the reduction in the size of its wings.

61. Catochrysops asopus, IIopfF.

? , Mombasa, 23rd June, 1900.

This example bore no collector's number; it may, perhaps,

have been confounded with the female of the next species.

62. Catochrysops osiris^ Hopff.

(J cJ ? ? , Mombasa, 30th December, 1899 ;
16th January

and 17th February, 1900.

G3. Chilades trochilus, Freyer.

J ? , Mombasa, 8th March, 1900.

64. Cupi'dojjfiis jobateSf Hopff.

$ , Taveta, 14th July
; c? c? ? ? > Mombasa, 28th and

30th December, 1899, and 3rd January, 1900.

65. Nacaduba sichela^ Wallgr.

? ? , Mombasa, 16th and 20th June, 1900.
*' I do not think this is common here " {K. St. A. R.).

66. Zizera knysna, Trim en.

J (J, Mombasa, 16th June and 4th July, 1900.

Numbered respectively (15) and (85), but they arc only

small and large examples.

Papilionidae.

()?, Mylothris agathina, Cramer.

S ? ,
Mombasa, 12th May

; ? ,
7th July, 1900.
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G8. Terias brenda, Doubl.

(J, Taveta, 4th December, 1899.

69. Teracolus calais, Ci'amer.

$ , Mombasa, 27tli June, 1900.

70. Teracolus Rothschildi, E. M. Sliarpe.

S (?, Mombasa, 23rd June and 7th July, 1900.
" I have only found this quite close to tiio sea, g^enerally

quite on the shore, where it is often common " (/i. St. A. li.).

It is new to the Museum collection.

71. Teracolus imperator^ Butler.

? ,
Mombasa, 30rh January

; ^ , 12th July, 1900.

Tiie male is numbered (lO) and the female (80).

72. Ttracohis evarne, Klug.

? , Mombasa, 20th June
; cJ ,

12th July, 1900.

The male is numbered (4) and the female (61).

73. Teracolus I'saura, Lucas.

^ ,
Mombasa, 30th December, 1899.

This is a more southern habitat than I should have ex-

pected for T. isaura, which is a true northern form, found in

Egypt, the White Nile, and Abyssinia.

74. Ttracohis gavlsa, Wallgr.

?,liabai, 9th June, 1900.

Mr. Rogers says that this was obtained at Rabai only.

75. Teracolus callidia, H. G. Smith.

Ochreous type.— ? , Taveta, 12th August
; S , 29th No-

vember, 1899.

Crimson type.— ? , Mombasa, 28th December, 1900.

Said to be " common beyond Voi, not at Mombasa."

The specimens from Taveta are of the intermediate phase,

that from Mombasa of the wet phase; the male is numbered

(119), the females (2) and (2 var.).

76. Teracolus leo, Butler.

Intermediate phase.— ? , Taveta, 28th July, 1899.

Dry phase.— c? , 4th August ; ? , 28th October, 1899.
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"Beyond Vui" (/v. St. A. II.).

The more specimens of tliis species we receive tlie more
convincin^'ly is it proved that all the characters which distin-

guish it from the Arabian 2' haliniede are constant and
absolutely reliable.

77. TeracoJus aurujineus^ Butler.

(J J, Taveta, 19th August, 18119.

"Common beyond Voi, not at Taveta" {K. St. A. R.).

78. Teracolus catachrysops^ Butler.

cJ, Mombasa, 14th June, 1900.

The males of this well-marked sjiecies have come to hand
tolerably frequently of late years; but the females seem to be

rarer, more especially the white variety. Mr. Rogers numbers
this insect (lb3), but makes no remark about it, from which
fact I should judge that it cannot be rare at Mombasa. I

should be very glad to get more examples, especially females.

79. CatopsiUa Jlorella, Fabr.

$ , Mombasa, 11th June; c?, 7th July, 1900.

80. Glutophrissd contracta, Butler.

$ , Chaengombe, 23rd April ; ($ , Mombasa, 16th June,

1900.

The male is numbered (97), the female (100).

81. IJerpcvnia eriphia, Godart.

? , Taveta, 26th July, 1900.
" This is fairly common here, but much more so further up

country" (A^. St. A. U.).

82. Eronia dilatata, Butler.

(^ , Mombasa, 23rd February, 1900.

83. Papilio corinneus, Bertol.

? ,
Mombasa, 19th May, 1900.

84. Papilio simi/is, Cramer.

(J, Chaengombe, 23rd April, 1900.

85. Papih'o philonoe, Ward.

cJ, Mombasa, 27th June, 1000.

We are badly in want of good examples of this species.

Ann. (k Mag. N. Hist. Ser. 7. Vol. vii. 3
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86. Papilio constantinus, Ward.

cJ, Chaengombe, 23r(l April, 1900.
" I have never found this common, though widely distri-

buted " {K.St.A.B.).

87. Papilio nireuSj Linn.

cJ , Rabai, 7th June, 1900.

'6'^. Papilio merope, Cramer.

c?, Rabai, 8th June, 1900.
" Difficult to get in good condition" [K. St. A. /?.).

Hesperiidae.

89. Tagiades flesics, Fabr.

S , Mombasa, 16th June, 1900.

90. Pyrgus dromus, Plotz.

Rabai, 7th June; Mombasa, 7th July.

91. Parosmodes icteria, Mab.

Rabai, 6th June, 1900.
" Only seen at Rabai " {K. St. A. R.).

92. Aclei'os placidus, Plotz,

Rabai, 8th June, 1900.

This is ver}' nearly related to A. Mackenii
; indeed it

would not surprise me to find that with a good series it would

be impossible to separate them.

93. Androuymus yhilander^ Hopff.

Rabai, 9th June, 1900.

94. Kedesfes Wallengi'enii, Trimen.

Rabai, 6th and 9th June, 1900.
" Only seen at Rabai " -(K. St. A. P.).

95. Baoris lugens, HopfF.

Mombasa, 20th June and 4th July, 1900.

96. Parnara mathias, Fabr.

J ? ,
" Frere? " Town, 2nd and 30th June, 1900.

The male is numbered (182), the female (170).

I



-1 Contribution to the Ilistori/ of PlagyoiliH. 35

I'7. Ci'r(ifrichi(i? stelluta, Mai).

S , Rabai, 7th Juno, I'JOD.

It has been suggested by Dr. Holland that my C. punctu-
lata may be a variety of this species

; but I think, if he

couhl compare the two, he would alter this, I will not say
opinion—tor he does not speak with decision,—but perhaps
view would be the word to use. (7. punclulata is a more
robust species, without cheriuercd but with S[)otted fringes,

and with no ochreous colouring below ; the spots on the under
surface are chalky white without dark borders and the veins

are whitish.

IV.

—

A Contrihntion to the lii.storij of Plagyodus {Steller)

.

By Dr. A. GuNTHiiii, F.R.S.

In the March number of this Journal for 1867 I showel that

the remarkable oceanic fish which Lowe described in 183-'?

under the name of Afepisaurus had already been known to

Steller (ca. 17-45), who named it Plai]yodas. Steller gave

a perfectly recognizable description of it, which was pub-

lished by Pallas in vol. iii. of the * Zoograpliia Rosso-

Asiatica' (1811) *.

However, even Steller was not the Hrst observer w!io has

obtained and taken notice of this interesting type. Willirun

Funnell, who served as mate on Captain D.impier's E-Kpe-

dition into the South Seas in the years 1703-4, gives a

description and figure of it in his account of that enterprise

(' A Voyage round the World': London, 1707. 8°). He
says on page 6 :

—" On October the 22d (being in the Lati-

tude of 6 d. 36 m. N. and Longitude Irom London \V. about

19 d. 57 m.) we caught four Hsh ; a Shark, a Dolphin, a

Jelly-fish and an Old-wife." He then proceeds to describe

these fishes, the passage referring to the Jelly-fish (p. 8)

running as follows:—"The Jelly-Ji-ih (see fig. III.) was

about fourteen inches long, and about 2 inches deep; with a

Messrs. Jordan and Evormann (Fish. N. & M. Amer. i. p. 094) call

it "a brief description"; it occupies a page of this jourual, and, what

is more, it is very niiich to the point. I have no di'sire to discuss the

ques'tion wliether Pltu/i/udiis, which in due form was introduced into zoolo-

irical liter.itiu'e l)y I'allas, should supersede Alepigaurus. or whether it

should be discarded, because (as is pretended) names formed by Steller

are to be estimated as " mouononiial designations " rather than generic

terms !
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very sharp set of teeth, a very curious sparkling eye, a long

extended mouth, a monstrous high Fin on its back, being of a

slimy substance, only the Ribs which stretched it out (being

thirty-two in number) were firm and stiff. He had one small

fin under his jaw, of the same slimy substance. That part

of him which is without small s})ots, is a perfect green Jelly,

whence he was called by us a Jelhj-fish. The rest of him

was firm, of a Silver colour, with small spots, and streaks or

partings, as is exprest in the Figure."

The figure itself, rude as it is, as might be expected from a

mariner of that time, leaves no doubt as to the nature of the

fish. Whether it was drawn from the specimen at the time

of its capture, or at a later period from recollection, is matter

of conjecture. It is evident that Funnell, when the Dutch
authorities at Amboyna took possession of all the private

effects of the ship's company, found means to preserve the

notes which he had made during the voyage, and without

which he would not have been able to write the account pub-

lished after his return to England. They probably included

a sketch of the fish, but it seems to me that the description

was drawn up at a later period, from the sketch and from

memory. Both figure and description are much too in-

accurate to draw from them any conclusion as to the species

to which Funnell's specimen belonged. This, however, is

immaterial; Goode and Bean (Ocean. Ichth. p. 117) express

themselves as not thoroughly satisfied that more than one

species has been found in the Atlantic.

V.

—

Notes on Bats of the Genus Nyctinomus/bwnc? zn

Africa, etc. By W. E. DE WiNTON.

The working out of the species of Nyctinomus in connexion

with Dr. Anderson's 'Fauna of Egypt' has necessitated

looking through the whole of the specimens of this genus
contained in the collection of the British Museum. In

several instances the determination arrived at by Dobson in

his ' Catalogue of the Chiroptera ' has been found to require

amendment, and the examination of the skulls has brought

out additional facts of importance. This communication is

confined only to those species, found principally on ihecoutinent

of Africa and the island of Madagascar, which have the ears

joined or rising close together from tlie centre line of the

face, and does not deal with that section of the geims with
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smaller niid more \vitlely-.se|);iraf«'<l ears wliieli form the suIj-

gciius Mormojiti-nts.

SECTION I. Witl. iiiodinpl.to premaxillffl.

X^ctinonius aj'ricdnusj Dobs.

C'^lour reddish brown, lighter and brighter beneath. Ears
and wiiii^-membranes and muzzle brown. Ears distinctly

separated on the forehead. Tragus large.

Type in B.M.
Forearm 60 millim.

Skull very large and exceptionally broad, slightly arched
on the forehead. The preorbital processes very much ex-
panded. PrcmaxilhiJ separated, the opening perfectly circular.

Incisors nearly parallel, or their points very slightly diver-

gent. First upper premolar very small, blunt, the cusp
barely longer than the tingulum. Lower incisors 4, of
equal size. Lower canines almost touching at their bases.

Transvaal.

A rather smaller, white-bellied and light-winged form from
Betsileo, Madagascar.

Nyctinomus tivmotis, Raf.

Colour mouse-grey, very slightly, if at all, paler beneath.

Ears and wing-membranes and muzzle black. Ears only

united at extreme bases of their inner margins. Tragus large.

Forearm 59-02 millim.

Skull light and rather narrow, but very tlat ; forehead

depressed. Premaxillaj widely separated. Licisors con-

vergent. First upper premolar of fair siz'?, say larger than

one of the cusps of the molars. Lower incisors G ; the

second |)air largest ; outer j)air smallest and barely notched.

Lower canines widely se|)arated at their bases.

Portugal, Italy, Greece, Persia.

Nyctinomus (vgyptiacus, Geoff.?

The examples in the ]\Iuseum seem to agree so thoroughly

with Geoffroy's description of this species, that, until typical

specimens from Egypt are forthcoming to prove the contrary,

I shall use this name for this S. African form.

Colour in sjiirit-spccimens as nearly as possible uniform

all over: some black, some brown. Closely resembling

A. trp-nxotis in all respects, but the ears are smaller and less

broad; the lips, too, not so pendent. Tragus large.

Forearm 47-50 millim.
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Tlie skull resembles that of iV. tceniotis in shape, but is

very niucli smaller and more papery. The premaxillje are

very imperfect, the vacant space being actually larger than

in the skull of N. tcvniotis. The first upper premolar is

small, not iu any way crowded and right in the centre of the

tooth-row. Lower incisors i.

Basutoland, Grahamstown.

Nyctinomus lohatus, TIio.«.

Colour above sooty brown, also chin and sides of body

from shoulders nearly to groin. Tiie chest, belly, and genital

region white. Tlie lower side of the wings between the

humerus and femur covered with soft white fur. Ears

transparent and pale ; wing-membrane still paler. Ears

united at bases of inner margin and almost reaching to end of

snout.

Type in B.M.
Forearm 6)^) millim.

Skull very like that of N. tceniotis. Preorbital processes

rather more prominent and also quite evident postorbital pro-

jections. The space between the premaxill* is rather deeper

than in K. tceniotis^ the jjremolar smaller. In the lower jaw
there are but 4 incisors and the canines are rather close

together.

Suk Count r3^

Nyctinonuis hrachypterus. Pet. ?

A s|)ecimen in the ]\Iuseum appearing to agree with Peters's

descri|'tion.

Colour above dark sooty brown ; beneath, except chin

and sides, whitish. Ears, wing-membranes, &c. black. Wings
and interfemoral membrane from ankles. The ears are

moderate, joined on the forehead by a low band, which is

cKCt, haired in front, and at all times continuous with the

ears and forehead; lobe of inner cartilage of ear-border very
jjromincnt. 'I'ragus small.

Forearm 37 millim.

Skull somewhat raised on forehead and accentuated by a

low median crest rising at constriction. Premaxilla? separate,

but incisors rather close together and parallel. First pre-

molar small, rather crowded, but in direct tooth-row. Lower
incisors 4, bowed well in front of canines, which are a moderate
distance ai)art.

Sierra Leone.

A specimen (227 o) from Fernando Po with brown under-

sides was referred by Dobson to N. pumilus.
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SECTln.N II.— Witli coiuplutoly ossitiod i)renmxillfe.

Nyctinomus limhatuSy I'et.

Kars connected by a (leep baiul. Tragus small.

Colour above dark rcddisb brown ; the, underside, except
cliin, throat, and sides of the body, white. Long crest of

erect hairs behind the coiniocting membrane of ears in the

males. Wing-membranes canary-yellow, covered with white
fur from the middle of the humerus to the heel. Inter-

fomoral mombrano palish brown. Wind's from ankles. A
cJ, 82.2.1).].'), Zanzibar, is very dark-coloured above and
below, with no white on the belly, but with whitish fur on
the wing-membranes ; the wings themselves are not quite so

brightly coloured as usual.

Forearm 3()-38 miilim.

? , 93.12.2.8., Tana K. Slightly larger, wing 38 miilim.

;

"wholly brown, with the exception of fur on the wing-
membranes, which arc very brightly coloured, and a narrow
white streak on lower belly including genitals.

Skull very flat, witli low crest from constriction ; upper
incisors close together; premaxilke completely ossifiid ; first

upper premolar a little pinched on to the outer side of the

tooth-row. Lower incisors with high inner cusp.

East Africa. Madagascar.

Nyctinomus gamlnanus^ sp. ii.

Much resembling N. Umhatus in size and general appear-

ance, but differing in having the lower parts uniform brown.

The skull also closely resembles that of the East African

species ; but in this new bat the first upper premolar is only

vestigial, so small, indeed, that it is not possible to see it

without the aid of a strong lens. This minute tooth is

placed close against the canine, in the outir angle formed by
the actual meeting of the canine and second premolar. The
first lower premolar is also smaller in this species.

Forearm 37-38 miilim. (type).

The males are not furnished with the crest of long hair on

the back of the membrane connecting the ears, which is such

a characteristic feature in N. limbalus from E. Africa.

Gambia, Lagos, Nigeria,

Type, J,B.M. No. 89.10.7.3. Gambia. (Collected by
Dr. Percy Kendall.

A specimen referable to this species formed the basis of

Dobson's description of .V. /inmifu^:
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Nyctinomus pumilus, Cretschra.

Above brown mouse-colour, beneath rather paler. Wings
brown ami paler. Wings and intert'emoral membrane from

ankles. Ears united by a broad band forming a distinct

frontal cushion with a median furrow, much like that of

iV^. angoleiisis. Tragus rising from rounded eminence, quad-

rate, rather small.

Forearm 38 millim.

Preniaxillce complete, joined. Upper incisors parallel, not

very close together. Premolar small, ratiier crowded on to

the outer side of the tooth-row. Lower incisors 4, the two
inner ones bilobed, the outer pair simple and small.

Dried skin, 77 a, South Africa (Dobs. Cat.), is possibly

a true N. pujuilus, and this is the only specimen mentioned

in the Catalogue which belongs to this species.

Massowa.

Nyctinomus major, Trouess.

Ears united by a deep band, which in the dry skin forms

a distinct lobe, probably as in N. pumilus.

Brown above and beneath, with the exception of the pale

whitish fur on the wing-membranes and the centre of the

breast and belly, which is also whitish. The wing-membranes
are pale.

Forearm 43 millim.

The skull is that of a very aged individual, the teeth being

worn very low ; the upper incisors are rather close together

;

the canines cut away on the inner side and not evenly bowed;
the first upper premolar is small, almost in the centre line of

the tooth-row, not in any way crowded. Premaxiljje entirely

ossified.

The closest ally of this species is the new form from

Mosambiro next described.

Type in B.M.
First Cataract of the Nile.

It is impossible to give a fuller account of this specimen,

a dried skin, which still remains unique.

Nyctinomus Emtni, sp. n.

Ears united by a broad band, probably as in N. pumilus.

Size rather larger than N. pmmilus and N. limhatus.

General colour dark sooty brown, the centre line of the belly

grey or pure white; a tuft of snow-white hair is also found
at the base of the humerus, and these white hairs continue
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down the si<le to tlio gioiii. Tlie cars, fuco, and entire wing-
membranes are black.

Forearm 43 millim.

Type B.M. No. 90.6.8.15, c?. Mosambiro. Collected by
Dr. Lmin.

It is impossible to give a detailed satisfactory description

of bats tVom dried skins.

Skull broader than that of N. limbatusj but not so broad as

that of N. mqjorj and distinguished from both by its pro-

minent preorbital processes. The premaxillaj are joined, but

are less perfectly ossified than in the allied species. The
upper incisors are close together and parallel ; the upper

premolar is not in any way crowded, directly in the tooth-

row. Lower incisors not markedly bifurcate.

Nyctinomus angolensis, Pet.

Colour above russet-broNvn, frosted with |nile buff; underside

paler, shading to pale buff on the middle line of belly. Ears

united by a broad straight band, which folds backwards, forming

a distinct naked cushion on the forehead, with thick dark

hair behind. Tragus very small. Wing-membranes palish
;

more or less yellow on the antebrachial membrane, the elbow,

and towards the body. Wing-membranes from middle of

tibia; interfcmoral membrane hugging leg to opposite the

same place.

Forearm 48-52 millim.

Premaxillai completely joined, very small palatal foramina.

Skull with very high crest rising from frontal constriction.

Teeth rather powerful. Upper incisors very close together.

U|)per premolar minute, only just showing through gum on

the outer side of row. Lower incisors 4, small, barely pro-

truding in front of canines, which are close together though

not touching.

Quanza K., Lagos, Benin, Bagamoio, and Tamatave.

Nyctinomus niidas, Sund.

Colour reddish brown. Underside probably lightei*, belly

whitish grey ? Wing-membranes &c. brown. Ears ? pro-

l)ably with bases of inner margins in close proximity.

Tragus ?

Forearm ? (^ juv.

Co-type in B.M. in bad condition, with imperfect bones in

the forearms.

Skull exceedingly powerful but very narrow. Preorbital

processes not expanded. Very high keel-like sagittal crest
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raised above the foreliead from between the eyes. Teeth
extraordinarily lieavy, really enormous 1 Prcmaxilho entire;

mesial suture not com])lete in this young specimen, but

comjiletely ossified, enclosing two palatal foramina. First

upper premolar very small, triangular, with sharp cusp

inclined inwards, rather crushed between canines and second

premolar. Upper incisors ])arallel. Lower incisors 4. Lower
canines close together at their bases.

Senaar.

It seems unaccountable how Dobson could have referred

this actual sjiecimcn to the Southern European form, but

such is the fact.

The following species I have not seen:—
Dysopes ventrah's, Heuglin = Xyctinomus Cestonii, Dobs,

(partim).

(This is probably N. midas, Sundev.)

Dysopes hivittatus^ Heugl. = N. bivittatus, Dobs. Oat. B. M.

p. 426.

(From Heuglin's description this form would appear to be

very nearly allied to N. angolensis^ as are also D. hepaticus^

Heugl., and /). faJpinus, Heugl.)

Kyctinomiis Bemmeleni, Jentink, Notes Leyd. Mus. i. 1879,

p. 121.

Nyctinomus Anchietce and brunneus, Seabra, Jorn. Sci. Math.

2 ser. t. vi. no. xxii.

(May possibly be the same as the S. African bat referred

above to N. cegyptiacus.)

Nyctinomus Bocagei, Seabra, he. cit.

VI.—On an undescribed Species of Hedgehog from Southern

Arabia. By Dr. JoilN ANDERSON, F.U.S., and W. E.

DE WlNTON.

Erinaceus dorsalis, sp. n.

Hair soft and silky. Spines with from twenty-five to

twenty-eight longitudinal ridges with well-marked nodosities.
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Bare area on tlie centre of the head well developed, be^iiiniti}]^

slightly anterior to the front border of the oars and prolon^<id

backwards to the nape, tapered gradually from its biiso to its

apex. 'J'he sj)ines do not t'xtcn<l in advance of tho anterior

border of the ears.

Head rather short and l)ro;i(i. I'^ars very lar;^c and
rounded, their height from lower border of external meatus
to tip equalling in adults the length from the external meatus
to the snout.

In some individuals not quite adult the ears are somewhat
shorter. Limbs strong and moderately long; forefeet broad,

hind feet narrower, claws strong. The palmar surface <jf the

fore feet with a single broad pad, occasionally divided in two
or nearly so, and when so divided the outer division is the

larger. Two much smaller, nearly equal-sized plantar pads

on the hind feet placed side by side, and in some specimens

more or less obliquely, with granular eminences between them
and the digital pads.

The s|)ines in a broad area along the back have their tips

nearly black, and in some individuals the tips of these s])ines

are wholly black, whereas, in all, the spines on the sides have
broad white tips; so that this hedgehog is distinguished by a

broad black dorsal stripe with white sides.

The whole of the face to beyond tiie eyes, the Iroiit of the

forehead, and a stripe behind the angle of the mouth to below
the ears, the chin, the back of the ears, a broad area of tho

internal borders, more especially the lower half of the inner

border, black or blackish brown. Sides of the body below
the spines, the limbs, tail, and around the genitalia likewise

blackish brown. The throat, chest, and upper part of belly

mixed white and brown in blotches. The insides of the ears,

the sides of the neck below the ears, and the area between
the ears and the eyes white.

The above description is taken from an adult male in

alcohol from the Iladramaut, collected by the Bent Expe-
dition, which is taken as the type of the species, and from
which the skull has not yet been extracted.

In some individuals black prevails over all the j):irts, only

a few greyish hairs being present on the forehead and front

of the ears, below the ears and on the throat, but the white
centre of the ears is present in all. In others, only the face,

the fore limb from the elbow downwards, the hind litnb,

genitalia and the area around them, and the tail are black,

the other parts being pure white, while in some brown hairs

appear here and there on the white of the umlerparts.
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Out of the leu specimens, only three may be said to

be black throuiihout, but even in thetn a little white may
be detected in places ; two are males, but the sex of the

other is unknown. In all the others a great deal of white is

present on tlie neck, chest, and upper abdomen.
From the foregoing it will be seen that while the majority

of specimens of tliis hedgehog are little darker in the fur than

their near ally E. crthiopicus, some individuals in the almost

uniform blackness of the furred jjarts resemble the widely

distinct species from the neighbouring country, E. macro-

canthus. The dark dorsal area on the spines with light sides

will, however, always serve as a distinguishing mark of this

new species without consulting the skull.

The skull of E. dorsaUs in its general form resembles

that of E. a-thiopicus^ having, like that species, the enor-

mously inflated bulLt; and pterygoids, but differs from it in

having a much broader snout, this part of the skull of

E. cethiopicus being finely pointed ; first upper premolar with

two roots, second very small, lying on the outside of the

tooth-row and often absent altogether.

In a Tunisian hedgehog {E. deserti, Loche) the snout is

not quite so narrowly pointed as in Eastern Soudan indi-

viduals; but this observation rests on a single specimen

which in its other characters is inseparable from the hedge-

hogs of the Egyptian Soudan, which externally are the same
as the Tunisian animals referable to E. cethiopicus.

In one skull (no. 201, (J) the frontal sends forward a

well-defined process which articulates with the premaxilhi, the

posterior extremity of which is pointed. In another skull

(125, c? ) a similar process from the frontal exists but of a

more slender character. On the right side it touches the

premaxilla, but not on the left. In another (199, ? ) the

posterior extremities of the premaxill^e are rather truncated

and separated from the frontal by a considerable interval.

The postpalatine foramina of this species are remarkably

long and wide as comjiared with the considerably smaller

imjjerfections of ossification found in E. mthiopicus^ in which

each opening is sometimes, and apparently not infrequently,

resolved into two openings by the presence of a transverse

ridge of bone.

Measurements taken from specimens in alcohol :

—
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rf(type). $.
mm. mm.

Snout to vent 172 158

Vent to tip of tail 20 20
Snout to I'vo (^internal cantlius) 25 24"5

Auditory meatus to snout 47 40
Ilei^'ht of ear 45 45
lirttulth ot ear, greatest 31 29
Elbow to tip of middle di-j'it 69 67
Lonj:th of hind foot 33 29'5

Polle.K (including claw), under surface

of web 45 4
Httllu.\ 2-5 2-3

Note.—The above joint notice was written previous to the

lamented death ot" Dr. Anderson, with whom I was associated

in his work on the Mammals of Egypt, and is now published

almost as it was left.—W. E. DE \V.

VII.— Ou a now Species of Bat from the Soudan.

\^y W. E. DE WiNTON.

A MONO the mammals collected in tlie Soudan by Mr. H. F.
\Vitherby in the spring of this year and acquired by the

late iJr. John Anderson is a small bat which appears to be

new to .>-cience. The specimen, preserved as a skin, was
obtained at Wad Mariun about 12 miles from Khartoum on
the "White Nile on May 12th, and will be taken as the type

of the species. A second specimen, which has just been put
into my hands by the kindness of Mr. O. Thomas of the

British Museum, is preserved in alcohol ; it was collected by
Capt. l!?. S. Flower, Director of the Zoological Gardens at

Cairo, on March 1-ith, at Abu Zeit on the White Nile some
200 miles south of Khartoum, during his recent trip with the

party sent to ins|)ect the Sud-cutting operations.

Although the front of the head is much damaged by shot,

this " spirit specimen " is valuable in enabling a fuller de-

8cri|)iion of the animal to be given than would have been
possible if the dried skin alone had been available.

I have great pleasure in associating the name of so keen a

worker in zoology, who also collected the first specimen, with

this fine new species.

Dobson made a subgenus for the African bats allied to

the Australian genus CludinolobnSj but 1 thiidc it will bo

much more convenient to look upon these two geogra[)hically

separated groups as distinct genera ; the species from the two
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regions being so distinct from one another in general appear-

ance, and have, besides the characters given by Uobson, the

very important difference in tlie incisor teeth.

The first npper incisor in Olauconycteria is bitid, having

an outer or rear cusp.

Glauconycteris Fioweri, sp. n.

Colour above pale fawn, the bases of the fur greyish ; the

lower side cream-colour, yellower on the throat, ]ialer on the

belly. The fur on the forehead ends in a point barely in

advance of the eyes, and the furred area is limited in extent

in all directions, barely encroaching on to the upper arms,

and leaving the tail and legs entirtdy bare. The skin of the

face and ears is nearly black and naked, with the exception

of a few short hairs more conspicuous round the lips. The
wing-membrane is pale and transparent, with the veins and
lines showing slightly darker ; the posterior portion in front

of the tibia? and the distal portion of the intei femoral mem-
brane is yellowish white. Tlie upperside of the forearms,

legs, and tail, and all the proximal portion of the wings and
interfenioral membrane, are thickly studded with dark warty

papilla?.

The measurements of the type taken by the collector from

the animal in the fle?h, an adult male, are:—Head and body

47 niillim., tail 34, hind foot 5"0, ear 12, forearm 35.

The specimen in spirit gives the following measurements :

—

Head and body 42, tail 34, hind foot 5*8, ear 12, forearm

36-5.

In size and general colour this bat somewhat resembles

Scotophilus SchJieffeni: the body-colour is, however, paler

ab'jve and blighter on the lower parts, and the furred area is

less extensive ; but the paler wing-membrane, the dark face,

and the extraordinary shagreening on the forearms, tail, and

surrounding membranes distinguish this new species at a

glance.

The skull is readily distinguished from that of Scotophilus

by its rounded form and short facial portion
;
the lower jaw

is likewise more rounded or blunter.

VIII.— Contributions from the Xeio Mexico Biolor/ical Station.

—IX. On certain Genera of Bees. By T. D. A. and

WiLMATTE P. Cockerell.

(Ij Antrophorin^.

InTrans. Amer. Ent. Soc. xxvi. 1899, pp. ,58-64, Mr. W. H.

Ashmead has given tables for the separation of the genera of
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this group ; Imt wo liiul tlicse unsatisfactory on account of

tlio stress laid upon minor diircrcnccs of venation, while

certain radical differences in the mouth-parts of the genera

are overlooked. This defect was perhaps unavoidable in a

syno|)sifl of the genera of the whole world, many of which

could not at the time bo examined for mouth-characters ; but

it may be useiul here to indicate the lines on whicii a better

classilieation may be framed.

Tribes.

raraglos^oj very long, hairy Eucerini {Eucera;, Patton, Bull.

U.S. CJeol. Surv. v. 471).

Parajflossa) not or hardly exceeding tirst

joint of hibial palpi inthophnrini{Ant/ioj}hor(e,Fa,t-

ton, torn. cit. 47'')).

I'ara^'losstevery sliort; form robust, hind

legs of 2 with ft copious .soopa:

ni'Otropicnl typos Ceiiti(run.

C E N T ]{ I N I.

Maxillary pHl[ii 4-j(iiiitt.d Centris, Fabr.

Maxillary palpi H-jointod
;
partxglossie very short,

broad, thin, scale-like 1.

1. First throe joints of maxillary pnlpi twice as

thick as, or at least noticeably thicker than,

the last three
;
joint 4 about aa long as 3 . . E.romalopsis, Spin.

All joints of maxillary palpi of about equal
thickness and slender

;
joint 4 longer than "J

;

1 not over half length of 4 ; clypeus yellow

in male Anf/iophorula, Ckll.

(
Diadasiella, Ashm

.
)

,

We find al.so certain differences between species of these

genera, which may be found to indicate subgenera.

Centris,

Last joint of maxillary palpi short, not half

length of poiiultimato joint ; penulti-

mate (third) joint hss than hiilf length
(if second : flight slow C. pallida, Fox.

Last joint of maxillary palpi longer, over
halilentrth of pi'nultiinalo joint

;
penul-

timate two thirds length of second :

night very rapid C. rhodopus, Ckll. ; C. Hoff-
viamci/yia, Ckll.

Tiie measurements of the last three joints of the ma.xillary
palpi here given are in /x :

—

C. pallida . . . (2) 480,(3) ISO, (i) {SL

C. rhodopus ... (2) 3(»(), (3) 23a, (4) 138.

The C. pallida studied is a cotype kindly sent by Mr. Fox.



48 T. D. A. and W. P. Cockerell on Bees.

EXOMALUPSIS.

Third joint of labial palpus conspicuously stouter

than 4 E. Solant, Ckll.

Third and fourth joints of labial palpus long and
slender, of equal thickness E. j>enelope, Ckll.

A N T H P H R I N I.

Maxillary palpi 4-jointed, labial palpi 2-joiuted. . Saropoda, Latr.
Maxillary palpi o-jointed 1.

Maxillary palpi 6-joiuted 2.

1. Blade of maxilla f^reatly elongated, whip-
like ; tongue extremely long Entechnia, Patton.

Not so Anthophoroides, g. n.

2. Third joint of labial palpi attached to tip of

second; first two joints with long hair. . . . Meliturga, Latr.

Third joint of labial palpi attached to side of

second 3.

3. Blade of maxilla broad at base, suddenly
narrowing to the slender apical portion . . Diadasia, Patton.

Blade of maxilla broad, gradually naiTowing
to the more or less blunt tip 4.

4. Second joint of maxillary palpi very much
longer than first Anthophora, Latr.

Second joint of maxillary palpi not much
longer than first Emphoropsis, Ashm.

The last three genera arc separated also by good characters

of the venation, for which see the tables of Ashinead and

Cresson. Ashmead cites no type for his new genus Empho-
ropsis, but in a letter he informs nie that it is Flahropoda

floridana, Smith. The known species of Emphoropsis arc

E. jloridanus (^Habropoda floridana, Sm.), E. miserabilis

[H. miserabilisy Cress.), -£^. Morrisoni (H. Morn'sont, Ovess.),

and E. salviarum {H. salviarujn, Ckll.).

EmpJioropsis differs from Habropoda by the relatively long

first joint of maxillary palpi and the second not so long as 4
to 6 united ; there are also other important differences, duly

indicated by Ashmead.

AntuophorOIDES, gen. nov.

Type A. vallorum [Pud'ilirius vaUorum, Ckll.). Maxillary

palpi 5-jointed, the second joint long, the last very small.

The superficially similar Anthophora LesquerellcBj Ckll., is a

true Anthophora.

Amegilla, Friese.

Anthophora cleoniisj Ckll., and A. cardui, Ckll., belong to
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tins proup, wliii.h Asliinfud treats as a geims. 'L'li« iiiontli-

parts a;;rei' with Ant/inphortj, i\\\<\ we think iniPjiHa at l)ti.it

of siil);rciM»rii: laiik.

Mklitukgofsis, Arfhin.

Ashmead cites no typo, but l>as kindly sent us the type
species, an undescribed form troin Sm Fraiu-isco Co., Calif.,

collected in October. It is superlicially ju.st like Antliophora

Porterd', Ckll., but differs in venation and other particulars,

and is certainly not congiMieric. In Cres.son's tables it runs

to llabropodn. but Cresson's '" ILi'iropoda " is ICmphoropsis,

The second .subinarginal cell along the cubitus is shorter than

the first or third, whereas in E. salviarum and fioridanus it is

about eijual to the third. The male Melitargopsis has the

scape all black, clypous white except sides and anterior edgo,

lateral face-marks V-.sliaped ; hair of thorax greyish white

mixed with black
; abdomen without bands, tirst segment

densely covered with greyish-wliite hair.

Mcliturgopsis seems practically identical with Emphoropsis^

tlie latter having priority of place.

K u C !•: li I N I.

Maxillary palpi 4-jniuled 1.

Maxillary palpi o-jointed 2.

1. Scopa of^ 2 with plumose hairs .... Melissodes, Latr.

Scopa of $ with simple hairs .... Anthedon, Rob.

2. Two submarginal cells Eucera, Scop.

Three submarginal cells Xenoyloasa, Smith ; Xenogloa-
sodes, Ashm. ; Floril-egiis,

Rob. ; &c.

MaCROQLOSSAPIS, OkW. — ^[<^crogh3aa, Rads. (not Oohs.).

This genus is omitted Ijy Ashmead. It differs from other

genera of Anthophorinai by its 3-jointed maxillary palpi
;

the tongue is as long as the body ; antenna? filiform, as long

as the thorax.

(2) AsTUiDiiys.

Second joint of labial palpi about or nearly twice

as long as tirst 1

.

Second joint of labial palpi not, or not much, longer

than tiri»t 2.

1. Maxillary palpi 3-jointed Parunthidiuin, nov.

Maxillary palpi 2-jointed Dinuthidium, Ckll.

2. MaxillaPk' palpi .'j-iointt'd rrotanthidium, nov.

Maxillary palpi 2-joiutt'd inthidiinn, I'abr.

rKOTANTHlDlU.M, gen. nov.

Type P. sttloi'des [Megachile steloides, Hinghaiu;, of wlilch

Ann. X- Mag. X. Hist. Ser. 7. Vol. vii. 4
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we liave a male from the Khasia Hills, India, sent by

Mr. Sladen. The face is yellow below the antennae ;
scutel-

lum prominent and bilobate ; abdomen marked on apical

segments with yellow. This has the mouth-parts nearly as

in Megac/iile, but tiie ornaments of an Anthidium. It appears

to be the most primitive of the Anthidiinae.

Anthidium, Fabr.

Here falls A. manicatum and such American species as

A. Porterce and A. maculosuni.

DiANTHIDIUM, Ckll.

This was described as a subgenus, but it should probably

be regarded as a genus. Its type is D. curvatum (Anthidium

curvatuni, Smith), and D.parvum { Ani/iidium porvuni, Ciess.)

is quite congeneric.

The little group of B. gilense (Ckll.), D. EhrhorniiGkW.),

D. nolatnm (Latr.), D. pirjiJcxum (Smith), and D.strigatam

(Panz.) *, all described under Anthidium, is possibly of sub-

generic value, and in respect to its labial palpi falls more or

less between Anthidium and Dianthidium. D. gilense, in

particular, falls with Anthidium \i its mouth alone is regarded,

and so far presents an argument against the generic status

of Dianthidium.

The following measurements of the first two joints of the

labial palpi are in /x :

—

D. strigatum ... (1) 650, (2) 870.

D. gilense .... (1) 7:^0, (2) 760.

D.parvum ... (1) 720, (2) 1220.

D. inrpictum . . . (1) 6.50, (2) 1200.

A . manicatum . . . (1)1300,(2)1320.
A. Portenv ... (1) 1200, (2) 1000.

The nesting-habits of Dianthidium and Anthidium seem

not to be the same; compare D. consimile (Enl. News, 1896,

p. 25) with Anthidium manicatum and A. paroselce.

Paranthidium, subgen. nov.

Type Dianthidium perpictu7n [Anthidium perpictum, Ckll.)

.

This has the primitive character of 3-jointed maxillary palpi,

but the venation of Dianthidium.

East Las Vegas, New Mexico, U.S.A.,

October 20, I'JOO.

We have this species from Marseilles, France, sent by M. Ernest
Andr^. It seems that, according to the law of priority, it ought to be

called D. mintis (Ajns maculata, var. minor, Rossi, 1790).
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IX.— A Revision of (lie Genera of the ARANEiH or Spiders
with reference to their Type Species. By F. O. PiCKAHD
Cambridge, B.A.

It might have been supposed that with Thorell's work on
the genera of European Spiders, in whicli the types have
been selected, written in 1869-70, and with Simon's splendid

volumes on the genera of the world, witli the types also

selected, appearing at intervals irom 1892 onwards, that

any revision would be unnecessary, and would simply mean
doing over again work already admirably accomplished.

In the first place, it must be pointed out, however, that

neither of these two authors was apparently aware tliat the

types of twentj-.nine genera had been definitely selected by
Latreille in 1810. They are selected at the end of his work
' Consid. g^n. Nat. Ord. Crust., Arachn. et Insectes,' in the
" Table des genres avec I'iiulicationde I'esj^co qui leur sert de
type." It is true that the types arc selected under the French
form of the generic name, but since both the Latin and French
forms are given in the earlier systematic part of the same
work, there cannot be the slightest doubt as to what is the

signification of the names and what {)articiihir group the

selected type represents.

Thorell, too, allowed himself sometimes to be influenced

by wluit authors themselves would have wished with regard

to their jtublished names and species, forgetting that when
a name has once been publisiied it becomes public property

and the author has no further rights over it. He, for

instance, in the case of Micromata, Latreille, says that a

certain species, accentuata, " got in by mistake " and must
therefore be ignored. On those principles there is nothing

to prevent any author making the same assertion of any
species or any imrnber of them originally referred to any
genus. Uhorell, moreover, has in some cases been content

with deciding that such and such genera are synonyms of

others, and has therefore refrained t'rom selecting the tt/pes.

Since, however, genera dropped in haste are apt to be later

on restored at leisure, it is very im|)ortant to know what are

the type species which represent them, whether they are

eventually to stand or not.

He does not, however, come to any conclusion without

giving his reasons very fully, and thus it becomes much
easier to revise his work and bring it up to date.

The same remarks apply also to some extent to Simon's
work. He, too, set out apj>arently with some definite principles,

4*
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A Revision

but his courage seems occasionally to have failed him,

for he has not always applied those principles consistently

throughout. Curiously enough, too, he ignores his own
selections of types made in many cases in ' Les Arachnides

de France/
On page 799 of his Hist. Nat. Ar. ii. 1895^ he admits

that Latreille limited the genus Araneus {Aranea) to three

species, and also his right to do so by quoting Article 35 of

the International Congress of Zoology in 1889 (Paris) and

1892 (Moscow) to that effect; but he promptly selects as the

type of Araneus a species which was not included in this

limitation, namely anyulatus^ Clcrck. So, too, in the case

of the genus Lycosa, he takes as the type a species, tarentula,

Rossi, which was not originally included in the genus under

this or any other name.
Simon, moreover, very rarely gives reasons for his selec-

tions of types; so that one is forced either to accept his

decisions as it were ex cathedra or to ignore them altogether.

But the days of the authority whose ipse dixit is final and
above question or criticism liave passed away ; and since the

work cannot be altogether ignored, tlie whole of the ground
must be reinvestigated to prove whether his selections are

sound or otherwise.

These criticisms are offered in no way with a view of

underrating the splendid efforts of both Thorell and Simon
to introduce something like order into the chaos of nomen-
clature, but simply as a justification for this work of

revision.

It must be made quite clear that, as with a group of

species, so with the name attached to that group and pub-
lished, no one, not even the original author himself, has a
right to make any alteration in it. It cannot matter, for

scientific purposes, whetlier a name be spelt, for instance,

Micromata or Micrommata, any more than it matters to

students in the future whether the spider usually known as

Anyjjhcena accentuata be known as Micromata accentuata,

as it must be, since it happens to be the type of the genus
Micromata.

If an arbitrary method be followed, and every method
must be arbitrary at some point, at least let it be applied

consistently. Any other attempts, involving philosophical

considerations as to what this or tliat author would have
prelerred, simply open up further possibilities of confusion,

no two men agreeing as to how far this sympathy should be
extended, leading on to endless disputation over minor
details. Whereas if it be agreed to show no sympathy at
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all, then the disjjutation is at least confined to the inter-

pretation of the strict letter of the law of priority.

1'he original spelling, therefore, of each name is given in

every case in this revision ; for although it is true that

Micromata may offend the classical eye, just as the asso-

ciations also gathered round ct-rtain names are swept away
and feelings wounded by any alteration in the nomenclature,
still sonietliing must be sacrificed for the sake of uniformity,

and it is better to sacrifice feelings, which are transient, than
to tamper with printed facts, which will, at any rate, outlive

authors, sentiments, and associalions.

The object held in view, then, is to ascertain what is the type

species of every group which has ever received a name, and
briefly to give the reasons why such a species must be
regarded as the type.

No attemjjt is here made to determine whether this or that

generic group ought to be maintained or not, but simply to

settle wliat, if a genus is maintained, must be the type
species representing that genus, exclusive of any other

species.

This attitude naturally involves the following of some
definite system, which shall be consistently applied throughout
and no deviation from it admitted on any consideration

whatever.

The Principles of Elimination.

The system followed in the determination of types where
no type has been definitely selected is known as that of
" Eliminatiot),^^ by which the last species left in, of those

originally included in the genus when first published, becomes
the type, supposing the group to be broken up into other

genera by the author himself or by subsequent authors.

If, however, the author himself or another author has

definitely selected a ti/pe for the genus, either from all those

originally included or from the two or more species left in,

the species thus selected is regarded as the type, whether it

be the eldest species or not. On no account can a species

not origiiiall}- included in the group become the type of the

genus, even though added subsequently by the author him-
self or definitely selected by that author as the type.

Species are often eliminated by " implication " in other

genera. For instance, supposing three species were originally

referred to a certain generic name and an author subsequently

founds a genus upon another species not originally include<l

but afterwards found to be congeneric with one of the ori-

ginal : this original species is then regarded as removed from
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the original generic group to that to which it belongs by

implication.

On no account must all the species be removed from the

title originally given to them ; one at least must be left in,

which in that case becomes the type.

Where a generic name has been preoccupied, the loss of

the name does not lessen the value of the group selected, so

that a type may be selected for that group and another

name given to it.

These are the main features of the process, and I here

give an instance to show more clearly how it works out in

practice.

For instance, the name Bomhastes is given to a group of

three species A, B, and C, which are the only ones originally

included under that name by the author of it. The question

is, which species must we regard as the type ?

There are two processes by which the type can be deter-

mined, either (i) by definite selection or (ii) by elimination.

And both processes may be utilized in a selection. Under
the first process (a) the author himself may select A, B, or

C as the type ; or {h) another author may select A, B, or C
as th.e ty^e; and the species so selected must be regarded as

the type and no other. No author, of course, not even the

originator of the genus himself, can definitely select as the

type a species already removed either definitely or by im-

plication under another generic name. If he has done so,

his selection becomes null and void, because he had no power
or right to make such a selection.

Under the second process, where no type has been defi-

nitely selected, one or two, but not all, of these species may
be removed and placed under another generic name by any
other author, thus " breaking up " the original genus and
" limiting " the generic name to one, or two, species ; the

last species left in being the type.

If 13 andC are removed, A is left in and must be regarded

as the type ; if A and C are removed, B remains as the type;

if A and B are removed, C is left as the type. If A be

removed alone, then B or C can become the type either by
definite selection or by a further removal of one of them. If

B or C be removed, then the same remark applies to A, C
or A, B respectively. Ihe species left in are sometimes
termed the " residual sjyeciesy

It will be evident that the settlement is comparatively

easy when any definite selection of the type has been made
soon after the founding of the genus ; but the matter becomes
much more complicated when the genus, perhaps involving
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twcMity or tliirty species originally, has been ajjlit up and
subdivided apjain and again by consecutive authors. A
further element of difficulty of course appears when the

authors breaking up an original genus have not correctly

identified the species withdrawn.

Literature.

In preparing this revision of the genera of the Aranea3 all

tlie pre-Latreillcan literature, from Olercic in 1757 and
onwards, has been carefully examined, in case any genera

may have been established which might have escaped the

researches of Dr. T. Thorell and others.

C. Clerck was the first to apply the Linnean binomial

system systematically in Arachnology ; and although his work
* Aranei Suecici ' was published the year before Linnteus's

10th edition of the ' Sysfema,' it is generally regarded as

valid, since he was well acquainted with Linnreus, attended

his lectures, and adopted his sj'stem. This author, however,
made use of only one generic name, Araneus, and all his

species are included under this title.

Neither Linnieiis, Fabricius, GeofFroy, De Gecr, nor ]\Ieyer

made any alteration in this respect; and it was not until

1802 that Latreille, in his Hist, Nat. des Fonrmis, p. 345,

quoted two genera, Myqale and Aranea. The original genus
Araneus, however, was not broken up by Latreille until 1804,

in Nouv. Diet, d'llist. Nat. xxiv. ; and it is with this work
that the whole question of generic names and the selection of

tyi)es must naturally begin.

Walckenaer published his ' Faune Parisiennc, Insectes,'

torn, ii., Paris, in 1802, but includes all his species under
Aranea.

This first instalment of revisional notes includes, with the

exception of Araneus, only the generic names published from
1802-1804. In 18J0 Latreille definitely selected types for a

great many of his own genera and for some of Walckcnaer's;

and it will be useful to give a brief notice of the works
published by both Latreille and Walckenaer between those

dates, which might have any j)03siblc weight in the settle-

ment of the question of names and types.

1802. P. .\. L.vTRKii.i.E.—Hit. Nat. des Fonrmis: p. 3^5, G. i. My-
ffale, including A. avicularia, Cfementaria, and Snurayesii

)

p. ;347, G. ii. Araneii, followed by a uvimher of species, but
without iu auv wav limiting the genus as ho afterwards does
in IH04.
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1802. C. A. Walckbnaer. — Faune Parisienne, Insectes, torn. ii.

(Paris).

The generic name Aranea is accepted throughout for all species not

referred to Mygule, but names {Tubifonnes &c.) are given to vaiious

groups.

1804. P. A. Latrkille.—Hist, des Insectes, vol. vii. ; An. Rev. xii.

The author characterize.'* the genus Mygale and the various families of

spiders, which are all referred to under the generic name Ai-anea.

1804. P. A. Latreillk.—Nouv. Diet. d'Hist. Nat. xxiv.

In this work the genus Armieus is first limited to three species, and

other genera are founded upon the residue, many of the generic groups

coinciding with Walckenaer's divisions in the Faun. Par.

1805. C. A. Walckexaer.—Tableau des Aran^ides

The author here limits some of Latreille's genera and founds others of

his own. The genera are characterized, but there is no definite selection

of any type, except indirectly where only a single species is quoted.

1806. C. A. Walckenaer.—Hist. Nat. des Aran6ides.

Contains a description of various species with coloured illustrations,

but the genera are not designedly limited nor are any types selected. The
generic names are those used in the ' Tableau.'

1806. P. A. Latreille. — Genera Crust, et Insectorum, iconibus

exemplisque plurimis explicata.

Gnaphosa is made a synonym of Drasms (p. 86), but the author doea

not select any types and the species are merely given as examples
without intention of definitely limiting the genera.

1810. P. A. Latreille.—Considerations g^n^rales sur Nat. Ordre
Crust., Arach. et Insectes, p. 423 :

" Table des genres avec
Vindication de I'espece qui leur sert de type."

In this work Latreille selects types for twenty-nine genera. In his

work on European spiders Thorell must have overlooked this selection of

types. The genera are characterized under Latinized names, and at the
end of the work the types selected under the same names in a French
form.

Mygale, Latreille, 1802, Hist. Nat. de-s Fourmis, p. 345
(nom. prgeocc. Cuvier, 1799).

Three species were originally included in this genus

—

(1) A. ovicularia, (2) cceme/dnria, (3) Sauvagesii.

The fir.st was selected as the type of the genus in 1810 by
Latreille.

The name }fi/gale had, however, been preoccupied by
Cuvier in the table opposite page 496 of his ' Anatomic Oom-
par^e,' in the same form Mi/gale, not Myogale.

Thorell evidently overlooked the limitation of this genus
by Latreille in 1802, for on page 163 of his Europ. Spid. he
ascribes the genus to Walckenaer, Faun. Par. 1802.

Type, Mygale avicularia (Linn.), I7»)8.
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ATYfus, Latreille, 1804, Nouv. Diet. Hist. Nat. xxiv. p. 133.

Only one species is included originally, A. suhterranea^

Roenicr, Gen. Ins. tab. xxx. fit^j. 2, which Latreille identified

by mistake as belonging to this genus.

1'ype, Atypxin Sultzeri, Latreille, 1804.

Eriodon, Latreille, 1804, Nouv. Diet. xxiv. p. 134.

The only species mentioned originally has no name assigned

to it :
—" Araign^e inddite de la Nouvelle-Holl."

In 1800 Latreille, Gen. Crust. Ins. p. 85, quotes Missu-
lena, Wlk., as a synonym of Eriodon^ and gives a single

specie.s
—" Species i. occatorius.'^ In 1810 he definitely

selects Mi-iitlena occatoriaj Walck., as the type of the genus.

'J'ype, Eriodon occatorium (Walckenaer) , 1805.

Dysdera, Latreille, 1804, Nouv. Diet. p. 134, col. 1, line 11.

Three species are quoted originally under this genus, re-

ferred to by Latreille as " Les Claustraliformes " of Walck-
enaer, who further quotes the species Aranea punctoria,

Villers.

The three species are:— 1. A. eri/thrj/na, Walck.;
2. A. Ilombprgiij Scop. Ent. Carn. p. 403; 3. A. punc-
toria, Villers.

On j)age 47 of the ' Tableau ' Walckenaer limits Dysdera
to one species, D. erythryna, Walck., which was also defi-

nitely selected by Latreille as the type in 1810.

Further, also, A. punctoria, Villers, Caroli Linnei Ento-
mologia, t. iv. p. 128, pi. xi. fig. 9, is a CInracanthium, as

Simon states in his Ar. Fr. tom. iv. p. 247, and was removed
to that genus by implication in 1837 by 0. L. Koch. A. llom-

hergii, Scop., was referred to the genus Harpactes by Temple-
ton in 1834.

Type, Dysdera erythryna (Walck.), 1802.

Segestria, Latreille, 180 i, Nouv. Diet. xxiv. p. 134, col. 1,

line 16.

The spiders whicli Latreille refers to this genus are those

mcnfioTied by \N'alckenaer, Faun. Par. 1802, p. 222, under
" Les Tubiformes."

(1) Aranea senoculata, Fabr., (2) A. perjida, Walck,
{Jlorentina, Rossi, Fauna Etrusca, pi. xix. fig. 3).

The same two species are mentioned under Segestria by
Walck. Tableau, 1805, [). 48, and A. flnrentina, R^ssi, was
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selected by Latreille in 1810 a3 the type of the genus (Cohsid.

g^n. Nat. Ord. p. 423).

The w?iVi\Q jiorentina has priority over perjida.

Type, Segestria jhrentina (Rossi), 1790.

Argyroneta, Latreille, 1804, Nouv. Diet. xxiv. p. 134,

col. 1, line 2'2.

A single species only is quoted under this name, included

in Walckenaer's '' Nayades," Faun. Par. p. 233.

Type, Argyroneta aquatica (Clerck), 1757.

Gnaphosa, Latreille, 1804, Nouv. Diet. xxiv. p. 13 J, col. 1,

line 31.

Four species were originally included, being those com-
prised in Walckenaer's " Celluliformes," Faun. Par. p. 220,

1802:— (1) A. nocturna, Linn.; (2) A. luci/uga, Walck.,

Sell. Icon. pi. 101. fig. 7 ; (3) A. lapidosa, Walck.
;

(4) A. fulgens.

The genus was first split up by Walckenaer himself in

1805, who withdrew A. nocturna, \i\r\r\.j ^. /wc^/w^a, Walck.,

and A. fulgens, AValck., under Drassus, Tableau, p. 45,

leaving A. lapidosa, Walck. This being the last left in

becomes the type. It is not possible under these circum-

stances to regard Drassus, Walck., as a synonym of Gnaphosa,

Latr., as Simon does (Hist. Nat. Ar. 2, i. p. 383, 1893), nor

can the type of the latter be lucijuga, as there selected.

Type, Gnaphosa lapidosa (Walck.), 1802.

Clubiona, Latreille, 1804, Nouv. Diet. xxiv. p. 134, col. 1,

line 39.

Seven species were originally included, being those re-

ferred by Walckenaer to the " Cameriformes," Faun. Par.

p. 217 (1802) :— (1) Aranea atrox, De Geer
; (2) A. ama-

rantha
; (3) ^4. aloma, Albin, pi. x. fig. 48 ; (4) A. erratica,

Albin, pi. xvii. fig. 82, p. 2(5; (5) A. epimelas; (6) A. holo-

sericea, De Geer, vii. p. 266, pi. xv. fig. 13; (7) A. nutrix.

Walckenaer does not remove any of these species in the
* Tableau,' and the genns was first broken up by C L. Koch
in 1837, who withdrew A. atrox, De Geer, as tiie type of

Aniaurobius, diX\(\,\\\ 1839, A. nutrix, \\-A\Qk.=punctorium,

Villers; and erratica, Walck., under Chiracanthium^ the last

by implication.

In 1810 Latreille selected A. holosericea, Linn., as the

type, a species which he obviously concluded to be identical
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with tlie holoscricea, De Geer, quoted by Walckeiiaer, for

De Goer gives holoseri'cea, Liim., as a synonym of the species

figured hy himself.

80 tiiat LatreiUe's action is in reality a selection of species

(6) as the type, with a correctional reference to the earliest

author of the name holoscricea.

lioth Thorell and Simon, however, have come to the con-
clusion that the species figured by De Geer is not holoscricea,

Linn,, hut that De Geer's s\)eciQS=j>hra^mitts, C. Koch, and
\j'\nuxns^>=panidul(i, Clerck.

This conclusion, however, cannot affect Latreille's selection;

it merely settles that phragmitis, C. Koch, is the type, and
not ;/«//i't/«/a, Clerck, as selected bv Simon (Hist. Nat. Ar.
ii. 2, p. 85, 1897).

Type, CluhioTia hohsericia, De Geer =phrogmitis, C. L.
Koch.

Tegenaria, Latreille, 1804, Nouv. Diet, xxiv, p. 134, col. 1,

line 49.

Five species were originally included, namely " Les Tapi-
formes," Walck. Faun. Par. p. 215 :

—

(1) Aranea domestica, Fabr. p. 412. 21 ; Clerck, p. 1Q, pi. ij.

fig. 9 ; (2) A.civilis; (3) xi. ag rest is, A\bin
; (4) A. murina

;

(5) A. labirinthica, Fabr. p. 417. 34; Sch. Icon. pi. xix.

fig. 8; Albin, pi. xvii. fig. 83.

A. labirinthica was taken out under Agelena, Walck.
Tableau, p. 51 (1805). Araneus domesticiis, Clerck, was
selected by C. Koch in 1837 in the ' Uebersicht,' p. 13, as the

type of his new genus Philoica.

Latreille did not in 1810 select any species as the type of

Tegenaria, but he selected Aranea domestica, Fabr. = J<3-

inestica, Clerck, as the type of Aranea, in 1810, without
effect, however, for he had previously limited the genus
Aranea to one species

—

Araneus diadematus, Clerck.

In 1837, however, a little further down p. 13 of the
* Uebersicht,' C. Koch selected A. domesticus, Linn., as the

type of Tegenaria.

These are definite selections; and if A. domesticus, Liim.
=^A. domesticus, Clerck, then I'hiloicais simply synonymous
with Tegenaria, and can have no separate species as the type.

But under domesticus, Clerck, two species are undoubtedly
involved

—

{l)=ferruginea, Panzer, {2) = I)erhami, Scop.
The first is obviously represented in the full figure in Clerck's

work ou j)l. ii. fig. 9. The second is represented by the

palpus of the nvdc figured on the same, plate.



60 Mr. F. 0. P. Cambridge

—

A Revision

Now Tliorell (Recen. Crit. Aran. Suec. Clerck, p. 36) re-

tained the name domesticus for the full figure in Clerck's

work, and his selection, in spite of what might be considered

more convenient {cf, Simon, Ar. Fr. ii. p. 67, note), must

hold good.

Therefore domesticus^ Clerck, with the signification attached

to it by 1 horell, is the type of Phihica, C. K., 1837, and

^^ferruginea, Panzer.

A. domesticus, Linn., however, was also selected, a little

further down on the same page, as the type of Ttgenaria by
C. Koch himself. Now domesticus^ Linn., according to Simon
(Ar. Fr. ii. p. 73), and also according to Thorell, is the

species whose palpus is depicted on pi. ii. fig. 9 in Clerck's

work, and is identical with Derhami^ Scop. 1763, and with

civilis, Walck. 1802.

Therefore number (2) of the species originally referred to

Tegenaria is the type of the genus, and its earliest appellation

is Derhami, Scop. It is true that later on C. Koch himself

reversed the signification of the two generic names and
referred domesticus, Clerck, to Tegenaria, and civilis ^ Walck.,

to Phihica. But tliis, of course, he had no power to do.

Type, Tegenaria Derhami (Scopoli), 1763.

ScYTODES, Latreille, 1804, Nouv, Diet. xxiv. p. 134, col. 2,

line 19.

Latreille includes under this genus two sections:— A. 2 eyes,
" Les Filiformes " ; B. 6 eyes, Aranea thoracica. Now
" Les Filiformes," Walckenaer, Faun. Par. p. 212, contain

two species : A. phalangioides ; Scop. {A.Pluchii), Ent. Car.

404, ] 120. Whether these two names refer to the same
species makes no difference, for they are at any rate both con-

generic.

A. phalangioides was selected by Walckenaer as the repre-

sentative of his genus Pkolcus in 1805 ( rableau, p. 80).

A. thoracica is therefore the last species left in, and was
further selected by Latreille in 1810 as the type of the genus
(Consid. gen. Nat. Ord. p. 423).

Type, Scytodes thoracica^ Latr., 1804.

LiNYPHiA, Latreille, 1804, Nouv. Diet. xxiv. p. 134, col. 2,

line 50.

Two species only are included under this genus, called

by Walckenaer "Les Napiformes," Faun. Par. p. 213:

—

(1) A. triangularis, Clerck, De Geer, t. vii. pi. xiv. figs. 13,

14, 15, 16; Clerck, pi. iii. fig. 2 : (2) A. montana, Clerck,
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De Geer, t. vii. p. 251 ; Clerck, |)l. iii. fig. 1 ; Lister, t. xix.

fig. 19.

Both these species are congeneric, but in 1810 Latreillo

selected as the type of the genua '* Araign^e renversde

sauvage," De Geer, which is identical with A. triangularis^

Clerck.

Type, Linyphia triangularis (Clerck), 1757.

TETliAGNATHA, Latreille, 1804, Nouv. Diet. xxiv. p. 135,

col. 1, line 5.

One species only was included under " Les Spiraliformes
"

by Walckenaer, Faun. Par. p. 203, namely Aranea extensa,

Fabr. p. 407. 1.

Type, Tetragnatha extensa (Linn.), 1758.

Araneus, Clerck, Svenska Spindlur, 1757, p. 22^ &c.

This genus includes sixty-seven species, which were first

split up by Latreille in 1804, Nouv. Diet. p. 135, col. 1,

line 8.

Under Aranea Latreille places three species only, thus

limiting the genus to (1) A. clavipes, Fabr., (2) A. diade-

mata, Clerck, (3) A. spinosa, Fabr.

Neither the first nor the third species, however, nor any
species congeneric with them, was originally included in the

genus by Clerck, and therefore A. diadematuSj Clerck, alone

can be the type.

Latreille had no power or right to select A. domestica,

Fabr., as the type of the genus Araigu6e, Aranea, or A. dia-

dema, Linn., the type of Epeira, Walck., as he does in his

selections of 1810, having already himself, in 1804, limited

the genus to one species only, A. diadematuSy Clerck.

Type, Araneus diadematus, Clerck, 1757.

Heteropoda, Latreille, 1804, Nouv. Diet. xxiv. p. 135, col. 1,

line 36.

Under this genus are included " Les Cordiformes " of

Walckenaer, Faun. Par. torn. ii. p. 227 (1802), witii Aranea
venatoria, Linn., in addition, and anotiier species bearing no

name.
" Les Cordiformes " include twenty species :

—

Aranea ob-

longa, argentata, rhombuica, pigra, bilineata, aureola, cespitum,

tigrina, truncata, emarginata, rotundata, Jloricola, violacea,

cilreo, calycina, cristata, fucnta, dauci, diana, and delicatula.

The genus was first broken up by Walckenaer in the
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Tableau, p. 28 et seq., 1805, when he withdrew under

'Ihomisus all these si)ecies except emarginata and venatoria,

Linn.

Aranea emarginata was, however, withdrawn by Walck-
enaer subsequently, in Faun. Frauijaise, p. 74 (1820), under

Thomisus, thus leaving Aranea venatoria, Linn., as the type

of the genus.

Type, Heteropoda venatoria (Linn.), 1766.

MisUMENA, Latreille, 1804, Nouv. Diet. xxiv. p. 135, col. 2,

line 2.

One species alone is included by Latreille

—

Aranea citrea,

Ue Geer, which is Araneus vatius, Clerck, 1757 ;
the latter

name having priority.

Type, Misumena citrea^=vatia (Clerck), 1757.

MiCROMATA, Latreille, 1804, Nouv. Diet, xxiv. p. 135, col. 2,

line 6.

Four species were originally included, namely those under
" Les Grottiformes," by Walckenaer, Faun. Par. p. 225:—
(1) A. accentuata, \Valck.

; (2) A. smaragdula, Fabr.
; (3)

A. ornata. (4) A. rosea, Clerck.

Out of these Walckenaer (Tableau, 1805, p. 39) selected

A. smaragdula, A. ornata, and A. rosea, and refers them to

his new g(^nus Sparassus; and later, in the same work p. 41,

he refers ^1. accentuata to Clnbiona.

This Walckenaer, however, had no right to do, and accen-

tuata being the last species left in, naturally becomes the type

of the genus Micromata.

In 1810 Latreille himself selects A. smaragdula as the

type of the genus, but this he had no power to do. He had

to be content with the species Walckenaer left in.

Thorell says in this connection, ' Europ. Spid.' p. 176,

that " Microvimata includes ' Les Grottiformes,' Walck., and

A. accentuata, which is placed there by mistake." For

Latreille afterwards obviously wished Micromata to apply to

the three species referred by Walckenaer to Sparassus, since

he quotes his own previous generic name as a synonym of

Walckenaer's geims.

One might equally well insist that all the tiiree species

originally limited by Latreille to Aranea were placed there

by mistake (as two ot them undoubtedly were), for later on

Latreille definitely selects Araneus domeslicus, Fabr., as the

type of Aranea, a species not included in his own previous

limitation of the genus.
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If, liowever, in the original diagnosis of Micromata,
Latreille had included any character which would have
definitely excluded A. accentwita, then it might be possible

to act on this fact.

Hut Latreille's original diagnosis of " Les Grottifonnes,^*

Walck., is " Mfichoires droites, quatribme paire de pattes la

plus longuc" (Nouv. Diet. p. 135, 1804); characters which
n})ply equally well to the well-known European A. accentuaia.

Jt is perfectly clear that Latreille and Walckenaer both

wislu'tl accentuata to be dissociated from the other three
" grottiformes," and neither of them eared what became of

the original name Micromata ; the author sunk it as a

synonym, while Walckenaer swamped it under his new name
Sparai>sus.

It is, however, the duty of science to restore Micromata as

a generic name, and it is impossible to enter into the question

of the wishes and sentiments of authors. This would simply
end in a labyrinth of inconsistencies and endless disagreement

and disputation. For, if we are to consider the wishes of

either of these authors in connection with the signification of

Micromata, why ignore their conjoint wishes in regard to the

name itselt ?

If we take this line, why are we not also to accept the

names substituted by Walckenaer in those cases where he
considered them more suitable than others previously given
to the same genus or species by other authors ? Thorell and
Simon both select virescens, Clerck, as the type.

Type, Micromata accentuata (Walck.), 1802.

OXYOPES, Latreille, 1804, Nouv. Diet. xxiv. p. 135 col 2

line 12.

A single species only inclutied

—

Aranea heterophthahna.

Type, Oxyopes heterophthalnius, Latr., 1804.

DOLOMEDES, Latreille, 1804, Nouv. Diet. xxiv. p. 135, col. 2
line '^'2.

Two species were originally included, namely those men-
tioned under " Les Coureuses " by Walckenaer, Faun. Par.
p. 235 :— (1) A. mirabilis, Clerck, pi. v. fig. 10

; (2) A. mar-
ginata, De Gecr, t. vii. p. 281. 24.

The latter is identical with Araneus Jimhriatus of Clerck
and was selected as the type of the genus under " Arai"-nee
loup bord^e," De Geer, in 1810, by Latreille. A. mirabilis
was in 1837 referred to Ocyale, Sav. ; but the type of Ocyale
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being of a different genus, Simon made the genus Pisuura

for its reception in 1885.

Type, Dolomedes Jinibriatus (Clevck), 1757.

Lycosa, Latreille, 1804, Nouv. Diet. xxiv. p. 135, col. 2,

line 38.

To this genus were originally referred all the species

named by Walckenaer under " Les Chasseuses," Faun. Par.

p. 237:— (1) Aranea allodroma, Clerck, pi. v. fig. 2; (2) A.

agretyca^W^aXok., CI. pi. iv. fig. 2; (3) A.vorax^ Walck.,

Albin, 4. 17
; (4) A. agiUs^^i\\ck.-^ (5) A. saccata^'Lxnw.

;

(6) A. t-e/oa-, Walck., CI. pi. iv. fig. 2; (7) A. piratica, CI.

pi. iv. fig. 5
; (8) A. luguhris, Walck., Albin, pi. iv. fig. 19.

Of these, aUodro7na, ogretyca, vorax, and velox were taken

out in 1832 and placed under 7arentula by Sundevall (Act.

Holm. p. 24). The first under cinerea (sec. Simon, Ar. Fr. iii.

p. 278) ; the second (which sec. Simon, Ar. Fr. iii. pp. 283,

284,= both ruricola, De Geer, and ferricola, Thor.) under

ruricola ; the sixth, by implication as congeneric, referring to

the same figure in Clerck's work as does number (2) ; the

third under the same name or as irabalis (this species also sec.

Simon, Ar. Fr. iii. p. 259 =pulverulenta, Clk., in part, which

is congeneric with trabalis). No. 7, piratica, was taken out

by Sundevall (Act. Holm. p. 192, 1832) as the type, being

the only species referred to it, of Pirata. Nos. 4, 5, and 8

were taken out by C. Koch (Ar. xiv. p. 100) and referred to

Pardosa in 1848, leaving no species under Lycosa. The
type therefore must be one of these tiiree ; and since none of

them were removed under any other genus between this time

and 1869-70, when Thorell selected lugubris, VVlk., as the

type of the genus Lycosa, this species remains as the type.

Latreille, in 1810 (Coiisid. g^n. Nat. Ord. Crust., Arach. et

Ins. p. 423 &c.), selected " Ar. iareniula, Fabr.—L'araignee

loup, Geoff.," as the type of his Lycose= Lycosa^ as noted

also by Simon (Ar. Fr. iii. p. 233).

Now Aranea tarentula, Jjinn., Fabr.,= Lycosa tarentula,

Latr.. is the species which is " subtus laete croceo, fascia

transversa nigra," and does not represent any of those species

originally included in the genus, and cannot therefore be

selected, even by the author himself, as the type of the genus.

Of the three remaining species, agilis, ^N\k.=palustris,

Linn. (sec. Simon, 321), and saccata, L\nn. = amentata, Clk.j

while lugubris is the species commonly known by that name,

the last being selected by Thorell as the type in 1869-70.

'iype, Lycosa lugubris^ Walck., 1802.
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Salticus, Lativille, 1801, Nouv. Diet. xxiv. p. 135, col. 2,

line 51.

Latrellle included under this name two groups :—A. '* Los

Chercheuses," Walk. Faun. Par. p. 218 (1802) ; and B. " Lea

Sautouses," id. p 24.'i
;

quotiiii^ tlie foUowin;^ species : (1)

Aranea cinnaberina, Oliv.

—

if/uttati, U )ssi
; (2) Aranea

scenica, Linn.; {',]) Anviei fonn/'caria, De Geer.

This genus, which included also a number of other species—A. tardiyrada, poinatia^ chalybeia, jMi/l/a, cuprea, coronata,

virgulata, pitbesnens, riidicofens, fontalis, lunulata, bicolor, cal-

lida, nigra, tripunctata, litterata, and inuscorum—under " Les

Sauteuses," was first split up by Walckenaer in the following

year 1805 in the ' Tableau,' pp. 21 & 22. lie withdrew
first A. cinnaberina under Eresus (p. 21), and next (p. 22)

under Attus all the other species named, leaving nothing

under SalticuSj and ignoring it altogether.

No further subdivision or selection in connexion with these

two last-named genera took place until 1810, when Litreille

definitely selected A. scenica, Fabr., as the type of Salticus,

Consid. g{5n. Nat. Ord. Crust., Arach. et Ins. p. 423.

Thorell has evidently overlooked this selection of types by
Latreille in 1810; and most authors have followed Sundevall,

who, in 1832, selects under Salticus, typus, S. formicarius,

De Geer, a selection which of course cannot stand.

Type, Salticus scenicus (Clcrck), 11^1, — A. scenica^ Fabr.

& Linn.

X.— On the Anatomy of certain Agnathoiis Puhnonate

MuUusks. By Walter E. Collinue, F.Z.S., Lecturer

on Zoology and Comparative Anatomy in the University

of Birmingham.

[Plates I. & ir.J

Towards the end of 1899 Mr. Henry Suter sent me a series

of examples of various New Zealand land-mollusks preserved

in alcohol, and expressed a wish that I would give some

account of their internal anatomy. I take this opportunity

of expressing to him my best thanks for his kindness.

About the same time .Mr. William Mo.ss, of Ashton-undcr-

Lyne, sent me sj)ecimensof Schizoghssa novoseelandica, Pfr.

;

to him also my best thanks are here tendered. Finally, my
best thanks are due to the Council of the Birmingham Natural

Ann. d- Mag. -V. Hist. Ser. 7. Vol vii. 5
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History and riiilosophical Society for defraying the cost of

the drawings illustrating this paj)er.

The anatomy of the Agnathous Pulmonates has received

but little attention ; hence anything like a classification based
on anatomical characters is at present quite impossible.

Woodward * has given an interesting account of Natalina

cuffra, Fer., and other contributions to the anatomy of this

genus have been made by Pilsl)ry f and Pace X- Godwin-
Austen § has given an account of the anatomy of Parypkanta
IJochstettert, Pfr. ; but I am unable to confirm many of his

statements. Other references to the anatomy of the Austra-
lian and New Zealand species are to be found in the various
papers of Hedley and Suter.

Rhytida, Albers.

Rhytida Greenwoodij Gray. (PI. I. figs. 1-16.)

Animal yellowish brown, darker on the dorsum anteriorly;
a deep groove characterizes the median dorsal line beyond
the visceral mass. Mantle yellow, with irregular black
markings ; collar shows slight indications of division into
right and left mantle-lobes. Eyes situated some little

distance backward from the end of the upper tentacle. Male
generative orifice 10 millim., female generative orifice

11 millim. from the right upper tentacle. Rugae on the head
almost square, on the sides of the body anteriorly round, in
parallel lines in both cases; posteriorly very small and irre-
gular. Sulci faint sepia-colour or white. Peripodial groove
ill-defined. Foot-fringe whitish, with very minute sepia-
coloured spots. Lineoles absent. Foot-sole not distinctly
divided into median and lateral planes, laterally sepia-
coloured, dirty white in the median portion.

Length (in alcohol) 38 millim.

Hah. Levin, Manawater, New Zealand.
This species, the type of the genus, was described by Gray

in 1849 (|. All the descriptions yet given, such, for example,
as those by Reeved, Pfeiffer **, Hector ft, Button If, and

Proc. Malac. Soc. Lond. 1895, vol. i. pp. 270-277, pi. xvii.
t Proc. Acad. Nat. Sci. Philad. 1889, pp. 277-279, and 1890, pp. 241-

243.

X Proc. Malac. Soc. Lond. 189-5, vol. i. pp. 232-233.
§ Op. cit. 1893, vol. i. pp. 5-9, pi. i.

II
Proc. Zool. Soc. 1849, p. 1H5.

f Conch. Icon. vol. vii. sp. 434, pi. Ixxxi. fig. 434.
** Mon. Hel. viv. vol. iii. p. 15fj.

tt Catal. Land Moll. N. Zeal. 1873, p. 18.

X\ Man. N. Zeal. Moll. 1880, p. IG.

i
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Tryoii *, relate to tin; slioll of the animal only, no description

liavin<^ yet been ^^Ivcmi of the aiiiinal, A H^^ure of the ratlula

lias been |)ul>lishe(l f, JU'd Siiter % has given a figure of the
animal with the .shell attache I, but tiie drawing leaves much
to be desired.

Anatoviy.

The Ah'metitan/ Canal. — The buccal maas is large,

measuring I8"0 niillim. in length in the alcoholic S[)ecimMi3

examined. The niu.scular attachments, as in the allied genus
Pari//>/um(a, arc very strong. The buccal retractors are

inserted posteriorly and ventro-laterally, laterally there are a

series of muscles which have their origin on the floor of the

body-cavity (IM. 1. fig. 10, r.m.). Posteriorly the buccal

mass has the appearance of having a muscular cap (PI. I.

figs. 10, 11), but on dissection this is fouiul to be due to the

upward curving of the terminal portions of the muscular
sheath of the radula. The radula is curved downwards in

the extreme anterior region and laterally embraces the mus-
cular sheath ;

looked at from the opening of the mouth it

has the aj)pearance shown in figure 7 (Pi. I.).

The a'S(jj/i<njuscn\L'YS the dorsal surface of the buccal cavity

about 4*5 millim. from tlie anterior end; it is a thin narrow
tube, eidarging to a wider cavity behind the salivary glands §.

1 hese latter are two large glands situated on the posterior

portion of the buccal mass (PI. I. fig. 10, s.rjl.) ; they are

fused together in the median line. From the anterior end of

each a long fine salivary duct is given off, and these enter the

buccal cavity slightly below and behind the opening of the

oesophagus (PI. 1. fig. 10).

'J/ie Pedal Gland (PI. I. figs. 12, 13).—Lying on the

floor of the body-cavity is a small flatteTied structure—the

pedal gland. The actual gland measured 13 millim. in length
;

at its posterior end it makes a bend to the right side and then

again towards the left, thus being formed by what may be

described as three limbs; the third limb is jjartly covered by
a series of strands of pedal muscles. The retractor muscle is

attached ventrally and arises from the floor on the right side.

Attached to the underside of the third limb and lying dee|)ly

• Man. Concli. 188.'3 (ser. 2) vol. i. p. li>6, pi. x.viv. (ig. 74.

t Inins. N. Zt-al. Inst. vol. xvi. p. lt)7, pi. .x. tig. i'.

\ Journ. of .Maine. 18!»9, vol. vii. pi. iii. fig. 1.

§ Owing to part of the animal having he>m left in the shell, vrhich I

did not receive, I have been unable to describe the riMnainder of the
digestive svstem.

5*
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in tlie pedal muscles is a spongy mass about -i millini. in

length (PI. I. fig. 12).

The Generative Organs (PI. I. figs. 8, 9, and l-i-lG).

—

As already pointed out, the generative orifices are really

distinct and lie about 1 niillim. apart and 11 millim. from the

right upper tentacle (Pi. I. figs. 1, 8, and 9). The female
orifice is surrounded by a prominent white lip, the dorsal and
anterior portion of which is produced as a thin fold forward,
and forms the dorsal boundary of the male generative orifice

(PI. 1. figs. 8, 9). This latter leads into a long narrow
tube—the penis. At its commencement the inner walls are

plicated
; passing backwaid there is a thickened muscular

ridge on the ventral side, which is covered with a series of

fleshy tooth-like projections (PI. I. fig. 16). On careful

dissection the penis is found to be folded upon itself, the distal

limb scarcely being distinguishable until separated by dissec-

tion. Passing forward almost as far as the external orifice,

it again makes a bend and becomes slightly larger, almost
sac-like, the internal wall again showing plications in this

region. From the distal end of this sac-like portion the vas

deferens arises as a fine densely convoluted tube (PI. I.

fig. 14j v.d.) which joins the prostatic portion of the common
duct. 'I'here is a short retractor muscle attached to the end
of the first bend of the penis (PI. 1. fig. 14, r.yn.). Tlie

female generative orifice leads into a short wide cavity—the

vagina,—into the upper portion of which the receptaculum
seminis and free oviduct open. The receptaculum seminis is

sessile, consisting of a long tube-like diverticulum ; at its

distal end a small retractor muscle is inserted. Internally

the wall is thrown into a series of wavy folds. The free

oviduct is short. Internally its walls show a series of projec-

tions which branch and anastomose (PI. I. fig. 15). The
common duct is folded from right to left and showed no
variation from that figured in any of the three dissections.

There is a large albumen gland. The hermaphrodite gland

had been broken away in the missing j)ortions of the liver &c.
j

the duct, however, remained as a fine and densely convoluted

tube (PI. I. fig. 14, h.d.).

Paryphanta, Albers.

Paryphanta Ilochstetteri, Pfr. (PI. 11. figs. 17-21.)

The anatomy of this species was described by Lieut. -Col.

Godwin-Austen in 1893. I dissected tluee of the specimens

sent to me by Mr. Suter, but found considerable differences

in the male generative organs from those described and figured



certain Agnathoiis PtJinonate MuUusks. 69

by Godwin-Austen, in ciMiscqiience of which I deciJcd to

obtain further material and carefully work throu<^h the system
again. Owing to this the publication of the present paper

has been somewhat delayed. The later dissectinn.s tail t<>

verify the above-mentioned account, and I must take excep-
tion to the comparisons and conclusions the author has drawn
at the close of his paper.

On unravelling the terminal ducts of the generative organs
the pe?HS with its darkly pigmented proximal j)ortion is very

conspicuous. In life it lies across the buccal mass, the right

tentacular retractor muscle crossing over it at the proximal

end (Fl. II. fig. 17). In the last specimen dissected it

measured 37 millim. in length. It is a large muscular organ,

consisting for the greater part of its length of a simple tube,

the terminal portion only, to which the retractor muscle is

attached, being solid. I failed to find any knob-like process

or nipple-like crenulations, as figured by Godwin-Austen [op.

ci't. pi. i. fig. 12), although the lumen of the tube was care-

fully traced for 32 millim. The vas deferens is a long fine

tube closely bound to the sides of the penis for the greater

portion o( its length. Oodwin-Austen states {op. cit. p. 7)

that " the vas deferens is short and unites with it [the penis]

very low down, not far from the generative a])erture." As
shown in figure 18 (PI. II.) the vas deferens leaves the

penis towards its distal end, and is closely bound to its wall

by strands of coiinective tissue; towards the proximal end of

tlie penis it tblds itself around that organ, and then passing

down to the region of the vagina, it runs along its left dorsal

side as a convoluted tube ; at the point where the receptacular

duct enters the vagina the vas deferens dips beneath the free

oviduct, reappearing on the right side, still exhibiting convo-

lutions ; it then passes across to the left side, where it

becomes continuous with the prostatic portion of the common
duct. In order to verify what I had matlo out by dissection,

the penis of a further s{)ecimen was taken and sections cut by
the freezing microtome ; these fully bore out tiie conclusions

drawn from the dissections (c/. PI. II. ^'^. 19, X '-
X

').

On the supposition that the vas deterens in this species

was very short &c., Godwin-Austen proposed to place the

genera Puri/p/n/nfu, yKleo, and Schizoglossa in a now sub-

family— i'arypliantinaj :
" Schizoglossa bearing the same rela-

tionship to l\irijph(inta as Girasiaj Gray, does to Macro-
chlamys among the Zonitidie."

The Pedal Gland (PI. II. figs. 20, 21).—The position

occupied is similar to that in lihytida Greentcoodi. The
gland measured 17".3 millim. in length; at its posterior end it
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makes a bend to the left side and then dips down into a cavity

bounded by the pedal muscles. To this portion the short

retractor muscle is attached on the right side (PI. II. fig. 21).

Paryphanta Edioardi, Suter. (PI. II. figs. 22-25.)

Animal a deep blue, darker laterally than on the dorsum,

lilantie greyish white, with very fine sepia markings on the

collar, which is divided as in the genus Rhytida. Generative

orifice 8"5 millim. from the right upper tentacle. Rugse
irregular, very small posteriorly. Sulci bluish white. Peri-

podial groove ill-defined. Foot-fringe bluish white and finely

spotted, no lineoles. Foot- sole sepia-coloured, with a tinge of

blue in the median portion, not divided into median and
lateral planes.

Length (in alcohol) 43 millim.

The shell and radula of this species were described by
Suter in 1899 *. It differs considerably from the preceding

species. Suter regards it as standing nearest to P. atramtn-

tartUy Shuttl., from Victoria, a species I am unacquainted

with.

A /Iatomy.

The Alimentary Canal.—The buccal cavity calls for no
special mention. The oesophagus enters on the dorsal surface

;

tracing this posteriorly it widens a little, forming the crop,

around which the salivary glands are closely wrapped ; the

ducts leave the anterior borders and enter th.e buccal mass at

the side of and just behind the oesophagus. Behind the crop

there is a thin tube-like portion of the canal, which again
widens beibre reaching the stomach.

The ledal Gland (PI. II. figs. 23, 24) is very similar to

thiit in P. JHochstetteri, Pfr., differing, however, in its greater

length, measuring m situ 24 millim., and in turning forwards

and downwards to the left side. Imbedded in the pedal

muscles and quite distinct from this gland is a small glan-

dular body like that found in Rhytida Greenwoodi^ Gray,
1 he Generative Organs (PI. II. fig. 25).—On turning

back the body-wall the penis is seen to lie in a veiy similar

position to that in P. Hochstetteri. It measured 58 millim,

in length. It is an almost straight tube, widening in the

distal half. In structure it is similar to that in the preceding

species. Being larger the vas deferens is easily made out
fiom the left side of the distal end of the penis to the union

with the prostatic canal. It is a simple tube not convoluted.

* Proc. Malac. Soc. Lond. 1809, vol. iii. p. 290, pi. xv. figs. 14, 15.
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The vagina is considerably larger tliari in /'. Iluchstetteri;

at its extreme distal end a short sessile roceptaciilum seminis
is seen. The tree oviduct is very short and ari.scs latero-

dorsally on the right side, passing in an oblique direction
forwards. The common duct is a long, ahnost straight,

double lube. The remaining organs call tor no special
mention.

Until more species of this genus have been anatomically
examined any comparisons are of little value. P. Edwardi
is very distinct from V. HocliHtetteri so far as the generative
organs are concerned, though it is very probable that tliere

exist intermediate species wliicii would connect the two.

SCHIZOGLOSSA, Hedley.

Schizoglvssa novoseelandica (Pfr.), cm. lledley.

(Fl. II. figs. 2G-3().)

Daudehardia novoxvdandicu, Pfr. Mai. Blatt. 18G1 (1802), vii. p. 146;
Hutton, Man. N. Zeal. Moll. 1880, p. 12; Pfeiffer, Mou. Hel. viv.

V. p. 10.

iJatukbiirdia iicozelauicus, v. Mart.

Daudebardia? novoseelandica, Kobelt, Julirb. d. D. mall. Gesell. 1879,
vii. p. 26 ; Fischer, Man. de Couoh. 1887, p. 2o6.

Sc/iizoylossa novoseelandica, Hedley, Proc. Linu. Soc. X. S. W. 1803
(ser. 2), vii. p. ."389, pi. ix. figs. 1, 2.

Animal (in alcohol) brownish yellow, darker on the dorsum,
posteriorly and latero-posteriorly splashed with irregular

black markings. Dorsum marked by two parallel lines

vuiniing from the anterior edge of the mantle to the head,

and well-marked lateral grooves running from the mantle to

the lips. l*osterior to the mantle the visceral mass slightly

overhangs the tail-region. No caudal mucous |)ore. Respi-

ratory orifice in the antero- lateral margin of the mantle.

Rugaj large, ill-defined laterally. Sulci almost black. Pcri-

podial groove indistinct. Foot-fringe yellow, with greyish-

yellow lincoles. Foot-sole greyish yellow, with faint trans-

verse wrinkles, not divided into median and lateral planes.

Length (in alcohol) 25 millini., foot-sole 8 milliin. broad.

Hab. Near Stratford, North Lslund, New Zealand.

The genns Schizoglossa was constituted by Hedley in 1^1)3 *

for the reception of the Daudebardia novoseelandica of Pfeiffer f.

The species was originally described from the shell only.

Hedley [op. cit ) was the first to give a description of the

animal and it.-* structure and to figure the same and shell ; he

therefore must be regarded as the authority for this species.

• Proc. Linn. Soc. N. S. W. 1893 (ser. 2), vol. vii. p. 389.

t Mai. Blatt. 1861 (1862), Bd. vii. p. 146.
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The specimens upon which I have worked were sent by

Mr. R. Murdocli to Mr. W. ]\Ioss, and were collected near

Stratford, North Island, New Zealand.

Although Iledley's account was a valuable contribution at

the time to our knowledge of this species, it left much to be

desired as regards the figures and the minute detail of the

anatomy. I have endeavoured in the present paper to give

more careful drawings of the animal, and am able to supple-

ment in a few points his account of tlie internal structure.

Unfortunately in all the specimens the pallial complex had

been damaged in removing the shells before they came into

my possession, so that I am unable to give any description ot

this interesting region. A detailed account of the anatomy

from fresh specimens is much to be desired.

Anatomi/.

The alimentary canal is very short. The buccal mass

measured 12 millim. in leiigth (PI. II. fig. 28). The
oesophagus enters the dorsal surface 5 millim. from the ante-

rior end ; it is a short wide tube, and leads directly into the

crop, the internal walls of which are plicated. The salivary

ducts enter a little behind and lateral to the oesophageal

opening.

The pedal '/land (PI. II. fig. 29) has the usual position;

it is considerably smaller than in either the genus Rhytida or

Paryphanta.

The Generative Organs (PI. II. fig. 30).—The vestibule

is a spacious chamber leading directly into the vagina ; on

tlie left side the penis opens. This organ is a short tube and

exhibits little difference from the vas deferens, except that it

is slightly wider. In none of the specimens dissected had it

the form figured by Hedley (Proc. Linn. Soc. N. S. W. 1893,

vii. pi. X. fig. 9). All the portion from just above the retractor

muscle to the entrance into the vestibule is covered by a mass

of connective tissue, and when this is dissected away the ap-

pearance is as figured (PI. II. fig. 30, p.). The retractor

muscle is small and short; it arises from the body-wall imme-
diately below the jjenis. The vas deferens is a short tube not

sharply marked off from the penis. Where the common duct

commences the oviducal portion internally has richly folded

\salls, and the prostatic canal can be easily traced the whole

of its length. 1 failed to find any trace of a receptaculuni

seminis. There is a large albumen gland and a small herma-

phrodite gland, the duct of the latter being comparatively

short and slightly convoluted.
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Descriptions of some new Species of Ileterocera.

By Herbert Druce, F.L.S. &c.

Fani. Syntomidae.

Eucereon Birchelli, sp. n.

Female.—The liead, antennae, collar, tegulje, and thorax

pale brown ; abdomen blackish brown ; legs pale brown,

banded with white. Primaries pale brown, irrorated with

dark, brown scales, a black spot at the end of the cell : second-

aries semihyaline blackish brown.

Expanse 1 ^^ inch.

Hub. Colombia, Bogota.

Fam. Arctiidae.

Ehodoyastria roseibarba, sp. n.

Male.—The head, collar, tegulse, and thorax pale greyish

fawn-colour ; one black spot on the front of the head, two on

the collar and on each of the tegulae, and two at the base of

the thorax
;
palpi red, the second and third joint tipped with

black ; antennge reddish brown ; legs red ; abdotnen cream-

colour, the two anal segments pale pink, the base clothed

with pink hairs. Primaries semihyaline brownish white, the

costal margin, apex, inner margin, and veins all brownish

fawn-colour : secondaries semihyaline white, clothed on the

inner margin with long pink hairs, the outer margin near the

apex shaded with pale fawn-colour.

Expanse 2| inches.

Ilab. Sooloo Islands {Pryer, Mus. Druce).

Ecpantheria albiscripta, sp. n.

Male.— Head, antennse, collar, tegulae, and thorax blackish

grey, the collar and tegulse edged with white ; abdomen
bluish black, the sides banded with orange-yellow; the legs

grey, banded with white. Primaries blackish grey, with

several dark marks on the costal margin ; a number of fine

white lines cross the wing from the costal to the inner margin,

forming a series of small spots : secondaries pure white, with

three black spots on the costal margin ; on tlie underside the

costal margin is edged with yellow.

—

Female very similar to

the male, excepting it is much darker in colour and that the
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secoiidarios arc black, [)aitly ciodsed by a waved white band
near the apex.

Kxpaiise, rf H, ? IJ inch.

J /(lb. IS.K. Brazil, Rio Grande {Mas. Druce).

Fan). Cyllopodidae.

Menis ithrites, sp. n.

Male.—Head, antenna?, collar, tey;ulai, thorax, abdomen,
and le^'S black. Primaries chrome-yellow, the ape.\ broadly

black, the inner mar^nn ed^'ed with black : secondaries black,

the costal margin from the base to the a[)cx chrome-
yellow.

Expanse 1^ inch.

JJaO. Peru {Mus. Druce).

Fam. Notodontidae.

Si/mnierista fulgens, sp. n.

^faJe.— y[e^dd, collar, and teguke pale fawn-colour ; thorax

and upperside of the abdomen dark brown ; ajitenna3 and
legs brown. Primaries pale fawn-colour, the costal margin,

anal angle, and inner margin dark brown ; a reddish-brown

band extends from the apex to the inner margin almost

to the base of the wing; a large greyish spot iirorated with

black scales above the anal angle : secondaries pale greyish

brown, darkest at the apex and round the outer margin ; the

iringe brown.

—

Female very similar to the male, but slightly

paler in colour.

Expanse, J 2, ? 2^ inches.

JJab. Venezuela, Merida (Mus. Druce).

Heterocamjya amaia, sp. n.

The head, collar, and tegulse pale green, the thorax and
abdomen pale brown, the anal segments greenish brown; the

underside of the abdomen and legs yellowish green. Pri-
maries pale green, the inner margin broadly clouded with
dark brown ; a large square-shaped yellow spot about the
middle of the inner margin, beyond which a white waved line

extends j)artly along the outer margin : secondaries pale

yellowish green, shaded with brown on the inner margin, the

fringe yellowish white.

Expanse 2^ inches.

/lab. Venezuela, Merida {.I/us. Druce).
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Ileterocampa (?) anlonia, sp. n.

Male.—Head, antennas, thorax, and nbdomon pale reddish

brown ; the teguhc and the base of the thorax green, the

segments of tlie abdomen edged with white; legs reddish

brown. Primaries ))ale reddisli brown, thickly mottled with

bright green scales ; a submarginal pale green line extends

from the apex to the anal angle : secondaries pale reddish

brown.
Expanse 2^ inches.

llab. Borneo {Mus. Druce).

Heterocampa (?) latex, sp. n.

Male.—Head, collar, and thorax greenish brown ; abdomen

pale brown, yellowish at the base ; the anal segment and the

tuft dark green. Primaries pale green, with some faint

greyish marks in the cell ; a pale brown curved line crosses

the wing beyond the cell from the costal to the inner margin,

some very minute brown spots on the costal margin close to

the apex, and a row along the outer margin ; the fringe alter-

nately green and brown : secondaries pale yellow, the costal

margin broadly green, with two dark brown short lines close

to the apex ; the fringe yellow.

Expanse 2 inches.

llab. W. Africa, Gambia {Mus. Druce).

Heterocampa exyra, sp. n.

Male.—Head, antenna?, collar, tegulse, thorax, abdomen,

and legs pale brown ;
the underside of the abdomen whitish.

Primaries pale l)rown, thickly irrorated with grey scales ; a

large square-shaped grey spot about the middle of the costal

margin, extending over the cell, a few dark brown spots close

to the apex : secondaries white, the inner margin shaded

with yellow, the marginal line brown, the fringe white.

—

Female very similar to the male, but greyer in colour and not

80 distinctly marked ; the secondaries clouded with brown

along the costal margin and at the apex.

Expanse, (5" 2, ? 2^^ inches.

Hab. Venezuela, Merida [Mus. Druce).

Edema audax, sp. n.

Male.—Head, antennae, collar, tegula?, thorax, abdomen,

and legs |>ale greyish fawn-colour. Primaries pale greyish

lawn-colour, yellowish along the inner margin
;

a large
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black spot below the end of the cell, beyond which a row of

minute black dots ciossos tiic wing from the costal to the inner

margin
; a wiiitc streak cxtiMuls troni the base of the wing

almost to the end of the cell ; the costal margin is irrorati-il

with black dots : seconilaries pale yellowish brown, darkest

at the apex and partly round the outer margin ; the fringe

pale yellowish brown.

Expanse 1^ inch,

iJab. l*anama, Cliiriqui [Mus. Druce^.

Rosema dolorosa, sp. n.

The head and collar white, teguliB dark green, thorax and
antennje brown, abdomen and legs yellow. Primaries dark
green, the costal margin edged with white ; a large brown
spot at the end of the cell, the outer margin broadly brown,
deeply dentated on the inner margin : secondaries pale chrome-
yellow, the costal margin and apex black.

Expanse 1^ inch.

IJab. Brazil, Cabo {Mas. Druce).

Ceruj-a Dohertiji, sp. n.

J/o/e.—Head, collar, tegulse, and thorax pinkish white;

antenna? and abdomen black, the anal tuft white. Primaries

pinkish white, a black spot at the base and three rather large

black spots on the costal margin, a white spot at the end of

the cell, and a zigzag submarginal black line extending from

the apex to the anal angle; the veins black near the outer

margin ; several very indistinct black lines cross the middle

of the wing ; the fringe alternately black and white : second-

aries dark blackish grey.

Expanse 1^ inch.

Hah. Perak [JJo/icrfi/, Mus. Druce).

I^otodonta (?) j^ira, sp, n.

The head, collar, tegulje, thorax, and legs greyish brown,

abdomen pale grey, l^rimaries dark greyish brown, crossed

beyond the middle from the costal to the inner margin by a

wide pale greyish band, divided into two by a dark brown

spot close to the apex ; the marginal line black, the fringe

dark brown : secondaries dusky wiiite, darkest at the apex

and round the outer margin.

Ex|)anse 1^ inch.

Hal>. Central China, Hunan {}fus. Druce).
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Ichthyura rubIda, sp. n.

Male.—Head and front of the thorax dark brown ; tegulae,

thorax, and abdomen pale reddisli brown
; antennje reddish

brown. Primaries reddish brown, crossed from the costal to

the inner margin by two very indistinct pale lines; a sub-
marginal row of small black dots extends from the costal

margin near the apex to the anal angle : secondaries pale

reddish brown

—

Female very similar to the male, but paler

in colour.

Expanse, S lyuj ? H i'lc'i-

Hab. Trobriand Isl., Kiriwini {Mas. Druce).

Ilyleora lacerta, sp. n.

Male.—Head, collar, tegulae, thorax, and legs dark

blackish brown ; antennae yellowish brown ; abdomen yellow,

the anal segment black. Primaries dark blackish brown ; a

rather wide reddish-grey curved band extends from the apex

to the inner margin nearest the anal angle ; a greyish-white

band extends from the base below the cell, joining the first

band near the end of the cell ; a marginal row of brown spots

from the apex to the anal angle ; the fringe very dark brown :

secondaries reddish brown, yellow at the base and along the

inner margin ; the fringe brown.

—

Female almost identical

with the male, bnt larger and rather more distinctly marked
with black on the primaries.

Expanse, ^ 3|, ? 4^ inches.

Bab. West Australia (Mus. Druce).

Biera peruda^ sp. n.

Male.—Head, antennse, thorax, abdomen, and legs pale

brown, the anal tuft grey. Primaries white, crossed near

the base from the costal to the inner margin by an olive-green

band edged on both sides by a fine black line ; the band

becomes narrow in the middle and widens again on the inner

maro^in, the inner margin edged with olive-green ; a black

spot at the end of the cell and an elongated olive-green mark

on the costal margin close to the apex : secondaries white,

the inner margin shaded with yellowish brown ; the fringe

white.

Expanse 1^ inch.

Hah. Venezuela, Merida {Mus. Druce).

Cleapa psecas, sp. n.

Male.—Head, antennje, collar, tegulte, thorax, and legs

black-brown; abdomen pale brown. Primaries dark brown,
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filmded with grey tVoni the middle to the iiinor margin ; :i

dark brown spot at tlie end of the cell and a dark brown
elongated stn-ak close to the anal angle ; the fringe dark

brown : secondaries white, broadly bordered with brown.
Expanse 1^ inch.

Hah. East Africa, Dar-cs-Salaam {}fiis. Druce).

Fam. Noctuidae.

Gadirtha cri'sUit'i, sp. n.

Male.—The head, antennae, collar, teguht, thorax, and
abdomen dark grey ; the under.sido of the abdomen and legs

whitish grey ; the first joint of the palpi black, the second

and third pale grey. Primaries grey, thickly irrorated with

black scales ; a black streak in the cell, two below the cell, one
beyond the <;ell, and one close to the apex ; a zigzag black line

crosses the wing beyond the middle from the costal to the inner

margin close to the anal angle, two golden-green streaks on the

costal margin, and one near the anal angle ; the inner margin
near the base is irrorated with golden-green scales ; a mar-
ginal row of small black dots extends from the apex to the

anal angle ; the fringe alternately grey and white : second-

aries semihyaline white, slightly dusky at the apex, the fringe

white.

—

Female very similar to the male.

Expanse, cJ 2-^, ? 2^ inches.

Hab. Venezuela, Merida {Mus. Druce).

Gadirtha similis, sp. n.

Female.—The head, collar, and antennce black
;

palpi,

tegulffi, thorax, and upp-rside of the abdomen brown; the

underside of the thorax, abdomen, and legs black. Primaries
greyish brown, palest about the middle ; three black bands
near the base, the tirst on the costal margin, the second in the

middle, and the third on the inner margin ; a fine ring-shaped
black mark in the cell and an oval-shaped mark at the end of

the cell ; below the cell extending to the inner margin are

several zigzag dark brown lines ; a curved black line irro-

rated with golden-green scales on the outer side crosses the

wing beyond the middle from near the apex to the inner

margin; near the apex are several black streaks; the mar-
ginal line black; the fringe alternately black and brown:
secondaries dark brown, paler at the base and along the inner

margin; three small black lines close to the anal angle; the

fringe dark brown.

Expanse 2| inches.

Hah. Venezuela, Merida {Mas. Druce).
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XII.

—

Descriptions of Four new African Freshwater

Fishes. By G. A. BoULENGER, F.R.S.

Gnathonemus Ahadii.

Depth of body 85 times in total length, length of head 5^
times. Head very slightly longer than deep, with feebly

curved upper profile ; snout ^ the length of the head ; mouth
small, on a line with lower border of eye ; chin with a globular

dermal appendage ; teeth minute, conical, 3 in the upper

jaw, 5 in the lower ; eye rather large, f the length of the

snout, which equals the interocular width. Dorsal 35,

originating very slightly in advance of anal, its length 1| in

its distance from the head. Anal 34, slightly nearer the root

of the caudal than the base of the ventral, as long as the

head. If as long as the ventral, reaching far beyond the base

of the latter. Caudal scaled in its basal half, with pointed

lobes. Caudal peduncle 3^ times as long as deep, as long as

the head. 98 scales in the lateral line, ^ '\n 2i transverse

series on the body, ^ in a transverse series between dorsal

and anal, 16 round caudal peduncle. Brownish above,

silvery white beneath.

Total length 240 millim.

A single specimen from Djebba, Upper Niger, presentud to

the British Museum by Capt. G. F. Abadie.

A very distinct species, more nearly allied to O. Ussheri^

Gthr., and G. Greshoffi, Schilth.

Barilius Loati.

Depth of body equal to length of head, 4 times in total

length. Head twice as long as broad; snout obtusely

pointed, projecting strongly beyond tlie lower jaw, 1^ to

twice as long as the eye, the diameter of which is contained

5 to 6 times in the length of the head, 1^ to twice in the

interocular width ; mouth extending to below the posterior

third of the eye ; no barbels ; the naked space between the

prjeopercle and the suborbitals about ^ the width of the

latter. Gill-rakers very short, rudimentary. Dorsal III

7-8, originating at equal distance from the occiput and the

root of the caudal, or a little nearer the latter, the second half

of its base above the anal ; its anterior rays longest, f to f
the length of the head. Anal III 13-15, notched, the ante-

rior rays much longer than the others, about as long as the
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longest dorsals. Pectoral pointeil, | the length of the liea'l,

not reaching the ventral, which does not extend beyond the

vent. Caudal forked. Caudal peduncle not twice as long as

deep. Scales 52-55 ^^, 3 between the lateral line and the

root of the ventral. 10 to 12 more or less distinct dark
vertical bars on each side of the body.

Total length 180 niillini.

{Several specimens from Waly Haifa, Upper Nile, c)lle:tel

by Mr. W. L. S. Loat.

Ch rysichthys Sha rp ii.

Depth of body 5^ times in total length, length of head
4 times. Head much depressed, ^ longer than broad, nearly

smooth above; snout broadly rounded, projecting a little

beyond the lower jaw, measuring nearly ^ the length of the

head and ^ the width of the mouth; eye oval, ^ length of

head, § interocular width ; occipital process smooth, a little

longer tlian broad, in contact with the iiiterspinous shield
;

nasal barbel very thin, § the diameter of tiie eye; maxillary

barbel ^ the length of the head, not reaching tlie base of the

pectoral spine ; inner mandibular barbel § the lengtli of the

outer, which measures | the length of the head. Vomero-
pterygoid teeth forming a crescentic band hardly interrupted

niesially, this band measuring nearly half the width of the

band of pr^emaxiilary teeth. Dorsal 1 5; spine finely

striated, not serrated, half as long as the head ; longest soft

ray \ the length of the head. Adipose dorsal not longer than
deep, its base half that of the rayed fin and 7 times in the

distance intervening between the two fins. Anal V I'd.

Pectoral spine as long as dorsal spine, striated, with 12 rather

strong retrorse serra? on the inner edge. Ventral not reaching

anal. Caudal deeply forked, with long pointed lobes, the

longest rays nearly 3 times as long as the median. Caudal
peduncle not quite twice as long as deep.

Total lengtii 370 millim.

A single specimen, a skin, from Lake Mwero, presented to

the British Museum by Jlr. Alfred Sharpe, C.B.

Mastacembelus Greshoffi.

Depth of body 19 times in total length, length of head 9

times. Vent much nearer the end of the snout than the cau lal

fin, its distance from the head 3 times the length of the latter.

Snout 3 times as long as the eye, which is a little shorter than

the trifid rostral appendage; buccal elett extending to below

Ann. dt Mug. N. Hist. 8er. 7. Vol. vii. G
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anterior border of eye ; a strong erectile spine below the nostril;

4 spines at anglo of pra^opcrcU% upi)er very strong. Dorsal and
anal confluent with caudal, which is pointed

; D. XXXI 150;
spines short; distance between first spine and head § length

of latter; A. II 150. Pectoral ^ length of head. Scales

very small, 15 between origin of soft dorsal and lateral line.

Brownish, marked with darker.

Total length 200 millim.

Stanley Pool, Congo. Collected by Mr. Greshoff. The
specimen, now in the British Museum, through the kindness

of Prof. Hubrecht, had been provision;illy referred to M. crypta-

canthus,Qr[\\Y., by Mile. Schilthuis (Tijdschr. Nederl. Dierk.

Ver. [2] iii. 1891, p. 84).

XIIT.— On the Identity of Polytrema planum of Carter with

P. miniaceum var. involva. By Frederick Chapman,
A.L.S., F.R.M.S.

In the Ann. & xMag. Nat. Hist, for 1876 Dr. H. J. Carter

figured and described * a species of Polytrema found encrusting

old corals, which he compared with a spreading Melobe.sia in

its habit of growth. In the following year f the same author

described other specimens of a similar organism showing a

more advanced stage of growth ; and observing a relation-

ship between the structure of this and certain adiierent types

of Gypsina^ he proposed to drop the former name, both

generic and specific (a method opposed to accepted rules of

nomenclature), and to re-name the form Gypsina melohesi-

oides. The last-named specimens Carter did not figure. A
few weeks ago, however, by the kind assistance of Prof.

Jeffrey Bell, I was so fortunate as to find, in the Zoological

Department of the Natural History Museum, C;irter's type

specimen, labelled Gypsina melubesioides. This specimen

has encrusted the lower part of a sponge from Mauritius.

The enveloping form of Polytrema which has been found

in such abundance in tiie rocks and reef- deposits of the atoll

of Funafuti, and to which I had given the name Polytrema

miniaceum var. involva, is identical with Carter's type

specimen. This identification could not be satisfactorily

established from the meagre figure of Polytrema planum
which Carter gives, whilst his reference to the mature

* Ser. 4, vol. xvii. pp. 211, 212, pi. xiii. fig.-^. 18, 19.

t Ibid. ser. 4, vol. xx. p. 172.
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orgaiiidm was not accom|mriieJ by any fif^ure. By referring

to my description of this foracninifer tVoni Funafuti*, it will be

seen that it [)lay.s a very itn|ioitant part in the formation and
consolidation of reel-rocks, and under certain conditions forms

calcareoui nodules as large as or larger than a pigeon's egg by
continuous laminar growth. The young form of these extra-

ordinary developments, however, resembles the Polj/trema

planum of Carter. ^ly object in writing this note, therefore,

is to withdraw the name invulva in favour of P. pltnum.
The various forms of Po'ijtreina are not alone in making

encrusting growths and noilules, for other well-known ad-

herent foraminit'era, such as G/psina and Curpenteriu, uncraAt

and enclose organic particles until they produce more or le«
sphseroidal and elliptical no lules of considerable size; and
these I hope to deal with shortly.

XIV.

—

Remarks upon the Oenus Rhysodes, toilh Descriptions

of some new Oriental Species. \^y GILBERT J. AUHOW.

The small Coleopterous family Rhysodidse, the known species

of which are fast becoming numerous, has been separated into

various genera according to slight characters, many of which

will probably be found insafficient as new forms occur. They
will, however, serve for present purposes, if some agreement

can be arrived at as to their relative value. The confusion

arising from the want of such agreement was largely dispelled

by ^Ir. George Lewis, who published in iy8{> a list of the

known species. Uis views, however, have not been entirely

adoj;ted abroad, while the adoption of his genus Epiglymmius
and another (^lihysodiastes) jsince proposed by Fairmaire

necessitate, in uiy opinion, the formation of several more for

species exhibiting equally good differential characters.

Since commencing this paper 1 iiave learnt tliat M. Grouvelle

contemplates the publication of a monograph on the family;

and since he has more complete materials than myself, I have

reduced my original intention to that of a partial review of

the genus Pliysudes alone. I shall accordingly leave generic

questions entirely to that entomologist, and in the list of

8peci(3 which follows 1 include all the forms known tJ me
which arc distinguished by the possession of wings and the

external conformation which accompanies that condition.

• Journ. Linn. Soc. Lond., Zool vol. xxviii. (1900) pp. 1 and 17, pi. ii.

fig. 3, and ttxt-%. 2.

6*
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Although the family ajipears to be represented in every

part of the world, its gcograpliical distribution has given no

support whatever to those who have attempted its classifica-

tion. It is remarkable that, although the European species

described amount only to five, each of the four genera into

which the family has been divided is represented among them

(for CUnidium nmrgwecolle, Reitter, is very near the type of

Faiimaire's genus Bhysodiastes). The distribution of the

Rhysodidw, indeed, is altogether highly peculiar. Tropical

and South America alone seeming to show any individuality

in its representatives, which belong only to the apterous

section. 1'he South-American qiwdn'striatus, though hitherto

remaining in Bhysodes, also belongs to Rhysodiastes, as well

as Clinidium costatuni of Chevrolat (not Gudrin, as in

Mr. Lewis's catalogue).

Several other rectifications require to be made in the list of

species of Rhysodes given by Mr. Lewis. R. proprius, Broun
(wrongly quoted ^''jyrohrius " and referred to p. 215 instead

of p. 210 in the ' Manual of New Zealand Coleoptera '), must

be removed to Clinidium. On the other hand, R. pensus,

]3roun, has been incorrectly transferred to the latter genus as

synonymous with C. arcuatum, Chev. This is evidently a

mere slip, as there is no connexion between the two. R. pen-

sus is one of the niost easily recognizable species of Rhysodes.

R. tuhericeps, Fairm., has already been announced by its

author, who was himself responsible for sinking the name, as

distinct from R. canaliculatus, Cast. No reference to the last

species is given by Mr. Lewis ; it was described in the
* Revue Entomologique,' vol. iv. p. 56.

Of the new species described here three are from India, and

are the first hitherto recorded from that country. The metro-

polis of the family is evidently the Lidian Ocean, where it

seems the species will ultimately be found very numerous.

1 he lollowing table will, 1 hope, simplify the identification

of the new forms : to increase its usefulness I have included

all the species of the genus known to me :

—

Head with lateral lobes approxiuiaiing before and

behind; median elevation ending posteriorly

beyond hind border eminens, liroun.

at hind border sidcatus, Fabr.
comes, Lewis,

before posterior pit strabus, Newm.
arnudus, sp. n.

crasnusciilus, Lewis,

in poi-teri(.r pit malaicus, sp. n.

t)atchia7ivH, sj). n.

7iicobarensis, (troiiv.
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exaratut, Serv.

titnerictinitii, Lap.
tnaldbaikuH, sp. ii.

guadniticol/is, sp. u.

'I'aprohanfn, Fuiriii.

nijiofietmig, Lewis.
Hoy si, sp. n.

Head with lateral lobes approximating bebiud only, tuhtrricvps, Fainn.

bucculatiis, sp. II.

Head with lateral lobos approximating in the

middle anyuliceps, sp. n.

Head with lateral lobes fused with median eleva-

tion pensus, Broun.

Rhysodes ar/udtus, sp. n.

Cylindricus, piceus, parum nitidus ; capite post ociilos supra et sub-

tu8 utrinque producto, lobis posterioribus vcrtice biapproximatis,

parcissime punctatis, spatio anteriore elevato brevi, medio cou-

stricto ; prothorace elongate, antice semicirculariter arcuate,

postice vix contracto, lateribus medio fere rectis, disco trisulcato,

Bulcis exteniis latis, carinis 4 fere parallelis, mediis 2 autice et

postice jungcntibus ; elytris late punctato-striatis ; corpore subtus

grossissime punctate ; tibiis anticis apice bidentatis, dente tertio

raediano post apicem.

c? , tibiarum anticarum dente quarto paulo post medium feraori-

busque anticis medio dentatis, tibiis intermediis et posticis apice

lamella longe bispinosa munitis.

Long. 7'5-9 mm.

Hah. Andanoan and Nicobar Islands.

The specimens were collected by tlie late Mr, Roep.^torflf.

Thi.s sj)t'cies is very closely related to IL atrahus, Newin.,

of which the type is in the British Museum, but may be

distinguished by its rather longer and more parallel-sided

prothoiax and the coarser punctation in the elytral striuB.

These two species, together with IL crassiusculus, Lewis,

differ from all others known to me by the remarkable arma-

ture of the legs of the male, as well as by the {)erforation at

the back of the head, which is very small and punctilbrm

and distant from the median elevation. There are also punc-

tures upon the smooth parts of the head and thorax, which

are characteristic of this small group.

B. m'cvharensis, Grouv., which inhabits the .same islands

as B. ar7)ia(uSj has a very diflerent head, the median elevation

extending into the posterior perforation, which is ver^' large.

Rhysudes ma^aicus, sp. n.

Niger, nitidus, elongatus, capitis lobis prorainentibus, supra paulo

distantibus, antice ct postice lovilor convergentibus, spatio mcdiano
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elevato lato, ud loboruui medium non attingente, supra oculos

carina Lnevi : prothorace antice semicirculariter arcuato, lateribus

curvatis, postice paulo contractis, supra scqualitcr quadri-costato

;

elytris striatis, striis valde et conflucntor punctatis, luimeris

promiuentibus : prosterno impunctato, opipleuris prothoracicalibua

irrcgulariter punctatis, corporis reliquo subtus grosse punctato,

tibiis aiiticia apice quadri-spinosis.

cJ , femoribus aiiticis medio dentatis ; tibiis posticis apice lamella

spinosa aruiatis.

Long. 7'5 mm.

/lab. Peiian;^.

The typical specimens, of both sexes, were found hy
Mr. Lauib. The insect very closely resembles R. nicohar-

ensis, Grouv., in which, however, the two outer costiB of tiie

thorax are much narrower than the two inner ones. The
punctures of tiie elytra also readily distinguish the two
species, those of the latter having so completely coalesced

longitudinally as to be nowhere entirely distinct.

R. alerrimus, Clievr., wiiich is described from the same
region, has, if tlie very loose description can be relied upon
at all, a very differently formed head to that of the present

species.

Rhysodes hatchianus^ sp. n.

Niger, nitidus, parum elongatus, capitis lobis fortiter emarginatis,

antice paululo convergent ibus, spatio mediano postice valdo dila-

tato, fere ad loborum medium attingente, supra oculos carina la;vi

;

thoracis lateribus leviter curvatis, postice perpaulum contractis,

dorso subaequaliter quadri-costato, costis intcrnis medio valde dila-

tatis ; elytiis conjunctim in latitudine ad thoracem aequalibus,

fortiter striato-punctatis ; corpore subtus grosse punctato, pro-

sterno epipleurisque prothoracicalibua impunctatis, metasterno

medio excavato.

Long. 7"5 mm.

Ilah. Batchian.

I do not know the male of this species, but its distinctive

characters are no doubt the same as in the preceding one, to

which R. batchianus is closely allied. It is much less attenu-

ated, however, and the two inner costse of the prothorax are

thicker in the middle. Similarly, the two outer costse are

thicker than the corresponding parts of R nicobarensis.

Rhysodes malabaricus,up. n.

Niger, nitidus, capitelongitudine ad latitudinem ajquali, lobis promi-

nentibus, extus paulo planatis, vertice fere ciiculariter perforato,
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elevationo mcdiana angusta ad foramen attingonto ; nutt-nnis

brevibus, urticulis 2°, 3° ft 4" 8ubglol)o8is, ultimo paulo elongato,

cteteris hcmispbrrricis
;
prothorane subovali, latcribus aiitice eb

postice ineurvatis, disco 4-cariiiato, carinis latitudine fero teijuali-

bu8 ; clytris punctato-striatis, putictia conflueiitibns, carina setni-

circulari ad apicom, hmncris paiilo rotundatis, singtilo donte

niinutissimc armato
;
prostt-mo impuncfato, epiplcuris uniscriatim

punctatis ; metasterno late longiiudinaliter sulcato ; abdomiue
grossc punctato, scgtnciito ulliino crebre; pedum auteriorum tibiia

utroiiut' latere bidentatis.

d, femiiiibus mediu acute dentatis, posticorum tibiia apice fortiter

ineurvatis.

Long. Go mm.

I/ab. S. India, Malabar.

Tlie head of this insect is comparatively short and the

posterior lobes are broad, very prominent, and appear rather

flattened externally owing to the projection of the eyes in

front. The antennae are rather short and thick. Tho thorax

and elytra are similar to those of /?. malatcus.

Tihijsodis qundntticolliSf sp. n.

Niger, nitidus, corapactus, capite baud elongate, longitudine quam
latiitudinern parum majore, lobis posterioribus intu3 valde emar-

ginatis, antice vix, postice valde approximatis, elevatione medians
latissima, ad loborum medium attingentc

;
protborace quadrato,

lateribus fere rectis, antice paulo, postice non convergentibua,

raargine antico parum arcuato, postice truncate, disco tote tri-

Bulcato, carinis fere a^qualibus, duabus internis medio paulo

crassatis ; elytris quam prethoracem vix latioribus, humeris baud
rotundatis, undiquo punctato-striatis ; pedibus obscure rufis, tibiia

anticis intus 4-dentati8.

cJ , femoribus anticis medio dentatis ; tibiis posticis spinose lamel-

latis.

Long. 5-7 mm.

I/ah. Malay Archij)elago, Tenimber.

Several specimens of this, collected by Mr. Dohcrty, have

been presented to the British Museum by Mr. George Lewis.

It more nearly a|)proaches li. batchianus than any other

species I know; but its squarely-built form, with almost

straight sides to the tliorax making a nearly continuous

outline with the sides of the elytra, distinguish it from all

others.

Rhysodes Iioi/si\ sp. n.

Niger, nitidus, depressus, capite trigoni sine carinis aut canaliculis

latcralibus, lobis paulo sat prufunde omurginatis, foramen parvum
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circulare formantibus, elevatione mediana latissima hujus mar-

ginera attingonte ; antennis gracilibus, articulis globosis ; thorace

elongato, lateribus arcuatis, autice et postice paulo contractis,

supra canaliculo medio profundo, sulcis duobus posterioribus

decrcscentibus ab margine ad medium, striisque tenuis mar-

ginalibus ; el3"tris grossestriato-punctatis, interstitio quarto postice

valde elevato ; corpore subtus fere glabro, tibiis anterioribus

quadri-dentatis.

Long. 7 mm.

Hab. India.

The above description is drawn up from two specimens,

both females, of which one is now in the British Museum and

the other in the Hope Department at Oxford. They were

collected by Capt. Boys, and, although no record has been

kept of the part of India in which they were found, there

is good reason for supposing them to have inhabited the

Himalayas.
Theprothorax in this species is not costate, but furnished

with one entire median groove and two tapering depressions

extending from the base, where they are very broad, nearly to

the middle. It resembles R. niponcnsis, Lewis, but is more
depressed, the elytra more deeply sculptured, and the elevated

ridges at the apex of the latter much longer, extending about

a quarter of their length. The anterior femora are not

toothed in the female.

Rhysodes hucculatus^ sp. n.

Augustus, niger, nitidus, capite elongato, lobis parum prominentibus,

parcissime irrcgulariter punctatis, intus postice convergentibus,

elevatione mediana quam latitudinem triplo longiore ; prothorace

antice semicirculariter arcuato, lateribus postice paulo contractis,

angulis fere rectis, disco toto trisulcato, carinis lateralibus angus-

tis ; elvtris grosse lineato-punctatis
;
pedibus obscure rufis.

(f , femoribus anticis medio dentatis ; tibiis posterioribus apice intus

laminato-productis.

Long. 6-7 mm.

Hah. Malay Archipelago, Sumbawa.
(Several specimens were collected by Mr. Doherty and

presented to the British Museum by Mr. George Lewis.

This insect is allied to R. Taprobance, Fairra., from Ceylon,

but with readily apparent differences. Besides being larger

and n)ore elongate, it is uniformly black with the exception

of the legs, whereas the Ceylon insect has elytra of a deep
chestnut-colour. In the latter, also, the elytra are rather

diflerently sculptured, the punctures being situated in definite
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striiu niiJ often conilueiit. In li. huccuhi/us there is no trace

of iitriae except adjoining the suture, and the punctures are

separate.

lihysodes anguliceps, sp. n.

Nis<Jr, nitidus, parum elongatus, capitis lobia intus non eraarginatis,

lateraliter post oculos acute productis, supra oculos arcuate cana-

liculatis, clevatione inediana lata non ad loborum medium attin-

gente ; antcnnis longitudine mediocris
;

prothoracis lateribus

autice valde, postice paulo, incurvatis, disco trisulcato, carinis

duabus mediis latis ; elytris profundo punctato-striatis, humeria

non dentatis ; metasterno postice impresso, non sulcato, tibiia

utroque bidentatia.

c? , femoribua anticis minute dentatis; tibiis posticis apice laminato-

productis.

Long. G'5 mm.

Ilah. S. India, Malabar.

Specimens of this are contained in the British Museum and
and in the Hope Department at Oxford. It differs from all

the other species known to me by the structure of the head,

of which the posterior lobes, instenl of b^ing, as usual, more
or less kidney-shaped, have a circular outline interrupted only
at the sides of the head, where they are rather sharply pro-

duced backwards. The curved channel above the eyes on
each side is also a very distinctive character.

XV.

—

Notes on Diptera from South Africa.
By Miss Gertrude Ricardo.

[Concluded from vol. vi. p. 178.]

Bombylidae.

Triplasius bivittatus, Loew, Xeuc Beitr. iii. p. 7(1855); id.

Dipt. Sudafrik. p. 181 (18G0).

Loew described the female; this is probably the male.
The dividing nerve, which forms three submarginal cells by
joining the second longitudinal and the anterior branch of
the third longitudinal vein, is only present on one wing.
The dark spots on the hind part of the wing in Loew's
description are here rather reduced to dark shading of all

the cross-veins, with the exception of the one spot in the
apex of the first posterior cell and a faint one on the apex of
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the anterior branch of the third longitudinal vein. T. bi-

viltutus seems nearly allied to Bombylius latei'alis, Fabr., the

shading on the cross-veins and the three submarginal cells

being the chief differences.

Group A of Loew. -Species with the greater part of the body
black-haired.

a. Long-haired.

t Bombylius lateralis, Fabr., Syst. Antl. p. 129 (1805);
\A"iedem., Dipt. Exot. i. p. 1(J5 (1821) ; id, Auss. zweifl.

Ins. i. p. 337 (1828) ; Maeq., Dipt. Exot. ii. (1) p. 89

(1840); Loew, Neue Beitr. iii. p. 9 (1855) ; id. Dipt.

Siidafrik. p. 182 (i860).

Two males from Cape Town (Cregoe).

As the specimens are gummed on a card, it is not possible

to examine them thoroughly. One of tlie specimens has the

cross-vein dividing the second posterior from the di-cal cell

entirely wanting, evidently only an aberration.

Bombylius ornatus, Wiedem., Auss. zweifl. Ins. i. p. 345

(1828); :\Iacq., Dipt. Exot. ii. (1) p. 91 (1840) ; Loew,
Neue Beitr. iii. p. 9 (1855) ; id. Dipt. Siidafrik. p. 182
(IhCO) ; Peters, Reise nach Mossambique, Zool. p. 13

(1862).

Six males and two females from Pretoria [W. L. D.).

Bombylius analis, Fabr., Ent. Syst. iv. p. 48 (1794) ; id. Syst.

Antl. p. 130 (1805); Coquebert, lllustr. Icon. 85

(171'9), tab. XX. fig. 5; Wiedem., Zool. Mag. ii. p. 42
(1818) ; id. Auss. zweifl. Ins. i. p. 331 (1828) ; Meigen,
Syst. Beschr. vii. p. 213 (1838) ; Loew, Dipt. Siidafrik.

p. 183 (1860); Karsch, Ent. Nachr. xii. p. 53 (1885).

$. Bomhylhis discoideus, Fabr., Ent. Syst. iv. p. 409; id. Syst. Antl.

p. 130 ; Coquebert, I. c. fig. 6.

B<.mhylius thoracuux, p'abr., Syst. Antl. p. ISO.

Bombylius suffusa, 5 , Walker, List Dipt. ii. p. 275.

Eleven males and thirteen females from Pretoria [JV. L. D.)

and Johannesburg [Cregoe). The Walker type is from
Sierra Leone and is identical with the female of analis. In
some of the male specimens the hairs on the apex of the
abdomen are more or less fulvous.
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Bombi/liu.sfuho/iotalun, Wiedem., Zool. Mag. ii. p. 41 (1818) ;

ill. Dipt. Exot. i. p. 1G2 (18:>il) ; id. Auss. zweill. Ins. i.

p. 332 (1828).

One male from Ilusteuburg {Kranz).

Systcrchus mixtus, Wiedem., Dipt. Exot. i. p. 1G5 (1821) ;

id. Auss. zwiiH. Ins. i. p. 33(j (1828) ; Loew, Xeue Heitr.

iii. p. 52 (185oj; id. Dipt. Sudafrik. p. 189 (1800).

Bomhyltus mixtus, Wiideru., /. r.

JiOtiidi/lius i-cu(illiin')i, \Viedem., Auss. zweifl. Ins. i. p. 343.

Bovibylius scutellatiu, Maeq., Dipt. Exot. ii. (1) p. 94.^

One male and four females from Pretoria {IV. L. D.).

Two of the females are much denuded.

Systaechus atbidus, Loew, Dipt. SUdafrik. p. 190 (18G0);

Karsch, Ent. Nachr. xii. p. 55 (1885).

Three males from Pretoria [JV. L. D.).

^ysloechus smplex, Loew, /. c. ; Schiner, Reise der Novara,

p. 137 (1866).

One male from Cape Town.

Systcechus?, sp. n.

One female from Angola in bad condition.

Corscmyza vigripes^ Wiedem., Nov. Dipt. gen. 15 (1820) ;

id. Dipt. Exot. i. p. 159 (1821) ; id. Auss. zweifl. Ins. i.

p. 328 (1828); Loew, Dipt. Sudafrik. p. 198 (1860);
Schiner, Reise der Novara, p. 139 (1866).

One male from Cape Town.

Lomatia acutangula, Loew, Dipt. SUdafrik. p. 203, tab. ii.

fig. 10(1860).

Two females from Pretoria {W. L. JJ.).

Lomatia pictipennis, ^Vie(lem., Auss. zweifl. Ins. i. p. 302

(1828); .\ acq., Dipt. Exot. ii. (1) p. 62 (1840); Loew,

Dipt, b^udafrik. p. 205, tab. ii. fig. 12 (1860j.

Anthrar pictipennis, ^Viedl•nl., /. c.

AniHitainia centralis, Macq., Itipt. Exot. ii. (1) p. 82.

Anthrax aurnta, Wacq., /. c. JSuppl. 1, p. 111.

Two males and one female from Namatiualand {Cochrane);

Pretoria {Zutrzcnka) ; Johannesburg.
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Lonwtia? liturutn, Luew, Dipt. Siidafrik. p. 205, tab. ii.

fig. 13 (186(;).

Two males from Barberton {W. L. P.; RendaU).
These are labelled thus with a query by Osteu Sacken

(1895) ; they are in too poor condition to identify with

certainty.

Lomatia nigrescens, sp. n.

Two males from Pretoria (JV. L. D).
Belontrs to Division III. of Loew, species with clear wings,

and is allied to L. tenera, Loew (Dipt. Siidafrik. p. 208).

Black, with black hairs on the face and white pubescence

on the thorax and abdomen.
I-'ace wholly black with black hairs, with the exception of

a small tuft of white hairs between the antennae. Eyes
subcontiguous. Antennae with black pubescence. Thorax
with yellowish hairs on the anterior border, sides and upper
parts of breast, with scattered white hairs on the dorsum
and scutellum and on the upper surface of the abdomen, and
tufts of white hairs on the sides of the latter, those on the

last segments black. Underside with scattered long Avhite

hairs. Legs with black pubescence. Wings yellow at

extreme base, the auxiliary and first longitudinal vein yellow,

the others brown ; the small cross-vein situated on the last

third of the discal cell ; the first posterior cell nearly the

same width thi'oughout.

Length 7 millim.

Type (male), Pretoria {W. L. D.).

Anthrax falvipes, Loew, Dipt. Siidafrik. p. 210, tab. ii. fig. 14

(1860).

One male from Pretoria {W. L. D.).

Argyromoeba spectabilis, Loew, Dipt. Siidafrik. p. 213 (1860);
Karsch, Ent. Nachr. xii. p. 55 (1885).

Anthi'ox spectabilis, Loew, I. c.

? Anthrax pithecius, Fabr., Syst. Antl. p. 122 ; Wiedem., Dipt. Exot. i.

p. 12.5 ; id. Auss. zweifl. Ins. i. p. 068.

P Anthrax confuaemactdatus, Macq., Dipt. Exot. Suppl. 6, p. 74, tab. iii.

fig. 9.

One male from Pienaars River {W. L. D.)
; one ?male

from Natal.
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ExoPROsoPA, Macq.

The fij;;ure.s of the Exoprosopa species in Tabic II. of Loew's

Dipt. Sudafrik. are iucorrcctly given iu the letterpress iu

many instances, and should stand thus :
—

E. maculosa, fig. 42.

E. venosa, fig. 41.

E. bdliojitcra, fig. 40.

E. rasii, fig. 39.

E. anguUita, fig. 37,

E. umhrosa, fig. 3(5.

E. corvina, fig. 33.

E reticulata, fig. 31.

I have followed the grouping of the species given by
Loew, as forming a convenient classification.

Divisiim I.

B. \\'ings obliquely bordered with black on the anterior half and
the posterior half clear.

Exoprosopa dimidiata, Alacq., Dipt. Exot. Suppl. 1, p. 107,

tab. ix. fig. 11 (1846); Locw, Dipt. Siidafrik. p. 225
(1860).

Four females from Pretoria (//'. L. D.) and Barberton
{Rendall).

These agree with Loew's description, with the exception
that the colour of the first two joints of the antenuHi and of

the logs is more reddish brown tiian black.

Exoprosopa elutu, Loew, Di{)t. Siidafrik. p. 227, tab. ii. fig. 25
(I860).

Eight males and three females from Pretoria [IT. L. I).)

and Warm Baths, Waterberg.
In some of the specimens the shading of the wing is very

faint when it reaches the second basal cell ; in one specimen
there is an extra cross-vein on the basal half of the first

posterior cell in one wing only ; in another the stump of a
vein is emitted into the di.scal ceil from the angle of the
cross-vein which divides it from the third posterior cell.

The third joint of the antennje (wanting in Loew's type) is

the same colour as the others.
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Exoprosopa pnrva, sp. n.

Two males and two females from Pretoria and Pienaars

River {IV. L. D.).

Black, with red face, scutcllum, and sides of abdomen.
Face black iu the centre, with long white hairs and

yellowish scaly hairs ; forehead I)lack, with black pubescence
and yellowish scaly hairs. Antennse black, the first two
joints with black hairs, thickest on tlie lower side. Proboscis

not extending beyond the oral opening. Hind part of head
with silvery-white scaly hairs, the collar composed of

brownish-yellow hairs, becoming white below. The thorax

has some yellow-brown scaly hairs, with long yellowish

hairs on the shoulders and at the sides, and white ones at

the base of wing and on the posterior half; the pubescence

on the breast-sides consists of white hairs, with some yellow

ones intermixed. Scutellura red, black at the base, with

yellowish scaly hairs and white pubescence, bordered with

black bristles. Abdomen blue-black, from the second seg-

ment onwards bordered laterally with red, with bhtck pubes-

cence and yellowish scaly hairs, the latter being thickest on
the sides ; on the anterior border of the second segment is

a narrow band of white hairs and on the posterior margin of

the last segment a yellowish white fringe of hairs : the hairs

at the sides of the abdomen are whitish, thickest on the first

two segmeiits ; some black hairs are intermixt.d on the last

segment^. Underside of abdomen red, with whitish pubes-

cence. Legs red, all the coxae, the anterior femora, the apex

of the anterior tibiae, and all the tarsi black; the pile on the

legs is whitish.

Wings grey, with faint brown shading on the fore border,

much fainter than that of eluta, Loew, not reaching beyond
the second basal cell, from the apex of which it extends in a

sloping line to the fore border where the auxiliary vein ends;

veins brown^ the base of the second longitudinal vein is just

below the small cross-vein, the first posterior cell is somewhat
narrowed at its opening, the second and third about equal in

width. In the second male specimen the shading of tne wing
is fainter than in the type.

Length 9 millim.

Type (male), Pretoria [W. L. JJ.) ; type (female), Pre-

toria [W. L. D.).

The two females I believe to be the female of this species

vary thus from the males :—The first two joints of the an-

tennae are reddish ; the abdomen wholly black, with the

exception of a square red mark on each side of the second
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segment ; tlu* liairs :it the sides of abdomen art- not so thick

and the hand on the second sej^ment not so distinct ; the

underside is red only at the base, then hkick, with white

pubescence. Le-^s ratlicr (hnkir.

This species is nearly allied to Kxoprosnpa indecisa, ^

,

Walker, the sinjjle speeiincn of which (the type) is in the

British Mnseum collection.

Exoprosopa unifasciata, sp. n.

Type (female), from Pretoria (IF. L. ]>.).

Black, with reddish face, antennie, legs, and scutellum.

Face red, black beneath, the antennie with black pubes-

cence and traces of yellow scaly hairs
; the forehead black,

with yellow scaly hairs and black pubc^cence. Antennae
reddish, the first two joints with black pubescence. Hind
part of head with greyish scaly hairs ; the collar consists of

yellowish-brown hairs. Thorax with yellowish scaly hairs

and yellow hairs at the sides; black bristles and black hairs

at the base of wings. Breast-sides with sparse yellow and
black |)ubescence. Scntcllnm red, black at the extreme base,

bordered with black bristles and with greyish tomentum.
Abdomen black, with a l)and of white hairs on the anterior

border of the second segment, traces of white scaly hairs

on the sides of the other segments and on their posterior

borders; pubescence black, and at the sides of abdomen,
except the first segment, where it is white ; there is a trace

of a red spot on the side of the second segment ; underside

black, shining, with greyish j)ubcsccnce on the basal half

only. Legs reddish brown, with black pubesceuce and
bristles.

Wings grey, with dark brown shading on the fore border
not quite reaching the junction of the auxiliary vein witli the

border, extending to the second basal cell, but so faint in

that cell that the cross-veins enclosing it seem spotted, the

dark shading round them being very conspicuous, so that

the wing at first sight might belong to Division G of Loew.
The diseal cell is almost clear except at its base and along its

anterior side bordered by the fourth longitudinal vein
;

the base of the second longitudinal vein is just below the

bmall cross-vein ; the first posterior cell is somewhat narrowed
at its 0[)cning, the second and third about equal iu width.

Length 10^ millim.
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C. "\Ving3 with a black cross-band which extends to the hiud border,

and unites ou the fore border with the extended dark shading of the

base of the wing.

b. The edges of the cross-band with sharp indentations

(proboscis elongated).

Exoprosopa macroptera, Loew, Dipt. Siidafrik. p. 230, tab. ii.

fig. 29 (1860).

One female from Pretoria [W. L. I).).

The first two joiuts of the antennae are red, not black-

brown as in the type described by Loew ; the red-brown
colour mentioned by him as occurring on the breast and base

of underside of abdomen is not apparent in this specimen,

and there is none on the upperside of abdomen ; the white

line on the hind border of the first segment in the type is

here on the fore border of the second segment ; a tuft of

white hairs on the lower part of the thorax above the base of

the wings is very noticeable in this specimen.

One male from Pretoria {JP\ L.-D.).

Similar to the above, but it has reddish spots on the sides

of the second and third segments, and the face is dai'ker than

in the female.

Exoprosopa nyasee, sp. n.

Four males and two females from Fort Johnston, Kvasa-
land {Rendall).

Red, with a black dorsal line on the abdomen.
Face yellowish brown, Avith black pubescence and whitish

scaly hairs. Antennae with black hairs on the first two joints,

which are red ; the third joint brown ; the bristle is stout

and enlarged at the point, and longer than the third joint.

Proboscis not quite so long as the fore femora and tibiae

together. Hind part of head red, darker in the centre, with

white scaly hairs bordering the eyes. The collar is composed

of yellow-brown hairs, with a few black ones intermixed.

Thorax brown, with black pubescence and bristles and
yellowish scaly hairs ; the pubescence on the sides, the breast,

and above the halteres consists of yellow-brown hairs and a

few black ones, and a white tuft above the base of the wings.

Scutellum reddish, black at the base. Abdomen bright red,

with the first segment black, and a dorsal black stripe, con-

sisting of triangular spots with their bases on the fore borders

and their apices on the hind borders of the segments, dimin-

ishing in size and extending from the second to the sixth

segment, becoming fainter on the last two; the last segment
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IS wholly red ; there is a short line of white scaly hairs on
the posterior border of the first sc^^mcnt, and on the anterior

border of the seeond, and an oblong spot of tiiiek white sc-ily

hairs on the posterior border of the third segment; th3 last

two segments are more or less covered with white scaly hairs
;

the pnl)esccnce on the dorsnm of abdomen consists of short

black hairs; on the sides the hairs are white on the first

segment and black on all the others. Underside of abdomen
red, the dorsal bhick stripe faintly marked, the pubescence

black, with white pile. Legs red, with black pubescence and
bristles.

The shading ot" the wings is allied to that of E. macroptera,

but the band on attaining the margin only borders it for a

short distance, from the junction of the vein dividing the

second and third posterior cell to half tlie width (jf the latter

(in one of the specimens it extends through three quarters of

the width of the cell and above its junction with the second

posterior) ; on its upper border it does not extend so high,

not reaching the base of the anterior fork of the third vein;

when it reaches the second longitudinal vein it makes a sharp

tnrn and follows the bend of the second longitudinal vein

to where it ends in the border of wing, extending a little

beyond it, and entirely filling up the space enclosed by the

vein ; the colouring of the shading is brown and the veins

brown ; the vein dividing the second and third posterior cell

is curved more at its upper than its lower end, differing in

this from macroptera.

Length 13 raillim.

Tvpes (male and female). Fort Johnston, Nyasalaud
{Rendu 11).

The female is similar to the male, with the exception of

the abdomen, which is darker; from the fourth segment the

black colour entirely predominates ; the scaly hairs are

yellow and more abundant; the underside is red, with

yellowish pubescence, only a few black hairs being inter-

mixed, anil the scaly hairs are yellow.

Length \2 millim.

Exoproaopa basalis, sp. n.

Type (male), from Figtree Creek, Harberton {Rendali),

resembles the above species, but the wing is din'ercnt, nearly

the same as that of E. macroptera, and the abdomen is

retlder.

Al)dumt'n with the first segment red at the sides, the

black triangular spots do not extend beyond the fifth

Ann. d- M(i(f. iV. Hint. tSer. 7. Vol. vii. 7
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segment ; the underside is entirely red with light yellow

pubescence, and black hairs at the apex. The wing differs

from E. macroptera in the following particulars :

—
'Hie base

is almost entirely clear, only dark at its root, tlie dark part

divided from it distinctly by its straight transverse border,

on its upper border where it meets the clear part it does not
form an S-shaped line, but a straight one across, not reaching
beyond the base of the third posterior cell; the dividing

vein between the first and second snbmarginal cells is formed
with a sharp angle in its centre ; the shading is brown and
the veins brown.

Length 13 millim.

D. "Wings with a black crois-band whicli does not reach the hind border,

but unites on the fore border with the extended dark shading of

the wing.

a. Tlie cross-band simple.

Exoprosopa ignava, Loew, Dipt. Sudafrik. p. 232, tab. ii.

fig. 31 (1860).

Ten females from Pretoria [W. L. D.); Barberton {W.
L. D.) ; Warm J3aths, Waterljcrg,

The stump of the vein emitted into the discal cell is very

variable, in some of the specimens not being present at all,

or only on one wing, and when present it varies in position.

The proboscis, in one specimen at least, is as long as in

the figure of Exoprosopa {Litorhynchas) hamatus (Macq,,

Dipt. Exot. ii. p. 79, pi. xv. fig. 2), but is identical in all

other respects with the others of the series : see Loew, /. c.

pp. 223 & 232, on the length of the proboscis, which he does

not consider a trustworthy specific character.

Exoprosopa elongata, sp. n.

Two males from Pretoria ; one female from Namaqualand

(
Cochrane)

.

Black, face with the part bordering the mouth yellow; the

underside of abdomen dull yellow-brown, tlic greater part of

the scutellum dull red.

Face dull black, with black pubescence and whitish scaly

hairs; the antennje black, the underpart of the third joint

yellowish, the third joint nearly as long as the two preceding

ones together, the bristle stout, little more than half as long

as the third joint. Proboscis not extending beyond the

mouth. Hind part of the head with white scaly hairs

bordering the eyes, the collar of bright orange-yellow hairs
;
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the pubescence on the sides of the thorax, on tlie breast, and
before the litiltcrcs almost wholly yellow ; there are a few
blai'k !»airs on the centre of the breast and on the sides of

the thorax above the yellow ones. Thorax witli black
pubescence and some yellow scaly hairs. Scntcllura black
at base, on the fore border dull red with black pubescence.
Sides of ab(h)men with white h;iirs on the first, and anterior
border of the si-cond, sej^iuciit, black on the others. The
pubescence on the abdomen is black, with white scaly hairs

on the sides of the segments from the second to the sixth,

there are red spots to be seen on the second and third where
the hairs seem rubbed off; underside dull yellow-brown,
darker at the apex, with long yellow hairs on the aiiterior,

and black ones on the posterior, segments, and yellow scalv

hairs on the basal half. Legs black, with long black
pubescence on the anterior coxte. \Nings similar to those of

E. morosa, Locw (/. c. tab. ii. tig. 30), except in the following

particulars :—There is no stump of a vein projecting into

the discal cell; the small cross-vein is in the middle of the
discal cell and the base of the second longitudinal vein is

just opposite it; tiie second, third, and fourth posterior cells

are about equal in width at their openings ; the dark shading
from the base extends higher up well over the base of the
third posterior cell, the clear spot in the second basal cell is

large and nearly square.

Length 12 millim.

Types, male, Pretoria {JF. L. D.) ; female, Namaqualand
{Cochrane)

.

The female is in poor preservation ; the underside of the

abdomen is black, with long yellow hairs on the basal half

and black ones on the apex.

b. The cross-band divided iuto two parts posteriorly.

Exoprosopu h'lrtipes, Loew, Dipt. Sudafrik. p. 233, tab. ii.

fig. 32 (1»GU;.

One female from Durban (//', L. D.).

E. \Vin;,'d with a t'aiat, e.\troinoly imperfect, iind indistinct band which
resolves itself into a dark shading' of tlie cnjss-Vfins, on the fore

border it unites with the e.vtendo(l dark shadin;; <if tlu' b,i3o of the

wing's.

Kroprosu/ia dux, Wicdem., Auss. zwciH. Ins. i. p. 2119(^1828);

Loew, Dipt. ISudafrik. p. 23.j (18G0).

One male from Pretoria.
7*
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Loew's remark no. 2 (/. c. p. 235) , concerning the erroneous

description of the hands oi: the abdomen of E. heros by
AVicdeniann, also applies to this species, which Losw sug^e^ts

may be only a variety of E. heros, from which it di tiers

in the lesser shading of the wing, which hardly extends

into the anal cell.

G. Winfrs with dark shading on the fore border and through dark
shading of the cross-veins (not the longitudinal veins also) more or

less spotted.

Exoprosopa major, sp. n.

Type (female) from Fort Johnston, Nyasaland [Rendall).

Black, scutcllum and posterior borders of abdomen dull

red.

Face with black pubescence and yellow scaly hairs.

Antennae black; the third joint a little longer than the first,

the second short, the bristle stout, as long as the third joint.

Hind part of head with white scaly hairs bordering the eyes

on the sides, yellow in the centre. Collar conii)osed of

yellow hairs. The pubescence on the sides o£ the thorax, on

the breast, and above the halteres yellow, with a few black

hairs above the yellow on sides of thorax; bristles of thorax

black. Thorax with some short black pubescence and some
yellow scaly hairs. Scutcllum dull red, black at the base

and in the centre. Abdomen dull black, the posterior

borders of segments from the third one red, on the sides of

the second and third are red spots; the pubesceuce black,

with yellow scaly hairs on the sides of all the segments and

some long yellow hairs on the first two segments; tlie sides

of al)domen with light yellow hairs on the first and on the

anterior border of the second and third segments, black hairs

intermixed with some yellow ones on the remaining seg-

ments ; underside of abdomen black and red, with long light

yellow pubescence. Legs black, the posterior ones with

yellow scaly hairs.

Wings grey, the dark shading on the fore border is

yellowish brown in colour, extending along the first longi-

tudinal vein to its junction with the border, and on its

inner side from the base of the second longitudinal vein

almost to where the cross-vein of the submarginal cell

joins the latter vein ; at the base it fills the first basal cell
;

only the cross-vein at the base of the fourth posterior cell

and the first part of the vein at the base of the third posterior

cell, with the one dividing the fii-st basal cell from the first

posterior cell, are shaded ; the small cross-vein is in the
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middle of tlie disral cell and the base of the second longi-
tudinal is o|)|)o>«ite it, the first posterior cell is slightly

narroweti at its opining.

Length 17 miliiin.

I. ^^'in;.'^< rli'iir at base, the fore border with dark shadinfr froiu which a
dark baud crosses the wing attaining the posterior border.

This species is distin«:uished by the wings, which apparently
dittcr from any South African Exoprosopa specii^s as yet
described, and requires a new group in Loew's Division I.,

defined as above.

Exoprosopa nova, sp. n.

Two males from Fort Juhnston, Nyasaland [Rendall]
;

one fcmaU' from Delagoa Bay [Mrs. Montt'iro), in the British

Museum Collection.

Black, with red on the sides and apex of abdomen, red
scutellum, and reddish-yellow face.

Face red. light yellow round the mouth, pubescence black
and yellow on the red parts, light yellow round the mouth,
with bright yellow scaly hairs ; forehead black on the
vertex, with a narrow black stripe on each side bordering
the eyes nearly as far as the antenna?, pubescence black.

Antennae black, the first two joints with black hairs; the
bristle stout, as long as the third joint. Hind part of head
with yellow scaly hairs. Collar of bright yellow hairs.

The sides of thorax and above the halteres with yellow
pubescence and a few black hairs above; breast with paler

yellow hairs. Thorax blackish brown, with yellow scaly

hairs. Scutellum red, black at the base, with yellow scaly

hairs and black bristles. Abdomen black, with red on the
lateral borders of all the segments except the first, and with
a narrow red band on the posterior borders, broader on the
fifth and sixth, the seventh si gment is wholly red

; pubes-
cence black, with some yellow scaly hairs, which are most
noticeable on the sides and on the last two segments ; sides

of abdomen with yellow hairs on the first two segments,
black on the remainder; underside red, with thick and fairly

long white pubescence. Legs black, with yellow scaly hairs

on the femora and tibiie; pubescence and bristles black.

\N ijigs grey, yellowish red at the extreme base and on the

fore border, not quite reaching the junction of the first longi-

tudinal vein in the border; the dark brown band extends in

an oblique direction to the posterior border, filling the first

third ot the first posterior cell, nearly the half of the discal

and fourth posterior cells, the base of the third posterior and
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the upper half of the anal cell, the lower half of the latter

and almost the whole of the second basal cell being clear

;

veins yellowish red on the basal half, and then brown ; the

small cross-vein is in the middle of the discal cell, and

the base of the second longitndinal is below it, the first

posterior cell is narrowed at its opening.

Length 14 millim.

Types, male, Fort Johnston ; female, Delagoa Bay, in

British ]\Inseuni Collection,

The female differs slightly in the wing, but is evidently

the same species. The pubescence on the first two joints of

the antennae is yellow on the underside; the red. on the

abdomen is not so marked, being chiefly on the second and

third segments, the last two are black with the posterior

borders red. The wings are paler in colour, the yellowish

red becoming faint brown, and there is dark shading round

the vein which divides the discal from the second posterior

cell, not present in the male.

Length 13 millim.

Division II.—The discal cell with an angle, from which a branch is

emitted into the third posterior cell.

Exoprosopa angulata, Loew, Dipt. Siidafrik. p. 242 (1860).

One male from Cape Town.

Division III.—The discal cell with an angle, from which a vein is

emitted which divides the third posterior cell into two cells.

Exoprosopa dubia, sp. n.

Four males and five females from Pretoria {W. L. D.).

The wing is very similar to that of E. reticulata, Loew.
Black.

Face with black pubescence and white scaly hairs.

Antennae with black hairs on the first two joints; the bristle

short and stout, barely half as long as the third joint. Hind
part of head with some white scaly hairs. Collar composed
of yellow hairs above, black beneath; the pubescence on the

sides of the thorax and on the breast is black, with a few

yellow hairs on the anterior part of the thorax, on the dorsum
of the thorax it is black, with yellow scaly hairs forming a

stripe on the extreme lateral margins. Scutellum with
black bristles and some yellow scaly hairs. Abdomen with
white hairs on the side of fiist segment, and black on the

others; on the dorsum the white scaly hairs are chiefly on
the sides of the segments, the last two are almost entirely
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rovercil by tlicni, and in some specimens there are a few

scattered ones on tlic jiostcrior borders of the ini(kllc seg-

ments; pubescence bhick : the underside is black with tlie

posterior margins narrowly red, tlie pubescence consisting of

long black hairs and some groyisli tonientum. Legs black.

Wiiig.^ dark l)r()\vn, becoming lighter on the posterior

border, with a light spot in the second basal cell; tliere is an

irregular long, narrow, char stripe in the centre of the

discal and anal cells, the apex of the wing is quite clear;

there are spots of darker shading on the anterior part of

the vein between the first and second submarginal cells,

on the root of the fore branch of the third longitudinal

vein, on the upper part of the vein dividing the discal from

the second posterior cell, a faint one on the base of the nerve

between the second and third posterior cells, one at the base

of the inner part of the third posterior cell, and one on

the cross-vein dividing the second basal cell from the fourth

posterior, one encloses the cross-vein between the third

and fourth longitudinal veins, and one occui's at the base

of the secor.d longitudinal vein ; in some of the specimens

there is a faint spot on the end of the second longitudinal

vein ; veins brown, the small cross-vein is in the centre

of the discal cell, and the root of the second longitudinal is

just below it; the first posterior cell is half as wide as the

second posterior at its opening, the third at its opening is

only a little wider than the second and about the same width

as the iburth.

Length 12 millim. Some of the specimens measure only

9 millim.

Types (male and female), Pretoria (JV. L. D.).

The female type has an extra faint spot on the end of the

upper branch of the third longitudinal vein, besides one on

the end of the second longitudinal.

Length 9 millim.

Hyperalonia.

Rondani, Avchiv. Zool. Canestr. iii. p. 57 (1863) ; Osten Sacken,

Biol. Ceutr.-Am., Dipt. i. pp. 78-80 (188G).

In this species a tooth at the base of the ungues on the

posterior legs is present, as in Exoprosopa, so that the

aljsence of these cannot be taken as a characteristic of

the genus, as suggested by Osten Sacken in Biol. Centr.-Am.,

where he remarks that no species from the Cape had yet been

discovered.
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Hyperalonia viitata, sp. n.

Three males aud three females from Fort Johnston, Nyasa-
land [Ren (hi I/).

Allied to H. rufa, Wiedem., from S. Africa (Auss. zweifl.

Ins. i. p. 291).

Reddish, with dark \A'ing>!, the cross-veins shaded.

Face redj pale yellow round the mouth, with yellow scaly

hairs and some black hairs above the mouth and between the

antennae; these last red, the third joint brown, the first two
joints with short black pubescence ; forehead darker, with

yellow scaly hairs and black puljcscence
;

palpi yellow.

Hind part of head reddish, with short black pubescence and
yellow scaly liairs. Thorax dull black, the posterior corners

red, with orange-yellow pubescence on the sides and anterior

margin and scattered fulvous pile on the dorsum with some
black hairs, bristles at the sides black ; breast-sides with

yellow pubescence. Scutellum dull led, black at the extreme

base; the pubescence black, and black bristles. Abdomen
dull red^ with a central black stripe, widest on the first

segment and ending on the sixth, rather densely covered

with fulvous pile and some black pubescence ; the sides of

the first three segments with thick yellow bail's, on the sides

of the remaining segments a few black liairs : underside of

abdomen red, with light yellow pubescence. Legs red, the

last three joints of the posterior tarsi more or less black, all

the tarsi of the anterior aud middle legs black ; on the red-

coloured part with yellow pile and on the black part of legs

with black pubescence; bristles black.

AVings brown, lighter at the apex and on the posterior

border, all cross-veins shaded; the first posterior cell narrowed
at its opening, the second a little narrower than the third,

and the fourth widest of all; the anal cell narro>ved.

Types (male and female), Fort Johnston, Nyasaland
[Rendall).

The female has the dorsal black stripe on abdomen a little

broader, the posterior border of the thorax is red and the

wings a little lighter.

Length 1 5 millim. There is a great variation in size in this

species, one of the males aud two females measuring only

10^ millim.
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NemestrinidsB.

(llinnoneuridte, Loew.)

Prosceca Westermanni, Wicdcm., Dipt. Exot. i. p. 155 (1821)

;

id., Auss. zweifl. Ins. i. p. 217 (1828) ; Schiuer, Reise

Novara, p. 113 (18GG).

Nemestrina Vesteniianni, Wiedem., /. c.

Three males and one female from Barberton {Harrison,

Kendall) and Pretoria (/F. L. D.).

? Prosceca, sp.

One male, antenuje wanting, from Barberton (Harrison)

.

Nemestkina sensu lato.

Two female specimens from "near Enreka, Barberton ''

{Rendall), with two-jointed antennal bristle, which precludes

their inclusion in Prosceca, Schincr, and the shape of the

palpi, which are thick and apparently two-jointed, prevents

their being included in Rhynchoccphulus , Fisher.

Cyrtidae.

Psilodera fasciatus, Wiedem., Zool. Mag. iii. p. 14 (1819) ;

id, Auss. zweitl. Ins. ii. p. 14 (1828) ; Loew, Dipt. Svid-

afrik. p. 257 (18G0).

Cyrtux fiiscicttiis^ Wiedem., /. c.

Fsilodera ftiaciuta, Eiichson, Entomogr. p. 146.

Psilodera capcnsi's, Gray, Griff. Anim. Kingd., Ins. xv. tab. 128. tig. 4 ;

Westwood, Trans. Eut. Soc. v. p. 92.

One male from Barberton {Rendall).

This agrees with Wiedemann's and Loew's descriptions,

but the third posterior cell is pedunculated; Loew expressly

states it is not, and that it is thus distinguished from cingu-

lata, Loew, and Ijijuaictala, Wiedem.
A specimen laljcllcd fasciata in the British Museum Col-

lection is identical with the above specimen, but has the cell

pedunculated ; it seems probable that this is a character that

varies in this species.

Syritta ?, sp. n.

One male from Pretoria {JJ^. L. D.).

Allied to S. flaviventris, Macq., Dipt. Exot. ii. (2) p. 75,

and Schincr, Reise Novara, p. 307, but apparently distinct

from it ; as Schiner states that Macquart's species possess no
tooth-like spines on the hind femora, and this specimen has
them.
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Eristalis crassipes, Fabr., Syst. Antl. p. 137 (1805) ; Wiedem.,
Auss. zwciH. Tns. ii. p. 157 (1828); Macq., Dipt. Exot.

ii. (2) p. 31, tab. 8. fig. 1 (18-10) ; Lcew, Dipt. Sudafrik.

p. 322 (1860) ; Peters's Reise, p. 16 (1^62).

Sivwiffes crassipes, hoew, (Efvers. af K. Yot.-.AJiad. Forhandl. 1857,

p. 882.

Uristalis pac/ii/merus, AViedeui., Zool. Mag. iii. p. 17.

Three females from Fort Johnston, Nyasaland [Rendall),

and Barberton (Rendall).

Eristalis assimilis, Walker, List Dipt. pt. iii. p. 611 (1849).

Eristalis capita, Loew, Dipt. Siidafi-ik. p. 321.

Five males from Pretoria [W. L. D.) and one male and

one female from Fort Johnston, ^Jyasaland {Rendall).

These are exaetly similar to Walker^'s type, and also agree

exactly with the description of E. capito given by Loew,
placed in his Div. I. gronp b [Megasjns) . Walker's name
must therefore take precedence, but Loew^s description will

hold good.

Eristalis curtus, Loew, Dipt. SUdafrik. p. 319 (1860).

Two males and four females from Pretoria [W. L. D.)
;

one male and one female from Fort Johnston, Nyasaland
{Rendall}.

Eristalis tceniops, Wiedem., Zool. Mag. ii. p. 42 (1818)

;

id. Auss. zweifl. Ins. ii. p. 182 (1828) ; Loew, Dipt. Sud-

afrik. p. 324 (1860).

Jffelophiliis pulchriceps, Mg., Syst, Bescbr. iii. p. 375 ; Macq., Suites k

Butf. i. p. 505.

Eristalii piilchricej}s,Genua.r, Faun, xxiii. tab. 22.

Eristalis torridus, Wlk., List Dipt. iii. p. G12.

Eristalis ayijptius, Wlk., /. c. p. 621.

Three females from Barberton {Rendall) and Pretoria

{W.L.D.).
Loew pointed out that E. (Bgyptius, Wlk., is identical with

this species, and I believe the same to be the case with

E. torridus, ^Vlk., on comparing the type in the British

Museum Collection.

Plagiocera hcemorrhoa, Gerst., Decken's Reise, p. 391, pi. xvi.

fig. 6 (1873).

Two females from Uganda {Ansorge) and Fort Johnston.
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Asarkina salvia, Fabr., Ent. Syst. iv. p. 306 (1794); Syst.

Antl. p. 250 (1805); Loew, Dipt. Siidafrik. p. 311
(18G0) ; Yerrall, Trans. Ent. Soc. Lond. I8li8, p. 4U.

One male from Durban UV. L. D.).

MUSCARIA SCIIIZOMETOPA.

Group G o N 1 1 u .*:.

Brauer, Denk. Akad. Wiss. Wien, Ivi. pt. i. p. 100 (1889),
Iviii. pt. ii. p. 353 (1891).

Gu/iia bimaculatu, Wiederu., Auss. zweifl. Ins. ii, p. 341
(18.28).

Two specinieus from Harberton {Rendall) and Pretoria

{IV. L. D.).

Pseudogonia niyra, Macq., Dipt. Exot. ii, p. 49 (1838).

Gonia tiigra, Macq., /. c.

Gonia fa.*ciata, nom. prpeocc, Wiedem., Aus:^. zweifl. Ins. ii. p. 344

(1828) ; Brauer, oj). cit. Iviii. pt. ii. p. 403 (1891).

One female from Pretoria {IV. L. D.).

Group H Y S T R I C I D Ji.

Brauer, op. cil. Ivi. pt. i. p, 132, \x. pt. iii, note 27 (1893).

Dejeania hombijlans, Eabr., Ent. Syst,, Suppl, p. 568 (1798);
Coquebert, lllustr. Icon, Ins, 115, tab, xxv. fig. 16
(1799); Fabr., Syst. Antl. p. 281; Wiedem., Ansa,
zweifl. Ins, ii, p, 280; Macq., Dipt. Exot. ii, p. 34 (1840) ;

see Karsch, Ent. Nachr. xii. p. 338 (1886),

Stomoxys bumhi/lans, Fabr., /. c.

Tachina hotnhylaiix, Wiedi-m., I. c.

Dejeania capensig, Kob. Df.sv. Myodaires, p. 314 (1830).
Dejeania variabilis, Jaenuicke, Abb. Senck. Gesell. vi. p. 393, pi xliv

tig. 9.

Four specimens from Barberton {Rendall) ; Transvaal,

Natal Frontier, Pretoria {IV. L. D.).

Group S c H I N E K I A.

Brauer, op.cit. hi. pt. i. p. 141 (1889).

One female with brij;ht red abdomen from Barberton
{Rendall) allied to Parajj/tania diabolus, Wiedem. {Tachina),
Dipt. Exot. ii. p. 302, placed by Brauer in liis genus Para-
phania, but cannot be included in thai genus, the palpi bein"-

somewhat different, and the first posterior cell is closed at
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the border, uot opeu as iu Paraphaniu ; there is uo stump of

a veiu on the bend of the fourth lougitudinal vein. It will

apparently require a new genus.

Paraphuma, 13rauer, is now said to be identical with

Oredocera, v. d. Wulp, iu which it should be sunk.

Group Sarcophagid/E.
Brauer, op. cit. hi. pt. i. p. 121, Iviii. pt. ii. p. 413.

Sarcophaga ? hcemorrhoidalis, Meig., Svst. Beschr. v. p. 28

(1826); Karsch, Ent. Nachr. xii.* p. 263 (1886); id.

Berl. ent. Zeit. xxxi. p. 377 (1887).

One male and two females from Fort Johnston; three

females from Pretoria [W. L. D.) and Kimberley (H. W.
Brown) .

Sa)'COj)hila, sp.

One male from Brak Kloof, Farm Marck, Cape Colony

{Mrs. G.White).

Sabcopbagin^, sp.

One male from Honey Nest Kloof, Cape Colony; one

female from F^ort Johnston, Nyasaland {Rendall).

Apparently one species
;
judging from the antennae they

would belong to this subfamily, but in other characteristics

thev appear more allied to the Muscince and may perhaps

require a new genus placed between the two subfamilies.

Group R H 1 N 1 1 D jE.

Brauer, op. cit. hi. pt. i. p. lo4, hiii. pt. ii. p. 418.

Rhinia, sp.

One female allied to R. cribrata, Bigot, Ann. Soc. Ent. Fr.

(5) iv. p. 239 (1874), from Pretoria {W. L. D.).

Group M u s c I N ^.

Brauer, op. cit. Ivi. pt. i. p. 154.

Musca domestica, L.

One male from Fort Johnston, Nyasaland {Rejidall) ; one
female from Pienaars River {W. L. D.).
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Calliphora mnrginalis, Wicdem., Auss. zweifl. Ins. ii. p. 395

(1828) ; Macq., Dipt. Kxot. ii. p. 1 13 (1838) ; Karsch,

Bcrl. ent. Zeit. xxxi. p. 377 (1887).

Liicilia vuvffiuali*, Wiodom., /. c.

Somomi/ia mnryituilis, lioudaui, Atti del Accademia di Bologna, anno
18(32.

Three females from Pretoria [JV. L. D.), Barberton {Ren-

dall), and Fort Johnston, Nyasahmd [Rendnll).

This well-known species is now placed under Calliphora by
Braucr, who divides this genus from Luci/ia by the cheeks
being hairy, not bare as in the latter genus, and the third

longitudinal vein is spiny at the base, not as far as the cross-

vein as in Luci/ia.

Calliphora, sp.

One male and one female in coilu, allied to Lucilia Barthii,

Jaennicke (Abh. Scnek. Cjcsell. vi. p. 374), from Barberton
{Rendall).

(Estridae.

ACL.ACEPHALA,

Macq., Dipt. Exot. Suppl. 4, p. 167, tab. xv. fig. 6 (1850).

Axdacocephnla, Gerst., Jahresb. 1855; id. Wiegm., Arch. 1857, p. 131

;

id. Verb. z.-b. Gesell. 1863 ; Brauer, Monoj^r. (Estriden, Wien, 1863,

p. 169 ; Denk, Akad. VViss. Wien, hi. pt. i. p. 158.

Aulacephala badia, Gerst., Verb. z.-b. Gesell. (1863); Brauer,
/. c. p. 170.

One female from Fort Johnston, Nyasaland (Rendall).

MUSCIDyE ACALYPTERA.

Bromophila.

J.oew, Monogr. Dipt. X. Amer. iii. p. 35 (1873).

Bromophila caffra, Macq., Dipt. Exot. Suppl. 1, p. 217,
tab. xix. fig. 2 (1846).

Dichromyin caffra, Mnoq., /. r.

Scatophaya zamul, Walker, List Dipt. iv. p. 983 (1849).

Eight males and nine females from Kustenburg, ^yarm
Baths, Waterberg; Fort Johnston, Nyasaland [Rendall);
Pretoria [W. L. D.); Zomba (Rendall) ; Dclagoa Bay.

Sepedon, ? sp. n.

One specimen from Pretoria (JV. L. I).).
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Bibiouidae.

Plecia dorsalis, Macq., Dipt. Exot. i. p. 86 (1838).

Three females from Pretoria {W. L. D.).

Hippoboscidae.

Hippobosca rufipes, Olfers, De Veget. et Animat. corp. in

corpor. animatis reperiundis, Berol. 1816, p. 101 ;

Wiedera., Auss. zweiti. Ins. ii. p. 604 (1830) ; Schiner,

Reise Novara, p. 372 (1866).

Hippobosca miculntn, !Macq., Suites a Buff. ii. p. 638.

Hippobosca Wahlenhergiana, Jaennicke, Abh. Senck. Gesell. vi. p. 406,

pi. xliv. fig. 13.

Four specimens from Pretoria [W. L. D.) and Barberton

(Rendall)

.

XVI.

—

Descriptions of Brazilian Coccidae.

By Adolph Hempel, S Paulo, Brazil.

[Continued from vol. vi. p. 398.]

Genus Phenacoccus, Cockerell.

Phenacoccus spiniferus, tiempel.

Adult female oval in form, not very convex
; pinkish,

both surfaces dusted with a white powder
;
about thirty-six

short white tufts around the lateral margin
;
four anal tufts

are slightly longer than the others.

Parasitized females become cylindrical in form and the

derm becomes chitinized. The marginal tufts are slightly

lono-er on the posterior margin than on the rest of the body.

Antennai of nine joints, joint 3 the longest. Length of

antennae varying from "dO to *53 millim. Approximate

formula : 3 ^1 2) 9 7 8 6 (4 5). Length of the segments of

the antenn^\ (I) 67, {2) 67, (3) 71, (4) 42, (5) 42, (6) 45,

(7) 53, (8) 49, (9) 64. All antennal segments bear iiairs.

Legs ordinary, not bearing many hairs. Length of seg-

ments of first pair of legs: femur, with trochanter, 292;

tibia and tarsus 312. Claw short; digitules large, with

expanded ends. Tarsal digitules hair-like, with buttoned

ends. Eyes small, conical. Eostrum short, about as wide

as long, bearing two hairs. Mentum dimerous, with



Mr. A. lltinpel on Brazilian Coccidj«. Ill

numerous hairs, llostral loop reaching to tlie second pair of

lcj;s. Anal ring with six large hairs. Anal tubercles not

conspicuous, each one ending in a long seta and bearing two
short sliaip spines and many hairs and small glands. On
the dorsal surface near tiie lateral margin there are about
thirtv-tive groups of spines, each group consisting of two
short sharp spines, lioth surfaces bear hairs and numerous
small triangular spinnerets. Besides these there are, on the

ventral surface of the last live segments of the ab lomen,

many transverse rows of larger round spinnerets.

Larva (ju'^t hatched).—Oval in form; lig!it yellow, eyes
brown. Anal tubercles prt)minent, each ending in a long
seta. Antennie G-jointed, joint G the longest. L^gs large;

digitules fine, hair-like. Anal ring with six hairs. Rostral

loop long, reaching to the end of the body. Length '310

millim.

Hab. Sao Paulo. In the grooves of the petioles of leaves

of a cultivated tree.

Genus SOLENOCOCCUS.

Solenococcus tuberculus, Herapel.

Adult female test oval in outline, dorsum very convex.
There is one median longitudinal dorsal row of seven small

tubercles ; and two rows on each side, the dorso-lateral with
six tubercles, the lateral with three tubercles. Around the

lateral margin there is a row of from eighteen to twenty
tubercles. The caudal end is slightly recurved and is pro-

vided with a round aperture. The test is elastic and tough,

of a brown colour, but fine lines of whitish wax radiate from
the tubercles, giving it a general grey appearance. There
are two inconsjjicuous white lines on the side near the

margin ; these converge on the ventral surface. The test is

securely fastened to the back, within smooth, shiny, of a dark
brown colour.

Length 7 millim., width ;3 millim., height 3'75 millim.

Adult female smooth, shiny, steely blue above, yellowish

beneath, filling the eiitire test. Boiled in a solution of KOH
it colours the liquid light brown. The anteniue are repre-

sented by two small tubercles, each bearing a brush of hairs.

Legs wanting. llostrum widely removed from antenna3,

situated midway between the two pairs of spiracles. Mentum
small, dimerous. Anal ring apjmrently with eight large

hairs. Anal lobes large, the inner edge serrated, bearing
several seta?. Just above the anal ring there is a semicircular

chitinous plate which bears two hairs at its base. On the
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dorsal surface, cephalad of the anal tubercles, there are four

groups of large round glandis, each group consisting of from

eight to thirteen glands. There are double rows of small

round spinnerets Ironi the spiracles and antennae to the lateral

margin. On each side near the sj)iracles there are three or

four groups of round spinnerets. Both surfaces bear many
filamentous glands, round simple spinnerets, and double

spinnerets in the form of a figure 8, these, however, being

more numerous on the dorsal surface.

Larva (just iiatched).—Elliptical, yellow ; eyes small,

brown. Antennai short and thick, of six joints, joint 3 the

longest. Rostral loop long, nearly reaching the anal ring.

Anal ring bears six thick hairs. Anal tubercles large, each

terminaiing in a long seta, and bearing two short thick spines

on the inner margin and several hairs at the base. The
lateral margin of tiie body is serrated and bears several fine

hairs. On the dorsum there are six longitudinal rows of

double or fignre-of-8 glands. Legs short, digitules 4, very

long and slender.

Length •52 millim.

Hab, fcao Paulo. On Baccharis sp. ; singly on the stem

near the ground.

The young emerge from the test through the caudal

aperture.

Solenococcus baccharidis, Hempel.

Adult female test light brown, oval, smooth; dorsum very

convex. Young specimens sometimes exhibit a few small

tubercles on the dorsum. Radiating from the lateral margin

there are from eleven to thirteen short whitish filaments or

processes. The test is thin, elastic, and tough, the caudal

end being slightly recurved and bearing a small round orifice.

Eelow there are two converging white lines on each side.

Length 4 millim., width 5*20 millim., lieight 2'50 millim.

Adult female, denuded of wax, dark brown, derm shiny.

Boiled in a solution of KOH it colours the liquid a deep

yellowish brown. Antetmaj represented by two tubercles,

each bearing a brush of hairs. The legs are usually wanting,

but may be present in the younger individuals as tubercles,

each terminating in a claw. Rostrum large, situated between

the first pair of spiracles. Mentum dimerous. The posterior

end of the abdomen is chitinized and prolonged into a tail,

which bears the anal ring and tubercles. Anal ring with

eight large hairs. Just above the anal ring there is a semi-

circular chitinous plate, with two hairs at the base. Anal
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tubercles prominetit, each ciuliiig in a long seta and bearing

several shorter ones. There are double rows ot" round s[)in-

nerets from the spiraeles an 1 antennas to tho lateral margin.

Botii surfaces bear many filamentous glands, figurc-ot'-8

spinnerets, and some hairs and simple round spinnerets.

The glands and spinnerets are more numerous on the dorsal

surface.

Larva (just hatched).—Very active, elliptical, yellow;

eyes small, brown ; antennae of six joints, Joint 6 is the

longest, joint 3 nearly equals joint G in length. Rostral loop

long, nearly reaching the anal ring. Anal ring of six hairs.

Anal tubercles prominent, each terminating in a long seta

and bearing on the inner margin two short curved spines,

and several hairs at the base. Legs long, stout; digitules

4:, very long and slender. Lateral margin of the body
serrated and bearing short hairs. Dorsum bears six longi-

tudinal rows of tigure-of-8 glands.

Length '4-1: millim.

Hub. Ypirauga and Sao Paulo. On trunk and branches

of Baccharis dracuncu/i/o/ia.

It is sometimes found in large numbers and is securely

fastened to the bark.

Genus Ckyptokermes, Hempel.

Adult female resembling Kermes
; enclosed in a rough

spherical test. Legs and antennas nearly obsolete. Caudal
portion of derm with a dense mass of sharp spines. Abdo-
men bears seven pairs of spiraeles.

Type Cryptokermes brasiliensisj Hempel.

Cryptokermes hrasiliensis, Hempel.

Adult female test rough, hard, brittle, spherical, with a
round orifice at the caudal end ; semitransjjarent, dark brown
in colour

J
G millim. in diameter. Adult female light yellow-

filling the entire test. Derm soft, except in tiie caudal
region, where it becomes chitinized, and has massed upon it

a large number of sharp spines. Antennae not observed.

Legs represented by small tubercles with large claws, serrated

on the inner edge.

Two pairs of large spiraeles are present on the thorax and
seven pairs of smaller ones on the abdomen.

Anal ring hairless. The caudal end of the intestine is

chitinized for a short distance and bears a thick collar, wiiieh

sometimes shows reticulations. 13uth surfaces of the body

Ann. (k Mag. N. Hist. Ser. 7. Vol. vii. 8
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are covered with small and large round spinnerets and hairs

with tubercular bases.

Female (second stage).—Test elongate, elliptical, the ends

nearly acuminate. It is rough like the adult, but not so

brittle. The roughness is due to the fact that the test is

secreted and formed from small globules of wax. Denuded
of the test it is oval in form^ buff in colour, with eight or

nine deep transverse furrows on the dorsum. The dorsum

also bears near the lateral margin the seven pairs of spiracles,

which open into the furrows. The external openings are

surrounded by a small quantity of white powdei*y secretion,

and are readily seen with a lens. Under the insect there is

a slight cushion of white powdery secretion.

Boiled in a solution of KOH it makes the liquid turbid,

giving it a light yellow colour. The antennae are represented

by short thick tubercles, with a terminal brush of stiff hairs.

Legs are represented by thick tubercles, with minute claws.

Kostrum is large, extending from the antennae beyond the

first pair of legs. Mentum large, dimerous. Rostral loop

very long, usually coiled. Two small oval eyes are situated

just in front of the antennae. Collar on the intestine, and
spines and spinnerets the same as in the adult. The abdomen
also bears on the ventral surface masses of minute hairs.

Hah. Pocjos de Caldas, State of Minas Geraes. Very
abundant on limbs and trunk of Schinus sp., a kind of matte.

Frequently the tests of 2-6 individuals coalesce, forming

one mass. The females of the second stage usually secrete

from the caudal end a stiff tube of white wax, which usually

has a small drop of clear liquid on the end. 1 had at first

thought this insect might be a Kermes, but on studying it

closely I found that a new genus had to be erected for it.

Prof. T. D. A. Cockerell, to whom I sent specimens, also

thought that it belonged to a new genus.

Genus Stigmacoccus, Hempel.

Adult female forming a more or less spherical test, with a

large aperture on the apex. Antennaj 7- or 8-jointed. Anal
ring hairless. Abdomen with eight pairs of spiracles.

Type Stigmacoccus asper, Hempel.

Stigmacoccus asper^ Hempel.

Adult female test large, chrome-yellow, the outside

blackened by a fungus and very rough ; inside smooth and
shiny. The shape is more or less spherical, slightly com-
pressed laterally, with a round or elongate hole on the apex.
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'i'liis hole is tVom 1 to 1*5 inilliin. in diameter. The inside

of the test is spherical, with two rows of small white spots

of secretion, corresponding to the stigmata of the abdomen.
Frequently a large part of the abdomen is protruded out

of the apical hole; but usually only a (ine white thread

protrudes from it. Length D millim., width 7-8 millim.,

height 8*5 millim. The thickness of the wall of the test is

1*25 millim. to 2 millim. The wax is brittle. The diameter

of the cavity is about 5 millim. The female, removed from
the test, is ilat, nearly elliptical in shape, with the abdomen
slightly attenuated posteriorly. It attains a length of 11

iTiillim., and a width of 6"o millim. Colour yellow, with a

pinkish tint; derm very soft, exce|)t on the head, where there

IS an area of the derm chitinized, flat, and of a dark brown
colour. The abdomen is transversely wrinkled. Boiled in a

solution of KOII it colours the liquid a deep purple, almost

black. The derm becomes soft and colourless, except in the

cephalic region.

Antennje variable, of seven or eight joints, although eight

is the typical number. Length about "950 millim., each joint

bears thirty or more hairs. Length of joints: (I) 178,

(2) 110, (3) 110, (4) 110, [')) 110, (6) no; (7) 89, (8) 141.

Approximate formula : 1 8 (2 3 4 5 6) 7. Legs long and
full of hairs. The coxa is nearly twice as wide as long ; the

trochanter bears about thirty round glands ; the tibia is

frequently bent back near the distal end, while the tarsus is

always curved. Length of joints of first pair of legs : coxa

187, trochanter and femur 812, tibia 687, tarsus 350, claw

97. Claw sharp, much curved, with two short hair-like

digitules. Tarsal digitules wanting. Rostrum ordinary,

situated close to the antennae. The abdomen bears eight pairs

of spiracles, each with a number of small pentagonal spinnerets

around the external opening. The thoracic region also bears

two pairs of stigmata; these are large, chitinized, with the

external orifices flask-shaped, and many small spinnerets

grouped about them. Anal ring hairless. The derm on the

posterior end of the body is thickly set with peculiar glands,

disk-shaped, and apparently three-celled. The remainder of

the derm bears numerous small hairs and glands.

llah. On the bark oi the inga tree {Inc/a sp ), growing
along the banks of the llio Mogy-guassii, near Pirassununga,

State of Sao Paulo ; and from Joinville, State of Catharina.

The insects are usually crowded on the underside of the limbs

and branches, and are covered with a black fungus, and
accompanied by many individuals of an ant {Camponotus
sp.).

8«
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Genua Apiococcus, Hempel.

The female constructs a flexible, spherical test. Legs

wanting. Antenna? represented by small tubercles. Anal

ring liairless. The cephalic portion of the derm bears a

mass of small round spinnerets.

Type Apiococcus gregarius^ Hempel.

Apiococcus gregarius, Hempel.

Adult female test spherical, hard and tough, with a small

round orifice on one side. Surface slightly roughened, not

shiny, of a dark sepia-brown colour. Size 2 to 3 millira. in

diameter.

Adult female spherical, filling the entire test, light yellowish

brown in colour. Boiled in a solution of KOH it colours the

liquid light yellow. The cephalic portion of the derm is

chitinized and bears a large number of spinnerets and some
hairs. Antenn?e, small tubercles, with a terminal brush of

thick stiff hairs. Rostrum large, rectangular, occupying the

space between the two pairs of spiracles. Mentum dimerous

with bifid tip. Anal ring hairless. Anal tubercles not

conspicuous, each one bearing about 12 sharp spines. Around
the anal orifice there are about 50 more sharp spines, and

about 80 small round glands, arranged in two elongate masses.

The derm, especially near the caudal region, bears many small

round spinnerets and hairs. The derm also has many in-

vaginations, forming small pockets. Scattered over the

ventral and dorsal surfaces are many peculiar conical spines.

These spines are characteristic, and are possessed by every

member of this genus.

Larva (just hatched).—Oval, orange-yellow in colour. An-
tennae of six joints

;
joint 6 the longest. Legs short and

thick, claws greatly curved ; digitules 4, long, with buttoned

ends. Tiie abdomen terminates in two long setse. Anal
tubercles not developed. On the dorsal surface, between the

sette, there are eight sharp spines. The lateral margin also

bears several sharp spines. On the lateral margin of the ab-

domen and head there are about twenty-four large, blunt, club-

shaped spines, and on the dorsal surface about sixteen longer

ones. Those on the dorsum are arranged in one transverse

row of six, on last segment of the thorax ; and two sublateral

rows of five each, on the head and thorax. Rostral loop long,

extending to the end of the abdomen. Size '360 millim.

long.

Hab. Ypirauga, State of Sao Paulo.

Crowded together on the twigs of a plant of the order

Myrtaceae.
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Apiococcus si'nfjiilari^-, Ilompcl.

Adult female test spherical, with a small round orifice in

one side. Outer surface rough, black ; but beneath the

surface it is a dark coflTce-brown. Inside of test smooth,
dark brown, covered with white powdery secretion. Size of

largest sju'cimens ') niillini, in diameter.

Adult female sjihcrical, light yellow in colour, filling the

entire test. Boiled in a solution of KOIJ it colours the

liquid a golden yellow. Dorm semichitinous, with many
small round spinnerets massed on the cephalic region. An-
tenna?, small tubercles, with the usual terminal brush of stiff

hairs. Rostrum large, but placed farther cej)halad than in

the preceding species. Legs wanting. Anal ring hairless.

The sj)iracles are tubes with both ends expanded into disks.

The outer disk is densely set with round spinnerets. A great

number of fine tracheje radiate from the inner opening. Anal
tubercles not developed, but indicated by a mass of six or

seven sharp spines on each side. Clustered around the anal

orifice there are about sixteen small, sharp spines, two longer

setro, and many small round spinnerets. The derm bears the

customary s])inn(rots, hairs, invaginations, and peculiar conical

spines. The invaginations or pockets are large and nearly

spherical, one individual having nearly forty of them.

Larva (just hatched).— Ellijitieal, light yellow in colour.

Antennas of six joints, joint ti the longest, but joint I nearly

equalling it in length. Legs short and thick. Digitulos -4,

slender; rostral loop long. Anal tubercles not developed.

The abdomen ends in two long setoe, between which are six

short, sharp spines and two long hairs. Around the margin
there are from twenty-eight to thirty short, thick spines. On
the thorax and head there are ten short, thick spines, arranged
in two longitudinal submedian rows of five spines each.

Length "^-lO millini.

Hab. Ypirauga, State of Sao Paulo.

Scattered singly on twigs of a shrub of the order Myrtacese.

Apiococcus asperatus, Hempel.

Female test spherical, hard, thick, black, the outside

roughened by small tubercles. Beneath the surface it is a

dark brown colour. The inside of the test is smooth, and is

coated with a thin layer of white secretion. Size 3 millim. in

diameter.

Female spherical, filling the entire test; light yellow in

colour. Boiled in a solution of KOll it colours the liquid
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light yellow. Derm partly chitinized, with a large mass of

round spinnerets on the cephalic portion. Antennae close

together, as small tubercles, with a terminal brush of stiff

hairs. Legs wanting. Rostrum large, situated between the

two pairs of spiracles. Spiracles smaller than in the pre-

ceding species, but with many si)innerets on the external

orifice, and a large number of fine trachejB radiating from the

inner orifice. Anal ring hairless. Anal tubercles not de-

veloped, but indicated by a mass of about ten spines on each

side. Besides these, there are around the anal orifice about

thirty spines, two long and two shorter setfe, and about

eighty round spinnerets arranged in two elongate masses.

The derm bears the customary spinnerets, hairs, and conical

spines. The invaginations of the derm are few and small as

compared with those of A. singularis.

Hob. Ypirauga, State of Sao Paulo.

Singly on twigs of a plant of the order Myrtaceas,

Apiococcus globosus, Hempel.

Test of the adult female spherical, hard, and tough, with

the inside and outside smooth, and with a small circular

orifice in one side. Colour white, with a creamy tinge. The
tests of the immature insects are oval. Size of largest test

2"75 millim. in diameter. The material of which the test is

made is of a horny nature, and does not dissolve in a solution

ofKOH.
Adult female globese, filling the entire test ; liglit yellow

in colour; abdomen with several transverse wrinkles. Derm
soft, with a large number of small round spinnerets massed

on the cephalic area. Antennae small, of two segments, with

a terminal brush of stiff hairs. Legs wanting. Rostrum

large, rectangular, situated between the two ])airs of spiracles.

l^Ientum dimerous. Rostral looj) long, folded upon itself.

Spiracles large, disk-shaped ; the outer disk tliickly set

with round spinnerets, the inner end surrounded by a large

number of fine radiating trachese. Anal ring hairless. Anal

orifice surrounded by about sixteen sharp spines and

numerous spinnerets. The derm bears large numbers of

spinnerets, some hairs, and the characteristic conical spines.

The invaginations of the derm are small, but numerous.

IJab. feao Paulo. On the bark of a shrub of the order

MyrtaceaB.

Genus Tectococcus, Hempel.

Female gall-forming ; body ovate. Legs present. An-
tennae of six joints. Anal ring hairless.

Type Tectococcus ovatusj Hempel.
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Tectococcus ovatus, Hempol.

Female forming circular galls convex on both sides, like a

lens. Tlic gall is formed on both sides of the leaf, with an

aperture on the underside. The sides of the gall are usually

slightly elevated around the aj)erture, which is filled with a

mass of loose white secretion. The inside of the gall is

spherical and smooth, and is dusted with a white powder.

Galls about 8 millim. in diameter and 5 millim. thick.

Adult female ovate, inflated, the caudal end acuminate;
brown, dusted with a white jjowder. Derm soft. Dorsum
transversely wrinkled. Length 2*10 millim., width 1*50

millim. Antennas close together, short, thick, of six joints,

i'oint 1 being the longest. Length of antennas "217 millim.

:.ength of the joints : (1) 49, (2) 30, (3) 30, (4) 36, (5) 30,

(6)36. Approximate formula : 1(4 0) (2 3 5). All the joints,

excej)t joint 3, bear hairs. Legs ovdinary. Length of the

joints of first pair of legs : femur with trochanter 151, tibia

98, tarsus with claw 84. Digitules of tarsus and claw not

very long, stout, with expanded ends. The trochanter bears

one very long hair and one shorter one. Rostrum large,

situated near the antennae. Mentum apparently monomerous.
Anal ring hairless. Anal orifice guarded by four sharp

spines. Anal tubercles not present. The abdomen ends

in two short setae. The derm bears many small round

spinnerets and rather long hairs.

Eggs small, elliptical; light yellow in colour.

IJab. Srio Paulo and Ypirauga, State of Sao Paulo.

The galls are produced on the leaves of a shrub of the

order Myrtacege.

Subfamily Asterolecaniinje.

Genus Lecaniodiaspis, Targ.

Lecaniodiaspis rugosuSj Hempel.

Adult female scale oval to subcircular, light brown in

colour. Dorsum transversely wrinkled and with a slight

longitudiiuil ridge, and covered with a thin grey secretion of

wax. The lateral margin is ornamented by a border com-

posed of from twenty to twenty-five bits of wax.

Length o*25 millim.; width 2"75 millim,; height '50

millim.

Adult female broadly oval in outline. Antennai cylin-

drical, variable, of eight joints. Average length '."^2 millim.

Approximate formula : 4 (2 3 5 0) 1 7 8, or 3 4 (2 5) 6 1 (7 8).
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Length of joints: (1) 31, (2) 45, (3) 45, (4) 40, (5) 45,

(t>) 45, (7) 25, (8) 22. All of the joints except joints 3 and 4

bear hairs. Rostrum large ; rostral loop long. Legs present

as short cylindrical tubercles terminating in a long claw.

Spiracles small, close together, with a few round spinnerets

about the orifice. Anal ring apparently with ten hairs.

Just behind the anal ring there is a chitinous plate with a

deep notch in the middle. The abdomen ends in two incon-

spicuous tubercles, each bearing a terminal seta and a few
short spines. Around the lateral margin there are a ^ew

short, sharp, spine-like liairs. On each side of the cephalic

region on the dorsal surface there is a group of two large

spines, one longer than the other; behind these there is

another Sj)ine, and behind the second one another, so that we
have two longitudinal rows of four s))ines each. These
spines are large, slightly curved, with the ends rounded and

slightly expanded, and are from 53 to 66 /a long. The entire

surface of the body is thickly set with small V-shaped spin-

nerets and numerous fine filamentous glands about 44 jj, long.

Male scale cream-coloured, elliptical, rounded at both ends;

transversely wrinkled, and with a longitudinal median ridge

and a slight groove around the dorsum near the lateral

margin. Length 1*50 millim, ; width '50 millim,

hah. Ypirauga, State of S. Paulo. Thickly covering the

trunk and branches of an unidentified forest-tree.

Should this insect attack cultivated trees, it would do much
harm by its great numbers.

This species has a superficial resemblance to L. celtidiSj

Ckll., but can be readily distinguished by the segments of

the antenna, the absence of functional legs, and the presence

of spinnerets and filamentous glands.

Subfamily Tacrabdiinje.

Genus Tachardia, Blanch.

Tachardia cydonice^ Hempel.

Adult female scale dark coffee-brown, smooth, shiny,

slightly elongated, with three processes or rays on each side.

Dorsum not very convex, with a slight hump in the middle,
behind which is an opening with the lac slightly raised

around it. Lac not brittle.

Length 3*75 millim.; width 2-50 millim.; height 1'50

millim.

Adult female boiled in a solution of KOH colours the

liquid a deep red. The insect is slightly longer than wide
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and has three slight lobes on each side. Tiie antennae are

short and thick, about "093 niillim. long, and apparently

composed of lour segments. Tlie last joint has several short

terminal hairs. The mentuni and rostrum are well developed

and close to the antennai. llostral loop short. The two lac-

glands arc large and have theo))ening guarded by six or more
short sharp spines. Near the lac-glands there are two large

spiracles that have forty to fifty round spinnerets about the

external orifice. Near the rostrum there is another pair of

smaller spiracles. The legs are sometimes present as small

sharp tubercles. 'Ihe dorsal horn is strong and straight,

blunt, '110 millim. long. Anal ring with ten long hairs.

Around the anal ring, and enclosing it, tiiere is a chitinous

horn or collar, which bears twelve short plates; these plates

may vary in number. Tiie sides are nearly parallel and the

ends finely serrated. 'J'he collar bears many minute tubercles

and several short hairs at the base. On the dorsum, between
the collar and the dorsal horn, there are four tubercles, each

one bearing fifty to sixty large round spinnerets. On the

ventral surface, near the antenna and spiracles, there are four

"groups of about fifteen small elongate glands each. The
derm bears a few spinnerets and small hairs. Length 2

millim. ; width l"oO millim.

Larva (just hatched).—Small, elongate, dark purple,

almost black. Anteimaj of six joints; joint 6 the longest,

joint 3 the next longest, joint 5 bears two very long hairs,

llostral loop long. Legs slender, long; tarsus and claw each
with a pair of digitules. The body ends in two very long
setit, at the base ot which are several short spines. Between
these is the chitinous ring, bearing six or eight processes.

^Vithin this ring is the anal ring, which bears six hairs.

There is a notch on each side on the prothorax, in which are
situated the large spiracles. The openings of these spiracles

are furnished with about ten round spinnerets. On each side

of the dorsum there are three or four longitudinal rows of

small tubercles, each one ending in a hair. On tiie ventral

surface there are two longitudinal median rows of short hairs.

Length •l-lO millim.

JJab. S. Paulo. On cultivated quince, Cydonia sp.

The insects are usually found singly on the underside of
the branches. Sometimes the lac of two or three individuals

will fuse.

Tachardia rubra, llempel.

Female scale, when occurring singly, nearly circular, with
a slight tendency to torm five or six lobes. The lac from
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different individuals usually fuses, but does not form large

masses. The outside is dull and smooth, with many filaments

of white secretion scattered over it. The lac is a red-orange

colour and brittle only in very old specimens.

Size of largest individuals :—Length 5 miilim. ; width

4*25 miilim. ; height 2'5 miilim.

Adult I'emale denuded of wax, subcircular, convex, with a

tendency to form six lobes. Boiled in a solution of KOH it

colours the liquid a deep red. The lac- glands are large, club-

shaped, and do not liave the spines at the external opening as

in T. cydonice. The antennai are apparently of four segments

;

they are "084 miilim. long, club-shaped, and the terminal

joint bears two short hairs, liostrum and raentum small.

Rostral loop short. Legs wanting. Anal ring with ten

large blunt hairs, which protrude but little beyond the chiti-

nous ring. The chitinous plates on the caudal ring are ten in

number, with nearly parallel sides, and the ends coarsely

serrated. The dorsal horn is '089 miilim. long, blunt, and

slightly curved at the base. The large spiracles are close to

the lac-glands and have many spinnerets around the external

orifice. The small spiracles are situated near the rostrum

and have twelve to fifteen spinnerets about the external

orifice. The four tul>ercles between the caudal ring and dorsal

horn are well developed and bear many round spinnerets.

The surface of the body bears many small tubercles, each

ending in a hair. The four groups of elongate glands found

on the ventral surface of T. cydonice were not seen in this

species.

Length 3 miilim. ; width 3 miilim. ; height 2 miilim.

Larva as in T. cydonice. Length "500 miilim. The ros-

trum is very large and the rostral filaments are longer than in

the preceding species.

Uab. Cachoeira and Santa Barbara, State of S. Paulo.

Clustered in great numbers on the branches of a species of

Croton and on other plants.

Tachardia parva, Hempel.

The younger females have a test of brown lac, elongate,

with a tubercle in the middle of the dorsum and three

ijrocesses on the lateral margin on each side. In the older

specimens the test is globular and of an orange-brown colour.

Specimens varying from 2-2" 75 miilim. long and 1-25-2

miilim. high.

The female, denuded of wax, has three conspicuous lobes

on each side. Length about 1*25 miilim. ; width '75 miilim.
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Boiled in a solution of KOlI it colours tlie liquid deep pink.

The antennae aro short and nearly of equal thickness through-

out. The lac-glands arc large and very near the large

spiracles. Around the opening of the large spiraehis and
between tliesc and tiie other s|)iraeles are many spinnerets.

Rostrum and mentum large
; rostral loop short. The legs

are represented by inconspicuous short, sharp tubercles. On
the ventral surface in front of the antennaj there are two
groups of about sixteen elongate glands each, and behind the

antenna? there are two more groups of from eight to ten

fjlands each. The dorsal horn is '146 millim. long, sliarp,

with two small tubercles at the base. The anal ring bears

ten long sharp hairs, which protrude almost their entire length

beyond the chitinous collar or caudal ring, and flare outwards.

The caudal ring is large and bears many minute tubercles

and a few hairs at the base. This ring terminates in ten short

chitinous plates, whieh have nearly parallel sides and the ends

deeply and irregularly incised. The four tubercles on the

dorsal surface between the caudal ring and dorsal horn are

small, but bear from forty to tifty round spinnerets each.

The entire surface of the body is covered with small tubercles,

each one terminating in a hair. Tiie ventral surface has

the appearance of bearing many transverse rows of minute
hairs.

Hab. Cachoeira and Ypirauga, State of S. Paulo. On
twigs of a bush of the order Myrtaceai.

Many of the insects are covered with a black fungus. The
individuals are usually distinct, the lac seldom fusing.

Tachardia rosoij Herapel.

Female test elongate, deep orange-red in colour, with a
hump on the dorsum and three processes on each side radiating

from the lateral margin, giving it a star-shaped appearance.

There are usually two fine filaments of white secretion in

front of the dorsal hump, ])robably arising from the large

spiracles. Many of the individuals are distinct, with soft

plastic lac, but in the older specimens the lac is hard and
brittle and usually fused into larger masses.

Average size :—Length 4 millim. ; width ."5 millim. ; height
1*75 millim.

The adult female, denuded of wax, has tiirec small tubercles

on each side, lioiled in a solution of K(JiI it colours tiie

liquid a deep red claret-colour. Anteimaj small, club-shaped,
with two or three short hairs on the last joint. The joints

are confused and indistinct, but appear to be four. Lcn^-th
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•089 millini. Rostrum and nientum ordinary. Rostral loop

short. Legs wanting. The external openings of the large

j)air of spiracles are surrounded by about sixty round spin-

nerets. The small s])iracles are close together and have five

or six spinnerets at the external opening. The four dorsal

tubercles between the caudal ring and dorsal horn are small,

each one bearing about forty spinnerets. Dorsal horn

straight and sharj), "151 millim. long. Anal ring with ten

large hairs, which do not protrude far beyond the caudal

ring. The chitinous caudal ring ends in ten plates and bears

many minute tubercles and several small spines at the base.

The chitinous plates are short, narrow at the base, with the

ends expanded and serrated. On the ventral surface, near

the antenna? and spiracles, are four groups of about sixteen

elongate glands each. Scattered over the body are six or

more areas in which the derm is partly chitinized and bears

minute hairs and glands.

Larvce elliptical, as in T. cydonice. Length "450 millira.

Hab. Siio Paulo. Clustered on the branches of cultivated

roses in various parts of the city.

To.chardia ingce^ Hempel.

Adult female scale subglobular, dorsum slightly flattened,

with an aperture in the centre. The lac is dull, shiny when
the surface becomes rubbed, semitransparent, thick, brittle,

light green with brown stripes. Some fine white filaments

usually protiude from the dorsal orifice. The lac of many
individuals usually unites to form a confused mass.

Diameter 5'25 millim.; height 3-75 millim.

Denuded of lac the insect is three-lobed. Lac-tubes and

horn all of equal length and standing erect on the dorsum.

Length 3"50 millim.; width 3 millim. ; height 2'50 millim.

Boiled in a solution of KOH it colours the liquid very deep

purple.

Antenna?, small tubercles about 'llO millim. long, appa-

rently consisting of six joints. Legs represented by very

small conical tubercles, ending in a claw. Length of the

first pair 18 //.. Antennae very close together. Rostrum

large, placed just behind the antenna. Rostral loop short. .

First pair of legs inserted very close to the rostrum. The
large stigmata have each about 140 to 150 spinnerets around

the external orifice, while the small ones have each 10 to 12

spinnerets around the external orifice. Dorsal horn straight

and blunt, about '173 millim. long. Lac-glands large, with

an oblong orifice lined with numerous glands. Anal ring
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with ten loiip; divcrgiii;;- hairs. The phitcs of the chitlnous

rin^ are ciee|)ly incised. The posterior dorsal tubercles each
with 4") to 70 round spinnerets. The derm also bears many
8n)all glands and spinnerets.

Huh. On branches of Inga sji., growing along the banks of
the River Mogj-guassii, near tlie town of Mogy-guassu, State

of S. Paulo.

This insect has a peculiar appearance and resembles a berry
or seed so closely as to be deceiving.

[To be continued.]

XVII.

—

Contributionsfrom theNew Mexico Bioloyicul Station.

—X. Obserrations on Bees collected at Las Veyas, New
Mexico, and in the adjacent Mountains. II. By T. D. A.
CoCKEKELL =<\

Colletes americana, Cresson.

Las Vegas, Aug. II, at flowers of Solidago canadensis, 1 ?

{IV. Porter).

Colletes biyelovia.', Ckll.

Beulah {IV. Farter).

Colletes gilensis, Ckll.

Las Vegas, July 21, at flowers of Petalostemon oligophyllus,

4 ? {CM) ; Aug. 1,3 ? {Porter ^- CLll.) ; Gallinas River

at La Cueva, Aug. (i, 2 ? {Porter &; Ckll.). Tiic joints of

the palpi measure as follows in /x :—.Maxillarv i)alpi, (1) 200,

(2) 110, (:3) 110, (1) 130, (5) 110, (0) IJO; labial palpi,

(1) 170, (2) 150, (3) 110, (i) IGO.

Petalostemon oliyophyllus is the plant heretofore reported

from Las ^'egas as P. candidus ; I am indebted to ^liss A.

^I. Vail for the correct ideutifleatiou.

Prosapis basalis. Smith.

Beulah, July 28, 1 J {Ckll.). New to New Mexico.
This and other species of Prosapis were taken ou moist
ground by a stream.

Prosapis mesill(B, Ckll.

Las Vegas, June 19, at flowers of alfalfa, ? {Ckll.)
;

Aug. 4, cJ {fV. Porter).

* The tirst part of this paper appeared in Aim. >.S: Mair. Xat. Hi-it

May liKX), p. 401.
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Prosapis rudbeckice, subsp. ruidosensis, Ckll.

Beulali, July 28, Aug. 18 {Ckll.).

Prosapis tridens, Ckll.

Beulab, July 28, 2 ^ , with face-marks light yellow [Ckll.).

Xcw to New Mexico.

Prosapis varifrons, Cress.

Bculah, July 28, 5 ^ [Ckll.) ; Dailey Cafiou, Aug. 10
{T. D. A. ^ W. P. Ckll.). New to New Mexico.

Halictus amicus, Ckll.j var. a.

? . Face narrower than type
;

possibly a distinct species.

Las Vegas, at flowers of Gaura cucciiiea, Juue 18 {Ckll. ^
Porter). The Gaura is properly a moth-flower, but is more
or less visited by bees when it first opens.

Halictus anomalus, Rob.

Las Vegas, at flowers of Convolvulus arvensis, June 17, ?

{Ckll.) ; July 4, ? {Ckll.) ; July 29, at flowers of Verbesina

encelioides, ? {Ckll.) ; Aug. 14, at flowers of Grindelia

squurrosu, $ {Martin D. CklL). New to New Mexico.

Iloljertson says tlie abdomen of anomalus is impunctate, but

the punctures can be seen with a compound microscope.

This species has only two submargiual cells, and as it has

the size and form of H. perdifficilis, I wondered whether the

Las Vegas specimens might not merely be aberrant examples

of that insect. A close examination, however, revealed the

following important differences :

—

1st abdominal
segment.

2nd abdominal
sejrment.

Median line of

mesothorax.
Mesotborax.
Metathorax.

H. an(mi(tlu.s from Las
Vegas (2).

With sparse minute punc-
tures ; not tessellate.

Stronger punctures ; not

tessellate ; anterior and
posterior balves punc-

tiued alike.

Not gTooved ; a mere line.

Bluish green.

Same colour

thorax.

us rest of

H. perdifficilis, type from
Santa Fe

( $).

Distinctly and strongly

tessellate; sparsely punc-
tured.

Distinctly transversely

lineolate ; rather closely

punctured on anterior

half, practically impunc-
tate on posterior.

Strongly gi'ooved.

Brassy green.

Dark blue, contrasting.

H. anomalus differs from H, semicaruleus in not having
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the Ijluisli lustre on the abdomen, in the shorter nietatlioraeic

enclosure, &c. //. seinicwrulens, however, has the first two
abdoniiiuil sej^ments nearly as in anomalus, not as in

perdijficilis.

Halictns armatlccps, Cresson.

Las Vegas, June 17, at flowers of Convolvulus arvensis, ?

{Ckll.) ; July 29, at flowers of Verbesina encelioides, ? {Ckll.);

Beulah, May 30, at flowers of SallVy $ [IV. Porter). This

is the insect heretofore reported from New Mexico as

//. Ih/atua, l)ut Mr. Ashmead believes it is not the true liyaivs

of Say, and I must agree with him, after comjjarin^ Say's

description.

Halictus tardus, Cresson.

Beulah, ^[ay 30, at flowers of Salix, ? (/('. Porter).

Halictus coriuceus, Smith.

Beulah, May 30, at flowers of Salix, ? [W. Porter).

Halictus Lerouxii, Lep.

Las Vegas Hot Springs, at flowers of Salix, ? [IF. Porter)-

New to New Mexico.

Halictus mesillensis (Ckll.), var. a.

? . Head and thorax olive-green. Las Vegas, Aug. 5, at

flowers of Aplopappus spinuhsus, ? {Ckll.). This difl'ers

from H. nymphalis (received from Mr. Robertson) by the

distinctly punctured first abdominal segment, the rather

smaller size, and the darker, less brightly coloured tcgulse.

The original inesilleiisis, described as a variety of nymphalis,

has also the punctured first abdominal segment.

Halictus priiinosus, Rob.

Las Vegas, July 5, at flowers of Verhtsina encelioides, $
[S. L. Mize) ; Julv 11, at flowers of Cleome serrulata, ?
[ckll.) • July 31, at flowers of Griiulelia, 2 {Ckll.).

Halictus ruidosensis, Ckll.

Beulah, July 2G, five females {IV. Porter).

Halictus sisymbrii, Ckll.

Las Vegas, June 17, at flowers of Convolvulus arvensis, $
{Ckll.) ; July 31, at flowci-s of Cleome seirulata, $ [I'kll.)

;

July 2, at flowers of Sidalcea neomexicana, ? {M. Holzman).
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Ayapostemon texanus, Cresson.

The following records all relate to females :—Romeroville,

Aug. G {Porter i^ Ckll.) ; Gallinas River at La Cueva, Aug. G
{Porter i^- Ckll.) ; Las Vegas^ at Howers of Gaura coccinea

{Ckll.); at Howers of Asclepias verticillata {M. IVinters)
;

June \7 , at flowers of Coiivolvulus urvens'is {Ckll.) ; July 2,

at S'ulalcea neomexicana {M. Holzniun) ; July 5, at Cleome
serrulata {N. Stern) ; at gardeu pgeouy {IV. Porter) ; July 8,

at Lycium vulyare {W. Porter^ ; July 9^ at Lepachys colum-

naris {M. Holzman) ; July 11, at Cacurbita foetidissima

{N. Stern) ; July 12^ at marigold {A. Garlick). .

Panurginus Boylei (Ckll.).

Las Vegas, July 26 and 29, at Verbesina encelioides, ^
{Ckll.) ; July 31, at Grindelia. ^ {Ckll.) ; Aug. 3, at Heli-

anthus annuus, 2 S > oue parasitized by a ? Stylops {JV.

Porter).

Var. a. ^ . With a yellow line on scape in front. Las
Vegas, Aug. 2 {W. Porter).

Panurginus pauper, var. flavotinctus, Ckll.

Las Vegas, Aug. 2,2 S {^V. Porter).

Calliopsis coloradensis, Cresson.

Las Vegas, Aug. 2, $ (
W. Porter) ; Aug. 5, at Helianthus

annuus. The eyes in life are pale sage-green.

Calliopsis lepidus, Cresson, var. a.

$ . Near C. rhodopliilus, but face-marks white. ($ differs

from rhodophilus by the wholly black scape. The $ agrees

with Cressou^s description of C. lepidus, except that the hair

on the basal joint of tarsi beneath is barely fulvous ; the

dog-ear marks on the face are present, whereas in rhodophilus

they are wanting. I sent a drawing of the Las Vegas lepidus

to Mr. I'ox, ^\ho kindly compared it with Cresson^s type,

and reported :
" The face-marks of Calliopsis lepidus agree

almost exactly with your drawing. Tlie only dilference is

that the lateral marks are slightly narrower than in the

drawing.'^

Las Vegas, July 24, at flowers of Convolvulus incanus, $

{W. Porter) ; Aug. 13, flying over the ground close to some
Sphceralcea cuspidata, 2 J, 1 $ {Ckll.); July 11, 1900,

many temales at flowers of Melilotus officinalis {IV. P. Ckll.).

New to New Mexico.
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Perdita zebrata, Cresson,

Gallinas River at L;i Cuova, Aug, {IK Porter).

V'ar. a. (T . Small, only 5 mm. long; first abdominal
segment entirely blaek above. Two at Howers of Cleome

serrulata, Las Vegas, July 19 (Porter ,^ Ckll.).

Sjjifiol'u'l/d sclluhi (Cresson).

Las Vegas, July 2.'5, at Cleome serrulata, 1 $ {IV. Porter).

Mr. Aslimead {in lilt.) states that tlie following species, all

described as Calliopsis, belong to his new genus SpinuUella :
—

5. scitula (Cress.), S. anstralior (Ckll.), S. zebrata (Cress.),

S. Diarulata (Smith), and S. Edtmrdsii (Cress.). To these

should ap[)arently be added the following, also described as

Callio/jsis:—S. cincta (Cress.), S interriipta (Prov.), S. quudri-

lineata (Prov.), S. me.llloti (Ckll.), S. scutellaris (Fowler),

S. visaliensis (Fowler), S. antlddius (Fowler).

Melecta miranda, Fox.

Las Vegas, at flowers of Zinnia grandiflora, July 27 {W.
Porter).

Var. a. Smaller, about 9 mm. long. Las Vegas, July 9,

on Sphceralcea cuspidata, but not on Howers {Ckll.) ; July 19,

at flowers of Cleome serrulata [Ckll.).

Asltmeadiella bucconis (Say).

Las Vegas, July 24; {W. Porter) ; July 29 and Aug. 5, at

flowers of Verbesina enceliuides, ? {Ckll.).

Ashmeadiella cactorum, Ckll.

(J. Length 5 mm. Las Vegas, Aug. 4, two at flowers of

Convolvulus arveusis ( M . Porter).

Melissodes ayilis, Cresson.

Las Vegas, July 5 {N. Stern) ; July 25, at flowers of

Heliunthus annuus, 1 (^ {JV. Porter); July 31, at Verbesina

enceliuides, 1 <^ {Ckll.); Sapollo Canon, Aug. 31 {fF. Porter);

San Ignacio, Aug. 31 (IF. Porter).

Var. a. ^ . No yellow spot on mandibles. Las Vegas,

July 17, at Cleome serrulata (A. Garlick) ; July 26, at

Verbesina encelioides {Ckll.).

Melissodes agilis, var. aurigenia (Cresson).

The males vary in length from 9 to 10^ mm. Romero-

Ann.d: Mag. y.llist. Ser. 7. Vol. vii. y
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ville, Aug. 6 {Porter fij- Chll.) ; Las Vegas, July 19, at Helu
anthus, c? [L. Reed) ; July 22, at alfalfa and Helianthus

anmnis ( ir. Porter) ; July 20, at Aplopappus spinulosus, ^
[W.Porter); July 26, at Verbesina encelioides, ? (Ckll.)

;

Aug. 3, at Helianthus annuus, S ? (^^« Porter).

Melissodes gilensis, Ckll.

Las Vegas, July 20 and 22, at Cleome serrulata, ? [W.

Porter); July 24, at Sidalcea neomexicana, ? (^. Porter).

Melissodes grindelice, Ckll.

Las Vegas Hot Springs, Aug. 10, at flowers of Senf^cio

Donglasii and Helianthus annuus, 6 S i^^- Porter); Las
Vegas, July 19, at Verbena Macdougali, ? (IT. Porter);

July 22, at Cleume serrulata, ? [W. Porter); July 22, at

Lepachys columnaris and L.tagetes, $ (TF. Por/er) ; Aug. 5,

at Verbesina encelioides, S [Ckll.),

Melissodes pallidicincta, Ckll.

The following records all relate to females:—Las Vegas,

June 22 and 23, also 29, at Malvastrvm dissectum (Ckll.)
;

July 1, 2, and 5, at Sidalcea neomexicana {M. Holzman)
;

July 3, at Trifulium repens {N. Stern); July 4 and 11, at

Cleome serrulata {N. Stern, Ckll.) ; July 6, at Verbena

Macdougali {Ckll., M. Winte7's) ; July 6, at Spharalcea lobata

(
W. Porter) ; July 10 and 24, at Asclepias verticilluta

[N. Stern, 11
'. Porter) ; July 24, at an umbellifer

(
W. Porter)

;

Aug. 1, at Lycium vulgare
(
W. Porter) ; Romeroville, Aug. 6

[Porter i^ Ckll.).

Melissodes iristis, Ckll.

Las Vegas, July 20, at Cleome serrulata, 1 S • This is very

probably the male of M. pallidicincta ; but if so, it is curious

that only one was caught, while the females abounded.

Melisiodes ruidosensis, Ckll,

Beulah, July, 1 J (TF. Porter) ; Las Vegas, Aug. 2, 1 cJ

{Porter ^ Ckll.)

.

Xenoglossa pruinosa (Say).

Las Vegas, July 13 and 15, at flowers of Cucnrbita foetidis-

sima (M^]] inters, M. Holzman, W. H. Eis/iel) ; July 21,

males asleep in flowers of Cucurbita fcetidissima, at 7.45 p.m.

(Ckll.) ; July 22, at flowers of Asclepias speciusa, 1 ?

{W. Porter).
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Anthophora maculifrons, Cresson.

The male abdomen ends in four spines. Las Vegas, July

18, at Sjj/ucraicca la/jata, 1 ? (|r. Porter)', July 19, at

Lycium vulr/are, cJ (IT. Porter) ; Aug. 9 to 12, at Grindella

squarrosu, 5 cJ (6'. L. Mi^e ^* U'. Porter) ; Aug. 9, at Verbena

Macdougali, 4 (J, 2 ? (IF. Porter).

Anthophora [Ameyilla) cardui, Ckll.

Las Vegas, July 11, at Cleome serrulata, (^ {Ckll.) ; Aug.
11, at Petalostetnon oliyophylliis, (^ [IT. Porter) ; Las Vcga3
Hot Springs, Aug. 10, at Verbena Macdouyali, ^ [JV. Porter).

Anthophora (Ameyilla) cleomis, Ckll.

The (J abdomen ends in two blunt spines. Las Vegas,
July 6, at Sphceralcea lobuta, ^ {IV. Porter) ; July 9, at

Sidalcea neoimxicana, (^ {M. Huhman) ; July 19, at Lycium
vutyare, 1 ? , 3 c? {W.Porter); July 2(), at Verbena Mac-
douyali, (^ { W. Porter) ; July 23, at Salvia lanceolata, ^
(IV. Porter) ; Aug. 1, tit Cleome serrulata, ? {W. Porter);

Rociada, Aug. 20, ? ( IT. Porter).

Anthophora {Ameyilla) montana, Cresson.

Las Vegas, July 8, at Lycium vulyare, ? (
W. Porter)

;

July 10, at Cleome serrulata, ? (M. Winters) ; July 14 aud
19, at Cleome serrulata, ? (A. Garlick).

Anthophora (Ameyilla) urbana, var. alamosana (Ckll.).

In the male the thoracic hair has no black intermixed, and
the clypeus and lateral face-marks are white. Las Vegas,

June 19, at alfalfa, ^ (Ckll.) ; July 8, at Lycium vulyare, ?

(W. Porter).

Clisodon terminalis (Cresson).

Beulah, July
(
W. Porter) ; Aug. 18, at flowers of Pole-

monium ( IT. Porter); Harvey's Ranch, Aug. 22 ( W. Porter);

Sapello Canon, Aug. 31 ( IT. Porter). A species of the

Canadian zoue.

Apis mellifera, var. liyuslica, Spinola.

Las Vegas, July, at Cleome serrulata, alfalfa, &c.

Numerous critical species, some of them evidently un-

described, are left over for subsequent treatment.

East Las Vejrasi, New Mexico, U.S.A.,

Nov. 2, 1900.
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BIBLIOGRAPHICAL NOTICES.

Recent Foramiuiftra. A Descnptive Catalogue of Specimens dredjed

bi/ ilie U.S. Fish Coinmissioa Steamer 'Albatross.' By James M,
Flint, M.D., U.S.X., &c., Smithsooiim Iii&titution, U.S. National

Museum. Trora the Report of the U.S. National Museum for

1897, pp. 249-349, with 80 plates. Svo. Washington: Govern-

ment rrintiiig Office, 1899.

The author, who is the " Honorary Curator, Division of Medicine,

U.S. National Museum," proves himself to be a genuine naturalist

by his able treatment of these Foraminifera, their specific identifi-

cation and tlie relative value of their varieties. For some years he

has been collecting from the bottom material brouglit up by the

' Albatross ' at about '22o stations, chiefly in the North Atlantic,

with others from the Gulf of Mexico and Caribbean Sea, and a few

from the Pacific.

The abundance and excellence of the illustrMtion^, which are

wonderfully arranged with artistic neatness and scientific exactness,

present an important feature in opening the volume. " A uniform

enlargement of about 15 diameters has been maintained in the

figures .... useful to mark distinctly the relative size of the

objects."

In the Museum the specimens are described as being mounted

with an arrangement admirably suited for the convenience of

microscopists and others. It is thus described at pages 2ol and
252:—

" The exhibition series has been mounted expressly for public

display. The individuals of each species are attached in various

attitudes to the bottom of the shallow cavity of a concave blackened

disk of brass. For security each disk is provided with a removable

fenestrated brass cap having a top of thin glass. These disks are

arranged in concentric rows upon a large circular metal plate,

which occupies the place of the stage of an ordinary microscope.

The circular plate is given both a rotary and a too-and-fro move-

ment by means of a friction-roller and a rack-and-pinion, so that all

Ihe mounts may be successively brought under the microscope. The
specimens thus arranged are enclosed in a box having a glass top,

through which the objective of a microscope projects." Each of the

illustrative plates contains from one to seven of these mounts very

carefully photographed.

The concise and yet satisfactory definitions of families, sub-

families, genera, and 231 species (pages 258-264) are ably designed

to assist the student in learning the history of these beautiful and

truly interesting protozoans.

The structure and development of these Microzoa are briefly

described (pages 252-256), and at page 257 details are given of the

methods of sorting and arranging the specimens and more especially

of making and mounting sections of such as are required.



Bibliographical Noticfis. 138

Tho author truly says that " the literature of the subject is very

large," and adds that *' with Carpenters ' Introduction to the Study

of Foraniiiiifera,' Urady's ' Report on the Foraminifera collected by

H.M.S. Challenijer,' and Sherborn's ' Index to the Genera and

Species of Foraini'iifera '

|

published by the Smithsonian Institution,

18'Jo-!>(J ;, the student will be able to" begin work in an intelligent

manner and to tind references to all that has been published on this

subject up to the most recent date." T. 11. Jones.

A Tnatiseon Zoology. Edited by E. Kw Lankester, M.A., F.R.S.

Part II, Porifera ami CceUntera. Ix)Mdon: A. & C. Black, 19 JO.

The present volume (the second in order of the complete series),

dealing with the Porifera and Ccclontera, is in all respects equal to

that reviewed in these pages a short time since.

The Editor contributes an Introduction on the ccelomic system,

wherein he contrasts the dis^illCtion3 between tlie Proto- and
Metuzoa. This is a most import int and valuable contribution.

How much depends on a right understanding of the coeloin will be

readily appreciated after a perusal of these pages. " Coelom," says

Prof. Laiikester, " is not a term to be used for any and every body-

cavity other than the gut (as some eminent writers seem to

suppose), but definitely designates a morphological element of high

importance."

For the terms Enterocoela and Coeloraata, Prof. Lankester proposes

to substitute Ccelentera and Ccelomoccela. Possible objections to

this proposition are anticipated and answered, and probably most
will be induced to adopt his suggestion.

The remarkable displacement of the ca'lom by an irregularly dis-

tended system of blood-spaces, "a ha?mocoel"( which. Prof, Lankester

has elsewhere shown, takes place in the Arthropoda and MoUusca),

is lucidly described in this Introduction. For the swelling of the

peripheral portions of the ha?mal system Prof. Lankester suggests

the term " plilu?bede.sis." The lucuuar blood-holding spaces resulting

from it form the " ha'mocoel."

This introductory chapter is compressed into some 37 pp. and
may well be described as a kind of literary pemmican. It is the

most lucid and succinct account that has yet appeared.

Prof. ^linchin deals with the Sponges; and this part may well be

described, without exaggeration, as a masterly contribution, without

an equal in any language. It will be invaluable as well to the

fctudent of other groups as to the specialist in the Porifera alone.

With regard to the derivation of the Sponges, Prof. Minchiu has

definitely pronounced in favour of a Choanoflagellate ancestry.

Dr. Fowler deals with the Hydrozoa. These he breaks up into

two groups, Hydromedusaj and Scyphomedusa-. The last he regards

as more nearly allied to the Anthozoa, and suggests the desiraliility

of uniting these two under the class name Scyphozoa. The fresh-

water Medusa* and the GraptolithidEC are treated of as appendices
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to the Hydromedusae. A satisfactory classification of the Antho-
and Loptomcdussc is not, it is insisted, at present possible.

The section on the Anthozoa has been written by Mr. G. C.

Bourne ; and certainly no one else is better qualified for this task.

His account of the Otenophora is interestinj;. The supposed

Planari'in aflinities of Ctenoplana and Coeloplana Mr. Baurne views

with disfavour. Again, ilr. Bourne joins issue with Dr. Willey

conrerning the claim of the Ctenoplana and Ccieloplana to be regarded

as primitive forms. We have no evidence, Mr. Bourne contends, to

show whether they are primitive or derived forms.

The illustrations are numerous and well executed. A large number
are original. Some of these are drawn by the authors themselves.

Those by Prof. Minchin and Mr. Bourne are especially good.

Many of those illustrating the external forms of sponges are by
Mr. P. J. Bazand, and are really excellent.

PROCEEDINGS OF LEARNED SOCIETIES.

GEOLOGICAL SOCIETY.

Febniarj- 21st, 1900.—J. J. H. Teall, Esq., M.A., F.R.S.,

President, in the Chair.

The following communication was read :

—

* Further Evidence of the Skeleton of Eurycarpus OwenV
By Prof. H. G. Seeley, F.R.S., F.L.S., V.P.G.S.

The original specimen from which this species was named was

obtained from the Sneewberg (South Africa) in 1876, and after being

doubtiully referred to Dicynodon was described and figured in 1889.

It was presented to the British Museum by Mr. Thomas Bain, through

Sir Henry Barkly. The skull was found with the complete spe-

cimen, and a short memorandum of its characters, with a sketch of

the skeleton, including the skull, was made by Mr. T. Bain and has

been preserved in the British Museum. Half of the counterpart of

the slab was presented to the Author by the Rev. C. Murray, and

bv means of it complete casts of part of the skeleton have been

obtained.

From Mr. Bain's sketch the Author is able to give some account

of the skull, including its dimensions. From the material men-

tioned above, he gives new facts with regard to the vertebral

column, the ribs, the shoulder-girdle, the fore-limb, the hind-limb,

and the armour, which was present upon the limbs and the fore

part of the body.

The locality from which the animal was obtained had already



Geological Society. 1B5

yielded to Mr. A. G. Biin L>/ros(iHrui pirlialis, Tiyri^uchui simus,

Cynomchus SKp/nxln'f, Scahipusaurus constrictu^, and Dlrynolon leo-

niceps. It would thereforu appear to be one of the chief localities for

the Lyeosaiiriaii type^* of Thoriojontja and to be on the horizou of

the Dii/no loii-hcdi. The recovery of the raissin;? half of the Murray

slab, with the evidence of the skull and pelvis which it would give,

is to be desired in completion of our knowledge of this fossil animal.

March 21st, 190U.—H. W. Monckton, Esq., F.L.S.,

Vice-President, in the Chair.

The following coraraunication was read :

—

* On a Bird from the Stonesfield Slate.' By Prof. H. G. Seeley,

F.K.S., F.L.S., V.P.G.S.

Daring his're;id?nc;e at Oxford the late Earl of Enniskillen mad©
a collection of Oriiitliosaurian bones from Stoncsfiild, which was

acquired by the British Museum in 1866. Among these is one

identified by the Author in 18*J!) as the right liuraerus of a bird

about as large as a flamingo. The bone is complete, except for

fracture through the proximil articulation, and the specimen is, on

the whole, well preserved. The chief characters available for com-

parison are the form of the shaft, the character of the proxim il end,

e.^pecially the ulnar tuberosity and the radial crest, and the form of

the distal end. The character which first showed the fossil to be a

bird was the ulnar tuberosity
;
probably the flamingo approaches as

closely as any living genus to the Stonesfiold fossil in this feature.

The radial crest shows affinities with those of the flamingo and the

eider-duck. The impression left by the humero-cabital muscle oa

the external surface above the ondyles is almost ide:itical with

that seen in the flamingo. 'The varied affinities of this largo

Carinate bird appear to lie midway between the ducks and geese oa

the one side, and the herons an 1 flamingos on the other. It may
be placed in a new family ; but its characters are in all respects

such as might have occurred in an existing bird. There is no

indication of affinity to the Archmopteryx, or that the bird diverged

in any way from modern types.'

April 2oth, I'JOO.—J. J. H. Teall, Esq, M.A., F.R.S.,

President, in the Chair.

The following communication was read :

—

' On a complete Skeleton of an Anomodont Reptile from the

Bunter Sandstone of lleichcn, near Basel, giving new Evidence of

the Relation of the Anomodontia to the Monotremata.' By Prof. H,

G. Seeley, F.K.S., F.L.S., V.P.G.S.

This skeleton was originally described by Wiedersheim under tho

name of Lahyrinthodon liutimeycri in 1S7S. The bones are now
differently interpreted

:
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The reputed humerus is (he intcrolavicle.

„ „ scapula is the humerus.

„ „ supra-scapula is the left coraeoid (fig. 2).

„ „ „ „ ,, right scapula (fig. 1).

„ „ right aud left clavicles are the ribs.

„ „ right and left coracoids are the pre- coraeoid and
coraeoid of the right side.

Five digits are identified in place of four in 1878. These osteo-

logical identifications are iiicousistent with reference of the type to

the Labyrinthodontia, and it is accordingly described as a new genus,

which is placed in association with Procolophon as a separate family

in the tribe Procolophcnia.

The Author discusses various views which have been expressed

with regard to the position of the Labyrinthodonts. He has already

separated tliese animals from the Amphibia and combined tliera with

the Ichthyosauria in a group of reptiles named Cordyloraorpha, and

he enumerates a series of characters which constitute so close a link

between the two types ' that it is not possible, in the absence of

evidence, to conceive of their being referred to different classes of

animals.'
' But if the order Labyrinthodontia is transferred to the Reptilia,

it is then manifest that by includins such genera as Brancliiosaurus

and ArcJifgosaio'HS, in which gill-arches are found, it introduces into

the Reptilia a character hitherto unknown, and commonly regarded as

Amphibian. ... If the osteology of an ordinal type is Reptilian, it

cannot be placed in the Amphibia, because two or three genera, or

the whole group preserve gill-arches. . . . The Labyrinthodontia may
or may not be a homogeneous subclass or order, though the circum-

stance that many writers have separated its groups on different

principles, and into a varying number of orders, is some evidence

that it includes a wide range in character. ... In no part of the

skeleton is there a close correspondence between living Amphibia,

which are probably unknown before the Tertiary period, and the

extinct Labyrinthodontia, which are only known with certainty in

the Carboniferous, Permian, and Triassic periods of time.'

'If the sub-orders of Labyrinthodontia are sub-orders of Reptilia

and not of Amphibia, the transition which Pareiasaarus exhibits

from Labyrinthodonts to Mammals ceases to be an anomaly.'

' The close resemblance of form of the bones in the several parts

of the skeleton now described with ilonotremata and Anomodontia

makes the border-line between Reptiles and Mammals more difiicult

to define.'

The fossil is identified as an Anomodont reptile, chiefly on the

basis of resemblance to Procolophon and Pareiasaurus. It is shown

not to be a mammal by the large parietal foramen, the composite

structure of the lower jaw, and the presence of the prefrontal bone.

It differs from known Anoraodonts in making a somewhat closer

approximation to Monotreme mammals than has hitherto been

evident, aud this correspondence extends to successive segments of

both the fore- and hind-limbs.
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The teoth ore in sockets placed obliquely, with conical crowns
compressed to sharp lateral niarpjins, and curved inward. The
proportions of the vertebral column are those of I'Ahhlnn, thouf^li

the transverse processes are lonj^er, as in Pai-eidsauruis. The ribs

are like those of a Mount renie, tho\i<;h the sacral ribs arc longer.

The shouldiT-j^irdle resembles that of J'i'ocolojihoii, and differs from

typical Anumodonts in the oonstitncnt bones bein<^ unanchylo.sed,

and in the j)recoracoid having a large anterior extension in advance
of the scapub.i. The sternum appears to have been unossifit'd, as in

Crucodilia. The humerus is widely exjtaiidod at both extremities

and twisted, but does not show the peculiar lateral curvature seen

in Monotremes. The ulna gives no evidence of an olecranon-

proccss; it is larger than the radius, and appears to articulate witli

the humerus. The pelvic bones are without acetabular or obturator-

perforations, are not anchyloscd together, and the ilium is not

expanded transversely. The hind-limb is no larger than the fore-

limb. The femur is more slender tlian the similar bone in Khidtui.

The fibula is prolonged proximally beyond the stout tibia, round
which it may rotate. The proximal row of the tarsus is one large

bone, formed of the blended astragalus and os calcis.

In conclusion, the Author argues that the points of structure are

so few in which Monotreme mammals make a closer ajjproximation

to the higher mammals than is seen in this fossil and other Anomo-
dontia, that the Monotreme resemblances to fossil reptiles become
increased in importance. He believes that a group Theropsida
might be made to include Monotremata and Anomodontia, the

principal differences (other than those of the skull) being that

Monotremes preserve the marsupial bones and the atlas vertebra.

Ornithor/tynchiis shows pre-frontal and post-frontal bones, and has

the malar arch formed as in Anomodonts and some other reptiles.

MISCELLANEOUS.

The Dates of Esper's ' Schmetterlinge' By C. Davies Shekboun,
F.Z.S. &c., and B. B. Woodward, F.L.S. &c.

Thk following incomplete notes (pp. 138-140) on the dates of

E. J. C. Jasper's * I)ie europiiischen Schmetterlinge in Abbildungen

'

&c., collected over several years, may be useful to students until further

information be forthcoming. We have to thank Mr. L. B. Prout for

some valuable memoranda, the references "A. V.'' ( =Allgeraeiue3

Verzeichniss derer Bucher, &c. : Leipzig, Wcidmann) coming from his

manuscripts. " G. A." signifies " (iuttingisclie gelehrte Anzeigen."

The dates in 8(|uare brackets are doubtful and are those used by
Mr. Sherborn in his ' Index Animalium.'

The dates of Esper's ' Die auslandischen (ausscreurop.) Schmet-
terlinge ' have been published by I'rof. Aurivillius in K. Vet.-Ak.

Handl. xix. (5) 1882, p. 182. VV'e think the date of the last three

parts (14-10, pp. 205-254) will bo found to bo 17'J8. The 1801
titlepage belongs to the so-caUed second edition.

Anil. cL- Mag. N. Hist. Ser. 7. Vol. vii. 10
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FOSSILS FROM THE SILURIAN OF MULDE, GOTLANE
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MAGAZINE OF XATURAL HISTORY.

[SEVENTH SERIES.]

No. 38. FEBRUARY 1901.

XVIII.— On Home Fossils of Wenlock Age from Mulde, near
Klinteherg, Gotland. By FREDERICK Chapman, A.L.S.,
F.R.M.S. ; with Notes hy Prof. T, Rupert Jones and
Dr. F. A. Bather.

[Plate HI.]

Some few years ago Mr. F. A. Bather, D.Sc, F.G.S.,
favoured me with a sample of richly fossiliferous clay collected

at Mulde brick-work."? in the island of Gotland ; and since it

yielded a large number of Ostracoda and other minute fossils,

some of them new, the following notes have been written on
them. The sample did not happen to contain any of the

larger species (Brachiopods, Trilobites, &c.) well known from
this locality.

Prof. Gustaf Lindstrom has already described a large

number of fossils from Gotland, and has published a complete
list of them (1050 spp.) so far as then known *.

The Ostracoda of Gotland have been specially dealt with

• ' A Li.«*t of the Fossil-s of the UpjVer Silurian Formation of Gotland,'
Stockholm, 188o.

Ann. tC* Mag. N. llisi. Ser. 7. Vol, vii. 11
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by L. Kolniodin *, Prof. T. Rupert Jones t, and J. Kiesow |,

whilst A. Krause has described many forms from a similar

fauna in the Silurian Drift of N. Germany §.

Nevertheless the material we possess appears to come from

an unworked locality, and the Ostracoda and some other

groups of fossils afTord many special points of interest.

The clay obtained from INIulde is on the horizon of bed c of

Lindstiom ||, and the fauna agrees with that author's area

no. 3, "das centrale Gebiet " ^. It agrees with Lind-

stiom's statement that it is comparable in age with the

AYenlock Shale of this country ; it is also partly homotaxial

with the Niagara group of North America.

Tiie most abundant fossils are the Ostracoda, Polyzoa,

Brachiopoda, and Pteropoda {Tentacul'iles) . Besides these

there are specimens representing two genera of Foraminifera,

some tubicolar Annelids, and a few fragments of Crinoids

and Trilobites. The matrix is a soft pale bluish clay, which

is as easily washed down as a Tertiary clay, and the fossils

contained in it are excellently preserved.

PROTOZOA.

Class RHIZOPODA.
Order FORAMINIFERA.

Family Astrorhizidae.

Subfamily Rsabdamminin^.

Hyperammina, Brady [1878].

IJyperammina ramosissima, sp. n. (PI. III. fig. 1.)

Test adherent, white, finely arenaceous ; consisting of a

flattened tube, with widely divergent branches, obscurely

* ' Bidrag till kannedomen om Sverges Siluriska Ostracoder ' (Upsala,

]869); also, ' Oversigt Kongl. Vetensk.-Ak. Forliandliugar,' 1879, no 9,

pp. 13.3-139, pi. xix.

t 'Notes on some Silurian Ostracoda from Gothland' (Stockholm
1887) ; also " On some Silurian Ostracoda from Gothland," Ann. & Mao''
Nat. Hist. ger. 6, vol. i. 1888, pp. 395-411, pis. xxi., xxii.

°"

X " Ueber Gotiandische lie} riehien," Zeitscbr. deutsch. geol. Gesellsch.
vol. xl. (1888) pp. 1-16, pis. i., ii.

§ Zeitscbr. deutscb. geol. Gesellscb. vol. xliii. (1891) pp. 488-521
vol. xliv. (1892) pp. 383-399.

II
" Ueber die Scbicbtenfolge des Silur aiif der Insel Gotland," Neiies

Jahrb. 18^8, vol. i. pp. 147-164.

^ Op. cit. pp. 154-156.
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BCjjmentcd in a few placos. A[)ertnrt'3 at the tcriniiiatioiis of

the blanches, (ireatest length 2'6G millim. ; average width
of tube •2."J millini.

This species is somewhat like Sagenina frondescens
(Brady) in liabit of growth, but it has a smoother tube and is

without the smoothly finished apertures at the ends of the

branches j the latter also are more outspread.

Silurian; Mulde, Gotland. Attached to the interior of a

Brachiopod shell.

Family Lituolidae.

Subfamily ENDornTRiNJS.

Stacheia, Brady [1876J.

Stacheia amphxa (Vine).

Paamynoniphnn ampUwus, Vine, 188:2, Quart. Journ. Geol. Soc
vol. x.xxviii. p. 391, pi. xv. lig. 8.

Stacheia ampl^xa (Vine), Chapman, 1895, .\un. & Mag. Nat. Hist.

ser. 6, vol. xvi. p. \j'2'i, pi. .\ii. Iig3. 6, 7.

Reference has already been made to the discovery of

S. amplexa in the Silurian clay of Gotland in my paper on

the Khatic Foraminifera of Wedmore *. The Gotland
specimens are of a pale grey colour, but in all other respects

are like the Carboniferous and Rlijetic specimens.

Silurian ; Mulde, Gotland. Common.

Stacheia stomatifera, sp. n. (PI. III. fig. 2.)

Test calcareo-arenaceous ;
normally attached or resting on

one surface, somewhat depressed and lobulated. Apertures

slit-like and salient, on the su|)erior face only. Longest

diameter of specimen found 5 millim.

Silurian ; Mulde, (Jotland.

CCELEyTERATA.

Class ACTINOZOA.
Order ZOANTHARIA.

Syringopoka, Goldfuss [1829].

Surinqopora serpens (Linnd). [Young specimens.]

(PI. HI. fig. 3.)

Tubiprjra xer/Km, Linn^, 1767, Sy.^t. Nat. 12th ed. p. 1271.

Syringopora serpens (L), Edwards <S: Ilainie, 18.^4, Mon. Brit. l<'o«s.

Corals, pt. v., Pal. Soc. p. 276, pi. Ixv. figs. 2, 2 a.

Ann. & Mag. Nat. Hist. vol. xvi. (189G) p. 324.
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The specimens from Gotland are small detached corallites

of tiie early stages of Sijringopora. They are remarkably

like yl^^oywm and Cladochonus in general appearance; and

this bears out ^lessrs. Edwards and llaime's statement that

"young specimens of this coral equally resemble Anlopora.''''

It has previously been recorded from Dudley and Beathall

Edge in Britain and from Gotland.

{Silurian ; Mulde, Gotland. Common.

ECBINODERMATA

.

Sub-branch PELMATOZOA.

Class CRINOIDEA.
[Some fragments of Crinoids were found in the washings of

the Mulde clay, and Mr. Bather has been good enough to

write the following note upon them.]

EntrockuSf gen. et sp. indet.

ACrinoid stem-fragment of five columnals (PI. III. fig. 5),

total length 5'5 millira., width 1'5 millim. ; each with slightly

concave sides, marked, however, with faint pustules, tending

to concresce into a ridge at half the height of each columnal.

Lumen small and apparently circular. Facet (fig. G) with

about twenty-eight radiating ridges, not very marked or

regular and not reaching the margin, so that the suture is not

creuulate.

TrochitcB, gen. et sp. indet.

A series of six columnals of delicate and beautiful appear-

ance. The body of each is pentagonal in section, about
•8 millim. wide, with small pentagonal lumen, the angles of

which alternate with those of the columnal. Tlie facet (fig. 9)

shows five marked grooves (or the ridges that engage in those

grooves, as the case may be, fig. 8) which pass from the

angles of the lumen to the sides of the facet, which they

bisect, and to a slight extent render the periphery quinque-

lobate, reminding one of a Tudor rose. The body of the

columnal bears at half its height a thin flange, circular or

slightly angular in outline, the angles in the latter case

corresponding to those of the body of the columnal; total

width 1*75 millim.; breadth of flange '5 millim. A similar

flange is seen in certain Devonian columnals usually assigned

to lihodocrinus, but on what evidence I know not.
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TrochiUCj gen. et sp. indet.

Four columnals rather higher, apparently with circular

body, circular flajigc, ami pentagonal lunacn. The facet id in

otie s|)ecinicn (tig. 7) divided into a depressed central area and
an elevated outer area, tlio latter divi'led into aljout twelve

rounded portions (knobs almost) by grooves radiating from
the central area. In this, and in all the rest to a less extent,

the flange is seen to be composed of concresced tubercles.

Totid width of this is about 1*2 millim.

Compare flanges of (jrissocn'nii'i verrucosus^ Bather (Grin.

Gotland, Svenska Vet.-Akad. llaudl. vol. xxv. no. 2, pi. x.

figs. 371, 372, .'575) ; but the facet is not similar.

[F. A. B.]

ANSULOSA.

Class ANNELID A.

Order POLYCiLETA (Tubicola).

CORNULITES, Schlotheim [1820].

CornuUtes scalariformis, Vine.

Comulites scalariformis, Vine, 1882, Quart. Journ. Geol. Soc.

vol. xxxviii. p. 379, pi. xv. figs. 1, 9, & 10.

Our specimens are characteristic in general form, but

dwarf>'d, being only half the size of the specimens found in

the Wenlock Shales by Vine.

Silurian; Mulde, Gotland. Rare.

Conch ICOLITES, Nicholson [1872].

Conchicolites Nicholsonii, Vine.

Conchicolites Nichohonii, Vine, 1882, Quart. Journ. Geol. Soc.

vol. xxxviii. p. 381, pi. xv. fig. 2.

This species was originally described from the Wenlock

Shales of this country, and Vine also found it in material

from Gotland.

Our specimen is probably a young tube, since it measures

only i inch (3-125 millim.) in length.

Silurian ;
MiiKle, Gotland.

ConchicoUte.s tuhercuU/era, sp. n. (Pi. III. fig. 4.)

Tube calcareous, tapering, slightly curved; avera^fing

3 millim. in length, diameter of mouth about 1 millim.
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Annulations numerous, about six to 1 millim. ; they are

somewhat irregular and have their edges broken up into

numerous closely-set tubercles.

Silurian ; Mulde, Gotland.

Oetonia, Nicholson [1872].

Ortonia pseudopunctata, Vine.

Orto7}ia conica, Nicholson, var. pseuchqntnctafa. Vine, 1882, Quart.

Journ. Geol. Soc. vol. xxxviii. p. 383, pi. xv. tig. 3.

Tube regularly conical, attenuate, flexuose, adherent by one

side ; with numerous annulations. The Gotland specimens

measure 2 miUim. in length. The present species seems to

have intermediate characters between Ortonia minor, Nichol-

son, and Ortonia coriica, Nicholson.

Tlie specimens are adherent to Brachiopod shells. One
example has a calcareous layer extending round the distal

end of the tube.

Silurian ; Mulde, Gotland. Rare.

ARTHROPODA.

Class ENTOMOSTRACA.
Order OSTRACODA.

The natural relationships of many of the genera of Palaeozoic

Ostracoda are more or less obscure. The following table of

the grouping, which has been kindly drawn up by our best

authority on the subject, Prof. T. Rupert Jones, F.R.S.,
to whom I am indebted for many helpful suggestions in

writing this section of the paper, will be of the greatest use

to students of the lossil forms of Ostracoda.

The genera T/ilipswa and j^chiuina and also Primitiopsis

are placed apart and after the family of the Cytherida3 and
before the Cypridida\ Regarding the two former genera,

Prof. Jones remarks :
—" Their alliance is not yet clear, and

they are in many respects peculiar." He also says regarding
Primitiopsis :

—" Related to the Cytheridae through the fossil

Cytheridea, and to the Cyprididse through the recent Chlamy-
dothecay
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OSTRACODA
[limited to peiieni nn nlioiiod in this paper]

Family Leperditiidae, Jones.

Subfamily Apauchitin-e, nov.

1. Primitia, Jones & IIoU, 18(55.

Subfamily liEvniCHiiN^, nov

'2. Kladenio, Joiit-s \- I loll, 1886.

3. BoUia, Joues .t lloll, 1886.

4. Beyrtchia, M'Coy, 1846,

Family C5rtheridaB.

5. Cythere, Miiller, 1785.

6. Thlipsura, Jones & IIoU, 1860.

7. JEchmina, Joues & HoU, 1869.

8. Primitiopsis, Jones, 1887.

C Y P R I DI D A.

Family Cyprididas.

9. Pontocypns, O. O. Sars, ISti").

Family Bairdiidae.

10. Macroajpris, G. S. Brady, 1867.

11. Bythocypris, G. S. Brady", 1880.

5 o Family CytherellidaB.
•^ o J
g ;:;

"I

12. Cytherella, Jones & Bosquet, 184S.

CO <

I

T. RrpKRT Jones,
Oct. 13th, 1900.

Family Leperditiidae.

Subfamily ApASCiuTJif^f nov.

Pkimitia, Jones & Holl [1865].

Primitia valida, Jones & Roll.

Primitia valida, Jonts & floll, 1886, Ann. & Mnpr. Nat. Hist. ser. 6,

vol. xvii. p. 40'.), j)l. xiv. figs. 7 u-c ; Jones, 1888, Ann. & Map. Nat.

Hist. ser. 0, vol. i. p. 405.

Tlie surface reticulation is well preserved in the Gotland

gpeciniens ; this feature was also noticed by Prof. Jones in
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the examples from Fiojel, and he also records it from Wool-
hope and Ironbridge,

Silurian ; Mulde, Gotland.

Primitia valida, var. brevi'ata, Jones & HoU.

Primitia valida, var. breviata, Jones & Holl, 1886, Aun. & Mag. Nat.

Hist. ser. 5, vol. xvii. p. 410, pi. xiv. figs. 8 a, 6.

Formerly described from the Wenlock Shales.

Silurian ; Mulde, Gotland.

Primitia valida, var. angustata, Jones & Holl.

Primitia valida, var. angustnta, .Tones & Holl, 1836, Ann. & Mag. Nat.
Hist. ser. 5, vol. xvii. p. 410, pi. xiv. figs. 4 a, b.

This variety was also found in the Wenlock Shales.

Silurian ; Mulde, Gotland. Very rare.

Primitia fahulina, Jones & Holl.

Primitia fabulina, Jones & Holl, 1886, Ann. & Mag. Nat. Hist. ser. 5,

vol. xvii. p. 408, pi. xiv. figs. 2 a, b.

Two specimens, rather more elongate than the type figure,

were found in the Gotland series. Originally described from
the Wenlock series of Dudley Tunnel.

Silurian ; Mulde, Gotland.

Primitia elongata, Krause.

Primitia elovgata, Krause, 1891, Zeitschr. deutsch. geol. Gesellsch,
vol. xliii. p. 494, pi. xxx. figs, Aa,b- Krause, 1892, ibid. vol. xliv.

p. 386, pi. xxii. fig. 2.

This species has been described from the Silurian Drift-
gravel of Mark Brandenburg.

Silurian
; Mulde, Gotland. Very rare.

Primitia punctata, Jones,

Primitia punctata, Jones, 1887, Ann. & Mag. Nat. Hist. ser. 6, vol. xix.
p. 193, pi. vii. figs. 9 a, b.

Has been previously recorded from the Wenlock Shales of
this country.

Silurian ; Mulde, Gotland. Very rare.

Primitia humilis, Jones & Holl.

Primitia humilis, Jones & Holl, 1886, Ann. & Mag. Nat. Hist. ser. 6
vol. xvii. p. 409. pi. xiv. figs. 6 a, *, 9 a-c.

'

'
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The British specimens were from Woolhopcand the shales

of the Lower ami Upper Weiilock series.

Silurian; Mulde, Gotlajid. Very rare.

Pn'initia ornata^ Jones & IIoll.

Primitin ormitn, Jones &: IIoll, 1880, Auu. & Mag. Nat. Ilist. ser. 5,

vol. xvii. p. 411, pi. xiv. li;j. o.

This species was described from the Upper Wenlock and
Woolhope serie.''. It is a small but striking form, on account

of the beautifullv reticulated surface.

Silurian ; Mulde, Gotland. Common.

Primitia reticristatUf Jones.

Primitia reticristata, Jones, 1887, Silur. Ostrac. Gothland, p. 6 ; id.

1888, Ann. & Mag. Nat. Hut. ser. 6, vol. i. p. 400, pi. xxii.

figs. 15 a-c.

A common form in the Gotland series and already recorded

from Frojel, in Gotland ; also from the Silurian Drift of

Mark Brandenburg.
Silurian ; Mulde, Gotland. Very common.

Primitia mundula^ Jones.

Beyrichia mundula, Jones, 1855, Ann. & Mag. Nat. liist. ser. 2, vol. xvi.

p. 90, pi. v. tig. 2;3.

Prhni'tia mundula, Jones &; HoU, 18G5, Ann. & Mag. Nat. Hist. ear. 3,
vol. xvi. p. 410; Jones, Krause, 1891, Zeitsclir. deutscli. geol.

Gesellsch. vol. xliii. p. 495, pi. xxx. figs. 6 a-c, G, 7 a, b.

This well-known Silurian species is represented in our
collection by a fine series of well-preserved specimens.

Silurian ; Mulde, Gotland. Common.

Subfamily /iETitrcjsiiy^, nov.

Klgedenia, Jjues & Holl [1886J.

Kloedenia opiculata, Jones.

Kladenia apicithita, Jones, 1888, Ann. & Mag. Nat. Hist. ser. 6, vol. i,

p. 398, pi. xxi. figs. 1-5.

A few typical specimens occur in our washings. The
original types came from Slite, in Gotland.

Silurian ; Mulde, Gotland.

Klcedenia gotlandica, sp. n. (PI, III. figs. \2a, b.)

Valve seen from the side suboval, elongate; ventral margin
pUiptically convex ; dorsal margin straight, but intruded o\\
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by the middle lobe
;

posterior angle full and evenly rounded,

anterior rounded and narrowed off. JMiddle of valve with a

short, low, transverse, clavate ridge or swelling, which pro-

jects a little beyond the dorsal margin. Towards the ends

of the valves the sides are swollen, especially near the poste-

rior extremity, and represent incipient lobes. Surface of

valves delicately pitted. Edge view of carapace elongate-

oval, with rounded ends. Length '44 millim.; height '266

milHm.
This species is nearly allied to Beijrichia {? KIcedenia)

plagosa, Jones *, which was obtained from strata of Wcnlock
age at Beechey Island, Canada. It differs, however, in the

position and shape of the central lobo, which in our specimen

is more pronounced and projects beyond the margin ; and,

further, the surface ornamentation in K. gotlandica is an even

and delicate pitting.

BOLLIA, Jones & Holl [1886].

Bollia auricularisy Jones.

Bollia auricularis, Jones, 1887, Ann. & Mag. Nat. Hist. ser. 5, vol. xix.

p. 408, pi. xiii. figs. 10 a-c.

This species is not uncommon in the Gotland washings,

and the measurements of the valves agree very closely with

those of the originally described specimens from Iroubridge,

Severn.

Silurian ; Mulde, Gotland.

Beyrichia, M'Coy [1846].

Beyrichia concinna, Jones & Holl.

Beyrichia concmna, Jones & Holl, 1886, Ann. & Mag. Nat. Hist. ser. 6,

vol. xvii. p. 356, pi. xii. tigs. 22 a, b.

The Gotland specimens measure about one third more than

the specimen figured by Jones and Holl from the Silurian of

Dormington, but otherwise they possess the same charac-

teristics.

Silurian; Mulde, Gotland. Common.

Beyrichia muldensis, sp. n. (PI. III. fig. 10.)

Valve oblong, ventral margin slightly convex, ends nearly

equally rounded, and with a marginal raised rim round the

ends and the elliptically curved ventral border. Surface of

* Ann. & Mag. Nat. Hist. ser. 3, vol. i. 1858, p. 243, pi. ix. fig. 2.
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valve excavated and gramilatu. The central area i.s occupied

by three transverse narrow lobes or rid<;cs, which arc all

slightly salient at the dorsal border ; the posterior and central

lobes arc slightly clavate j the anterior is a thin ridge and

joining the raised border of the valve at the antero-dorsal

angK'. Length of carapace "8 niillim. ; height "4 inillini.

'Jhis is a very neat form, and apparently has not been

previously noticed in any of the washings made from the

Silurian cither of this country or of Gotland. The nearly

symmetrical W-like group of the three thin central lobes,

scarcely reaching the ventral region and joinijig on with the

anterior marginal rim, is not matched in any published

figures. A somewli;it near a])proacli to these features, how-
ever, is seen in B. admixUi, Jones & lloU *, from Woolhope,

but that form is more stoutly built and its four transverse

lobes are thicker and shorter in proportion ; their general

arrangement is also different.

Silurian ; Mulde, Gotland. Frequent.

Bexjrichia Jonesii, Boll.

Beyrichia Jvnesii, E. Boll, 18o6, Zeitsclir. deiitsch. geol. Gesellscb.

vol. viii. p. 322, ligs. 1, 2; 18G2, Archiv Vor. Fr. Nat. Mecklenburg,
16 Jalir. p. 134, tig. 8 ; Junes & IIoU, 1880, Ann. vt Mag. Nat. Hist,

ser. 5, vol. xvii. p. 35i>.

This has already been recorded from the Wenlock Lime-
stone of Eastnor Park. A few typical specimens with

fiiintly granulate surfaces occur in this collection.

Silurian ; Mulde, Gotland.

Bci/richia Kla:deiu\ jNI'Coy, var. tuberculata, Salter.

Beyrichia Kladeni, var. tuhercidata, Salter, 1881, Geo). Mag. dec. ii.

vol. viii. pp. 34o, 316; Jones & lloll, 1886, Ann. & Mag. Nat. Hist,
eer. o, vol. xvii. pp. 354, 355, pi. xii. tigs. 8 a, i, \i «, b.

Most of our specimens can be compared with the subvariety

claiisUf by which Jones and IIoll have designated certain

small clongatetl examples from the Wenlock Slialcs in Vine's

collection, and these are possibly young individuals. There
is, however, one example of the typical variety in our series.

Silurian; ^lulde, Gotland. Rare.

Beyrichia tuberculata (Kloedcn), var. lineato-tuherculata, nov.

(Fl. IlL i\'^. 11.)

This is one of the many modifications of B. tuberculata

* Ann. & MhP- Nat. Hi.>*t. 1886, ser. o, vol. xvii. p. .V)9, pi. xii. lig. 6.
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(Kloeden). Six of such varieties are figured on pi. xxi.

Ann. & Mag. Nat. Hist. ser. 6, vol. i. (1888) p. 402,
figs. 12-17, from the Silurian of Slite, Gotland. In the

present instance the lobes are more distinctly marked with

three obliquely transverse furrows; the ventral edge more
neatly tubercled, and the two bold curved venfral fringes far

more synimetricully arranged. Length 2'5 millim. ; height
1"4 millim.

Silurian ; Mulde, Gotland. Frequent.

Beyrichia BolUana umhonata, Renter.

Beyrichia Bolliatia umbonata, Renter, 18So, Zeitsclir. deutsch. geol.

Uesellsch. vol. xxxvii. p. 046, pi. xxvi. lig. 21 ; Jones, 1883, Ann. &
Mag. Nat. Hist. ser. 6, vol. i. p. 401, pi. xxi. figs. 10, 11.

This species has been recorded from Frojel. Two specimens

were found at Mulde and are variable in size; their lengths

measure 1'3 millim. and 2'3 millim. respectively.

Silurian J
Mulde, Gotland.

Beyrichia chivata, Kolmodin.

Bet/riihia clavata, Kolmodin, 18G9, Bidrag till Kiinnedomen om Sverges

Siluriska Ostracoden, p. 18, fig. 10 ; Jones, 1887, Silur. 0.<trac. Goth-

land, p. 2 ; Jones, 1888, Ann. & Mag. Nat. Hist, ser, G, vol. i. p. 399,

pi. xxi. figs. 6-9.

The washings from Mulde have yielded a very large

number of this species, a fair proportion of them having tlie

hypertrophied lobe common to this type of Beyrichia.

Prof. Jones records B. clavata from Eksta and Frojel in

Gotland.

Silurian; Mulde, Gotland. Very abundant.

Family Cytheridse.

Cythere, Miiller [1785],

? Cythere Vinei, Jones.

? Cythere Vinei, Jones, 1887, Ann, & Mag, Nat, Hist. eer. 5, vol. xix.

p. 191, pi. vii. figs. 1 a, 6, & 5 a, 6.

A specimen similar in every respect to those found in the

Wenlock Shales of Shropshire was met with in the Gotland

series. The generic relationship of this and the following ia

very doubtful.

Silurian ;
Mulde, Gotland.
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? Cythere sxthqnndrata^ Jones.

? Ci/there suhf/uailrafit, Jones, 18S7, Ann. & Mag. Nnt. Hist. ser. 6,

vol. xix. p. I'Jl, pi. vii. fig-*. (5 a, b, Sc 14 a, 6.

This species is represented from Gotland only by a single

valve. It has been recorded from tiie Wcnlock Series of

Shrtipshire.

Silurian ; Mulde, Gotland,

TULIPSURA, Jones & IIoU [1869].

Tklipsura plicata, var. um'punctata, Jone.^.

niipsura plictita,\o.r. wiipumtnta, Jones, 1887, Ann. & Mag. Xat. Hist.

8er. 5, vol. xi.v. p. 4U3, pi. xii. tigs. 11 & 12.

A single example of this variety was found at Mulde.

Silurian ; Mulde, Gotland.

Tklipsura v-scripta, Jones & iloll, var. discreta, Jones.

Thiipsura I'-scripta, J, & II., var. discreta, Jones, 1887, Silur. Ostrac.

Gotliland, p. () ; Jones, 1888, Ann. & Mag. Nat. IIi.«t. ser. 0, vol. i.

p. 404, pi. xxii. figs, 'd a-c, 10.

Good typical specimens occur in our washings from Mulde.
Silurian; ^luldc, Gotland. Very common.

iEcHMiXA, Jones & Iloll [1869].

jEchmina bovina, Jones.

uEchmina hnviua, Jones, 1887, Ann. & Mag. Nat. Hist. ser. 5, vol, xix.

p. 412, pi. xiii. fig. 6; Jones, 1888, Ann. & Mag. Nat. Hist. ser. 6,

vol. i. p. 409, pi. xxii. fig. 8.

Five very perfect specimens, showini^ the delicate toothed

margin, were found in our material. It has occurred before

in the ^Venloek Shales of this country and also at Frojel in

Gotland.

Silurian ; Mulde, Gotland.

jEchmina bovina, Jones, var. punctata^ Krause.

jEchtnina hoviua, Jones, var. punctata, Krause, 1892, Zeitschr. deutsch.

geol. Gesellscb. vol. xliv. p. 397, pi. xxii. fig. 18.

An example of this beautiful little variety occurred at

Mulde. The spike in our specimen is rather longer than that

shown in Krause's figure. Krause records this variety from
tlie ** Graptolithcn-Gestein " in the Silurian Drift of Mark
Brandenburg in N. Germany,

Silurian j Mulde, Gotland.
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Primitiopsis, Jones [1887].

Primitiopsis j^^nnifrons, Jones,

Prunitiopsis planifrom, Jone<, 1887, Sihir, Ostrac. Gothland, p. 6,
woodcuts; Jones, 1838, Ann. & Mag. Nat. Hist. ser. (i, vol. i. p. 406,
pi. xxii. tigs. 1 a~d.

Somewhat like a long Frimitia with the reticuhite orna-
ment of P. ornata. The anterior border, however, is more
pronounced, and the front part of the interior is partitioned off

by a thin cross-wall,

Silurian
; Mulde, Gotland. Frequent.

C YP K I u I D A.

Family CjrprididaB.

PONTOCYPRIS, G, O. Sars [1865],

Pontocypris 3Iawii, Jones.

Pontoa/pris Mmoii, Jones, 1887, Ann. & Maix. Nat. Ilist. ser. 5, vol. xix.

p. 182, pi. iv. tigs. 4 & 7 ; Krause, 1891, Zeit3;;hr. deiitsch. geol.

Gesellsch. p. 512, pi. xxxiii. tigs. 8rt, b.

Our specimens are exactly comparable with those figured

by Prof. Rupert Jones from Frojel in Gotland.

Silurian ; ]\Iulde, Gotland. Rare,

Pontocypris Mawii, var. proxima, Jones.

Pontocypris Mawu, var. proxima, Jones, 1889, Ann. & Mag. Nat. Hist.

6er. 6, vol. iv. p. 269, pi. xv, figs. 5 a, b.

A sjiecimen occurs in our series which closely resembles

the variety proxima. Prof. Jones records it from Wisby in

Gotland.

Silurian ; Mulde, Gotland,

Family Bairdiidae.

Macrocypkis, G, S. Brady [1867].

Macrocypris siliquoides, Jones,

Macrocypris siliquoides, Jones, 1887, Ann. & Mag. Nat. Hist. ser. 6,

vol. xix. p. 181, pi. v. figs. 9 a-c.

This species is rare at Mulde. It has been recorded from

the Wenlock Shales,

Silurian ; Mulde, Gotland,
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Bythocypris, G. S. Brady [1880].

Dythocypria symmetricay Jones.

Bythocypris symmetrica, Joni'.^, 18S7, Anu. & M:i;i;. Nat. Hist. ser. 6,

vol. xi.x. p. l6t>, pi. vii. tig's. 3, 4, 7.

The Gotland specimens are rather variable in size, but in

outline they are quite characteristic.

This .'Species is already known from the Wenlock Series of

Shroj)shire and from becl c, Frojel, Gotland.
Silurian ; Muldo, Gotland. Coranioti.

Bythocypris symmetrica^ var. obesa, Jones.

Bythocypris symmetrica, var. obei^a, Jones, 18S9, Ann. & Ma{^. Xat.

Hist. ser. 6, vol. iv. p. l'70, pi. xv. tigs. 7 a-c.

I'his variety was originally obtained from the red clay,

bed a, of Northern Gotland (ot Llandovery age).

Silurian ; Mulde, Gotland. Very common.

Bythocypris phaseolus, Jones.

Bythocypris phascolus, Jones, 1887, .\nn. it Mag. Nat. Hist. ser. 6,

vol. -vix. p. 189, pi. vii. tigs. 11 & 12.

This species is new to the Gotland fauna. It was described

from a specimen out of the Wenlock Shales of Buikhvas,

Shropshire.

Silurian; Mulde, Gotland. Very rare.

Bythocypris Ilullii, Jones.

Bythnq/pris Ilollii, Jones, 1-87, Ann. & Mag. Xat. Hist. ser. 6, vol. xix.

p. l64, pi. v. ligs. 1 a, b, pi. vi. tigs. 3 a, b, &. 4 a, b.

This is a common and very striking form in the Gotland
series. Prof. Jones records it from Frojel and also from the

Weidock Shales of Shropshire.

Silurian ; Mulde, (iotiand.

Bythocypris JlolUi, var. oblonga, Jones.

Bythocypris Hol/ii, var. oblonya, Jones, 1889, Ann. & Mag. Nat. Hist.

ser. 6, vol. iv. p. 270, pi. xv. tigs. 1 a-c.

This variety differs from the type in its greater propor-

tionate length. It was formerly known from the red clay,

bed a, of Northern Gotland.

Silurian; Mulde, Gotland. Frequent.
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Family CytherellidsB.

Cytherella, Jones & Bosquet [1849].

Ci/therilla Smithii, Jones.

Cytherella Smithii, Jones, 1887, Ann. & Mao^. Nat. Hist. ser. 6, vol. lii.

p. 192, pi. vii. figs. 15 a, b, & 16 a, h.

This neat little species is common at Muldc, and they
appear to be favourably o^roun as regards size. It was
originally described from Woolhope.

Silurian ; Mulde, Gotland.

Order TRILOBITA.

Phacops (^Dalmanites) limulurus, Hall.

Several specimens of young individuals of the above species,

but more or less fragmentary, were found in the Mulde clay

wa.shings. Fragments of the pygidium with the spine

attached were occasionally found.

MOLLUSCOIDEA.

Class BRYOZOA.
Order GYiMNOL^MATA.

Suborder Cyclostomata.

? Spiropora intermedia^ Vine. Rare.

Ftstuh'pora, sp. Rare.

Suborder Trepostomata.

Callopora forida, Hall. Rare.

Trematopora soUda, Hall. Very rare.

Cladopora repens (Liniie). Very common.

. sparsa (Hall). Very rare.

Suborder Cryptostomata.

Plilodictya lanceolata (Goldfuss). Rare.

Ehombopora Iineinodis, Ulrich. Common.
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Class BK A(JII lOPOL) A.

Order INAKTICULATA.
PholiJops impUcata (Sowerby). Very abumlaiif.

Order ARTICULATA.
Spi'ri/er elevatus, Dalman. Very rare.

Dai/ia navicula (Sow,). Common.
Refzia Sal(evt\ var. Bouchardi, Davidson. Very rare.

Atri/pa imhricata, Sow. Rare.

Ithynchotreta cuneata (Dalman). Frequent.

Orthis {Dalmanella) canaliculata^ Lindstrom. Common.

MOLLUSCA.
Class GASTROPODA.

Order PTEROPODA (Thecosomata).

TentacuJites elonr/atus^ Hall. Frequent.

tenuis f Sowerby. Rare.

icenlockianus, Vine. Very common.

ornatus, Sow. Common.
7iiu/(iannuIatuSy Vine. Frequent.

Comparative Table of Species occurring at Midde,

II
LI

FORAMINIFEUA.

1. Hyperaramina ramosissima, sp. n.

2. Stacheia ainplexa ( Vine)

3. fltomatifera, sp. n.

Kotei.

Occurs also in theRhtetic

of Somerset.

Aiin. <f- May. -V. Hist. St^r. 7. Vol. vii. 12
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ZOANTHABIA.

4. Syringopora serpens {LmnS) ,

Crinoidfragments indet.

POLYCHJETA.

5. Cornulites scalariforinis, Vine .

6. Couchicolites Nicholsoni, Vine
7. tuberculifera, sp. n.

8. Ortonia pseudopimctata, Vine .

OSTRACODA.

9. Primitia valida, Jojies 8f Holl
10. , var. breviata, J. <§• H. .

11- , var. anp-ustata, J. ^ H. .

12. fabulina, J. ^- H.
13. elongata, Krauze
14. punctata, Jones
15. humilis, J. ^- H
16. ornata, J.^-H.
17. • reticristata, Jones
18. mundula, Jones
19. Kloedenia apiculata, Jones
20. gotlandica, sp. n.

21. Bollia aiiricularis, Joyies

22. Beyricbia concinna, J. ^- II.

23. ruuldensis, sp. n.

24. Jouesii, Boll

25. Klcedeni, M^Coy, var. tubercu
lata, Salter

26. tuberculata (Klocden), -var.

lineato-tuberculata, nov.

27. Bolliaua umbonata, Renter
28. clavata, Kobnodin
29. ? Cytbere \'inei, Jones
30. ? subquadrata, Jones
31. Tblipsura plicata, var. unipunctata,

Jones

32. v-scripta, J. ^ H., var. discreta,

Jones

Notes.

I

Small specimens in the
Wenlock series near
Malvern. Also from
Scandinavia.—T. R. J.
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'Vhc. type specimens have been placed in the Biitish Maseum
(Natural History).

EXPLANATION OF PLATE III.

Fi(/. 1. Hi/perammiiKi I'amosissiina, sp. n. X 15 diaiu.

Fiff. '2. Stavheia stumatifvra, sp. n. X 10 dia-n.

I ig. 3. Si/rimjopora serpPHS tlAnwi). Young specimen. X 15 diam.

Viy. 4. ('o)ic/iicolites tuhercidifira, sp. n. X 1^ diam.

Fig. 5. E)itrochus, gen. et sp. iudot. ; from side. X 8 diam.

Fig. f5. Tlie same form, upper end, showing joint-surface. X 8 diam.

Fig. 7. rnK/zZ/fT, gen. et sp. iiidtit. ; joint- surface. X 20 diam.

Figs. 8, 9. Trochitce, gen. et sp. indet. ; anotlierform. .\rticular surfaces,

with ridges on Hg. 8, and grooves on tig. 9. X 20 diam.

Fig. 10. Beyrichia inuhh'nfiis, sj). n. X 4o diam.

Fig. 1 1. Beyrichia tuberculata (Kiteden), var. lineato-tuberculata, var. uov.

X 30 diam.

Fig 12. Kloedenin gotlandica, s^. n. a, right valve, side view; b, edge
view.

XIX.— On the Squirrels of the Sciurus erjthra3U3 Group.
By J. L. BoNiiOTE.

The squirrels of this group, though showing a considerable

amount of variation and forming races which closely resemble
each other, fall naturally into distinct groups, each group
being restricted to its own locality.

The following remarks are based on the study of a very

fair series at the National Museum, but several other species

have been included, wiiich are not there represented, to show
what seems to be tlieir proper relation to the group as a

whole. I have been unable to make much mention of the

skulls, chiefly because the series of Indian skulls is rather

deficient, and, as the skulls of these allied forms differ so

slightly from each other, it is impossible to dra^v any deduc-

tions without a large series.

Five distinct .sptcies may be distinguished in this group,

as well as several geographical races :

—

(i.) Sciurus erythrceus, Pallas, from Assam, spreading

through Bhutan, the Cacliar Hills, and Manipur to

Burma,
(ii.) Sciurus castaneoventris^ Grray, from China, its range

being from Ningpo to Burma, and possibly Assam,
(iii.) Sciurus Styani, Thos., between Ningpo and Shanghai,
(iv.) Sciurus thaiivanensisy sp. n., from Formosa,
(v.) Sciurus niel'jnoyiister, Thos., trom tSi-oban, Sipora.
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B«'foie describing each race separately, it uill |)orliaps be

advisable to considt-r the chii-l' specific differences :— 6c.

erythnpus^ IVorii India, i-s distinguished from all the other

species by the absence of the fulvous tips to the hairs of the

tail, ('ccasiniially, in some of the other species, these tips,

being very much worn, may not be conspicuous, but, as a

rule, the Indian forms can by that character be immediately

recognized. Sciurxis melanogaster, with its black underparts,

and Sc. Styani, with pale yellow underparts, are both easily

distinguishable, while <Sc. caslaneovenlris niay be known by
its smaller size and the vinous tint of the underparts. Sc.

thaiwanensisj from Formosa, may be recognized from Sc. ery-

thraus, the only species which it in any way resembles, by
the fulvous tips to the hairs of the tail, which are more con-

spicuous in this species than in any of the others.

Sciurus eryf/ineus typicus^ Pall.

Sciurus erythraus, I'allas, Glires, p. 377 (1778) ; Gray, List Mamni.
B. M. p. 142 \\bAZ) ; Blyth, J. A. S. B. xxiv. p. 473.

General colour above dark olive-brown, speckled with

fulvous, each hair being dark at its base and having three or

four fulvous annulations. Colour of underparts deep chest-

nut. Outside of limbs and head like the back, ears and tail

like the underparts. The hairs of the tail are annulatcd like

those of the back, but end in a long red tip, which, especially

towards the end, entirely covers the annulations.

Hub. Assam.
There has been some doubt regarding which particular race

Tallas's name should be applied to ; but as he distinctly states

that the tail is of the same colour as the underparts, there

can, I think, be little doubt that the Assam variety with the

red tail is the one meant.

Sviurus erytknvus Ihutanensisy subsp. n.

Maa-oxus erythrogcuter, Blyth, Grav, Ann. & Mag. Nat. Ilist. xx.

( imi) p. 282.

Sciurus erythrmis, Blyth, J. A. S. B, xxiv. (1850) p. 473.

Closely resembles the foregoing, but the whole of the

forehead is similar in colour to the underparts, while the hairs

of the tail have short black ends, so that the tail is similar in

colour to the back, with a black tip.

Ilah. Bhutan.

Type, B.M. 43. 8. 18. d. East India collection.

Gray [loc. ci(.), in stating that Blyth's type uf t/^y^^ro-

gasttr is from Bhutan and in the British Museum, ref<ns
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witliout doubt to the specimen which has been chosen as the

type of this species ; he was, however, clearly mistaken, for

BIyth, in the original description, gives Manipm- as the type-

locality, and according to Mr. W. Sclater * the type is at

present in Calcutta.

Sciuriis erythrceus erytJirogaster, Blyth.

Sciurvs eryihrogaster, Blyth, J. A. S. B. xi. (1842) p. 970 ; id. op. cit.

xxiv. (IH/SG) p. 473.

Sciurus rufienfer, Blyth, J. A. S. B. xvi. (1847) p. 871,

In this race, of which there is a fine series in the Museum,
one may distinguish two distinct pelagos.

In its summer pelage the general colour above is light

yellowish grey, with an inclination to a warmer and browner

tinge on the back, each hair being, as before, dark brown,

with three or four annulations, and the general colour being

caused by the predominance of these last. Ears yellowish
;

outer side of feet and tail as the back, the hairs at the tip of

the latter being black to their bases, thus forming a black tip.

Underparts as in preceding species.

In its winter pelage it is somewhat similar, except that the

black ends to the hairs of the tail so predominate as to make
the tail black, those hairs towards the tip being entirely

devoid of annulations. A similar change, though not so

complete, has taken place on the back, so that the general

colour is of a dark steel-grey, minutely but profusely speckled

with fulvous. Underparts as in summer, but, if anything, of

a rather darker tint.

Hob. Manipur.

There ia in the Museum a specimen from Assam which

certainly agrees with Anderson's original description of

Sc. Gordoni^ var. intermedia f ', at tirst sight it closely

resembles the present species in its summer pelage, but it

possesses, however, the distinctive characters of iSc. castaueo-

ventris from China, Sc. casianeoventris Gordoni, Anders., from

Burma, being its nearest ally. It may be distinguished from

the present species by the ears being similar in colour to the

rest of the upper ] arts and by the median grizzled line below.

Anderson further states that the hairs of the tail have fulvous

ends and that the tail has no distinctive black subapical tip.

These last characters, though not very well marked in the

British Museum specimen, bring the race into the Sc. casianeo-

ventris group.

• Cat. Mamm. Culc. Mus. p. 17 (1891).

t Syuonyui of .S'c. yriseojiectus, Blyth (ncc Gray), see later on.
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Scinrnit eri/tlmvus puucfatissimtis, Gray.

Sciurug puuctatissiniHs, Gray, Ann. ifc Miig. Nat. Hist. 8or. .'J, .vx.^lH'J?)

p. '283.

Very similar to the winter pelage of erythroijaster, but tlie

fulvous anuulations nuicli more luiiuite, si) tliat the geueral

appoaianee, is tliat of a hlack sijuirrt'l miuutely spockloil with

fulvous. UiHloiparts uuifoiiu deep chestnut. Tail black.

Ears and feet like the upper parts.

Hub. Cachar Hills.

Type, B.M. bb. 12. 24. 108.

Sciurus crythrccus Sladeniy Anders.

Schtrus Sladeni, AndiTs. Proc. Zool. Soc. Lonil. 1>S71, p. l.'W ; Blvth,

J. A. S. 15. xliv. (IBZ-O) oxtr. no. p. ;i7 ; Anders. Zool. lies. (1880)

p. 242.

This form, of which there are no sj)ecimen3 in the Museum,
is evidently nearly related to the typical erythncus in having

the red tip to the tail; it is, however, quite distinct from all

the other forms, and may be distinguished by its chestnut

feet.

IJab. Thigyain, Upper Burma.

Sciurus castuneoventris typicus.

Scittnis citstaneoveiitrtK, Gray, Ann. & Mftg- Nat. Hist. x. (1842)

p. 2f.3; Swinhoe, P. Z. S. 1870, p. G23.

General colour above brownish, each hair being of a

greyish-brown, with three or four anuulations of a lighter

colour. Underparts vinaceous (rufous vinaceous of liidg-

way), the colour being uniform and not broken by any
median l)and. Tail like the back, each hair terminating in a

fulvous end most cons[)icuous at the tip and sides of the tail.

Jlah. The exact locality of the type is unknown, but all

the other specimens in the Museum are from various places

in the province of Fokien.

Type, B.M. 72 a. China (/. R. Reeves).

This species may always be distinguished from the fore-

going by its smaller size, the fulvous ends to the hairs of the

tail, and the vinaceous tint of the underparts.

Sciurus castaneoventria ningpoensis, subsp. n.

This is a hill-form which is at j)resent known only from

the neighbourhood of Ningpo.
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It is distinguished by its much greyer coloration, caused

by the annulations of the hairs being pale buff instead of

fulvous or ruddy brown. Feet and limbs grey. Underparts

uniform vinous,

J^ah. Hills near Ningpo.
Type, B.M. 86. 10. 28. 3. Hills 30 miles from Ningpo,

March 1884. Presented by Mr. F. W. Styan.

Sciurus castaneoventris Gordont, Anders.

Scinnuo Gordoni, Anders. P. Z. S. 1871
, p. 140 ; Bljth, J. A. S. B. xliv.

(1875) extr. no. p. 37.

This form differs from the typical Sc. castaneoventris by the

presence of a median grizzled line running throughout the

whole length of the underparts and by tiie vinaceous colour

of the same beijig somewhat restricted on the flanks, thus

forming two broad stripes.

Hah. Upper Burma.

Sciurus castaneoventris griseopectus, Blyth.

Seiurus griseopectua, Blyth (necGrayl, J. A. S. B. xvi. (1847) p. 873.

Sciurus Gorduni, var. intermedia, Auders. Zool, Res. (1879) p. 241.

This form is represented in the Museum by a single speci-

men only. It differs from Sc. Gordoni in the mesial grizzled

line not being so broad or so well defined, and in the rufous

portion of the underparts being as broad as in the typical

Sc. castaneoventris, but darker and richer in colour.

Hah. Assam.
My reasons for the inclusion of this form among the

Sc. castaneoventris group have already been given, but

it may be mentioned that the figure accompanying the

original description is inaccurate in two important particulars,

namely, ti)e yellow ears and the black tip to the tail. With
regard to the former, Blyth in his original description makes
no mention of their colour, but he distinctly refers to the

fulvous tips to the hairs of the tail.

Lest my divisions into species and subspecies may appear

to some rather arbitrary, it will perhaps make it clearer if I

point out that in Upper Burma and Assam we have two

forms occurring in the same locality—namely, Sc. Gordoni
and Sc. Sladeni in the former, and Sc. erythrceus and Sc. gri-

seopectus in the latter j it is therefore unlikely, though from

the vagueness of the data not absolutely impossible, that

these should all be geographical forms of one species, and

this is further borne out, sufficiently to my mind to prove the
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existence of two species, by tlie evident affinity of Sc. Gordoni
\o Sc. f/riseopectus and Sc. S/<i(l<ni to Sc. erylhra'us^ ;is well as

the fact that the distinctive characters of the former arc those

of a widely distributed Chinese species. Mr. W. Sclater *

mentions the type of f/riseopectus as bt-ing in the Calcutta

Museum and coming from China. This locality has doubt-
less been placed on the specimen from its obvious affinity

to the Chinese Sc. castaneoventris; but Hlyth was himself
ignorant of the exact locality, and as the specimen in the

Alusciim agrees with his original descrijjtion, we are, 1

think, justified, in default of further material, in assuming
Assam to be its true habitat.

Sciuriis St//am', Thos.

Macrojttg yrise^'/tfcfus, Grnv, Ann. it Mag. Nat. Ili.st. wr. l^, xx. (18(57)

\). 2&2 ("nee Ulytli).

Sciuriig iSti/ani, Tlios. Ann. & Mag. Nat. Hist. ser. 0, xiii. (1894)

p. 363 ; de Winton, P. Z. S. 1899, p. 578.

Closely resembles Sc. castaneoventris, but may be dis-

tinguished by the very pale colour of the underparts, which
are sometimes nearly white.

IJah. Yangtze Valle}'.

Type, B.M. 86. 10 28.5. Between Slianghai and Hang-
chow, Dec. 1885 (F. W. Styan).

Mr. de "Winfon has asked me to correct a note by Mr. Styan
in his |)ai)er, quoted above, stating that probaijly Sc. Styani

was identical with Gray's M. chinensis. The skull of Gray's

type of chincnsis has since been removed and it is evident

that M. chinensis, which is a much smaller animal, has no

connexion with the present group, but is allied to Sc. lokriah.

The exact locality of Gray's type is also very vague, as

Mr. Reeves, who procured it, collected over a large extent of

country in India as well as in China.

Sciurus t/uiiwanen'^is, sp. n. (typical form).

Colour the same throughout and resembling Sc. erythneus

erythrvgaster (summer pelage), but slightly darker, each hair

having two or three lulvous annulations and varying in

colour t'rom very dark brown on the back to greyish on the

underjiarts. No red on the undi^rparts, except, in some
specimens, a tendency to a reddish patch at the base of the

limbs. The outer margin of the ears is slightly lighter than

the rest of the body. Tail grizzled for the first half of its

length, then black, each hair having a hmg yellowi.'sh tip.

* W. Sclater, Gat. Mamm. Mus. Calc. (1891) p. 17.
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Dimensions (in flesh) :—Head and body 9, tail 8 inches.

JJab. Soutli Formosa.
Ti/pe S ad., B.M. 94. 11. 22. 5. Baksa, Formosa, 20lh

Oct., 1893. Collected by Mr. P. A. Hoist.

Sciurus ihamanensis centralis^ subsp. n.

Similar to the last, but having a narrow stripo of chestnut

running from the inner side of each fore limb to the inner side

of each corresponding hind limb.

Hah. Lak-ku-li, Formosa.
Ti/pe § ad., B.M. 94. 11. 22. 4. Lak-ku-li, Formosa,

29th June, 1894. Collected by Mr. P. A. Hoist.

This is evidently a hill-form inhabiting the Central

Mountains.

Sciurus thaiwanensis Roberti\ subsp. n.

Sciurus erythrmis, Swiulioe, P. Z. S. 1862, p. 357.

Similar to thaiwanensis ti/picuSf but having the underparts

of a rich deep chesnut and the general colour of the back
darker and ruddier.

IJab. N.W. Formosa.
7'ype, B.M. 62. 12. 24. 13. N.W. Formosa {Bobert

Swinhoe) .

Sciurus melanogaster, Thos.

Sciurus inelanoyaster, Thos. Ann. Mus. Genov. (2) xiv. p. 068 (1896).

A very dark species, above dark grizzled as in the pre-

ceding species ; below very dark brown, interspersed with a

few longer lightish hairs. Ears and feet sooty brown. Tail

uniformly grizzled to its end. No fulvous tips to the hairs.

Dimensions (in flesh) :—Head and body 200, tail 17*8, hind

foot 47, ear 17 mm.
Hob. Si-oban, Sipora.

Co-type ? , B.M. 95. 1. 9. 11. Si-oban, Sipora, July 1894.

Presented by Dr. Modigliani.

Key to the Species.

A. Underparts deep chestnut,

a'. Tail-hairs with no fulvous tips.

d^. Tail with red tip.

a'. Feet dark Sc, erythrccus typicus.

6'. Feet chestnut Sc. e. Sladeni.

b^. Tail with black tip.

a'. Forehead ruloua Sc. e. bhutanensis.

b^. Forehead rufous Sc. e. erythoyaster

(summer).
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c\ Tnil blfu-k.

c*. Aiiiiulalions on bairsof buck broad. .S'o. <•. cri/t/toi/astcr

(winter).

(P. .Nnnulationsonhftirsof back narrow. Sc. e. jnttictatissitnus.

b\ Tail-bairs witb fulvous tiji.'j.

a'^. Indi-rparts uiiifornily coloured .... So. thaiicancnsis liubeiii.

U*. linderjmrts witb g^rizzled median
line Sc, t. ccutnilia.

H. Undeqiarta same colour as tbe back .... Sc. t. tifpicus.

(.'. Ilnderi>art8 viuacuous (viuaceou3 rufuus,

]{tdi/wuy).

a\ Undi-rjmrts uniformly coloured.

rt^ Hack brownisb Sc. castaneovcntriatypicxu.

I)''. IJack greyisb Sc. c. nitujpvensis.

6'. Uiiderpart*! witb grizzled median line.

a'. Rufous area narrow Sc. c. Gurdoni.
l>^. Ku foils area broad Sc. c. yriseopectua.

\). Undorjinrtd yellow Sc. Stijani.

E. Underparts black Sc. vulanugaster.

XX.— On the Squirrels of the Sciurus Prevostii Group.
hy J. L. BoNHOTE, B.A.

This group of squirrels, like the other groups with which I

have already dealt, shows clearly that, although a certain

amount of variation may be found in individuals frum the

same locality, yet when a large series comes to be examined
there is no doubt as to the locality from which any particular

individual may have come, and the differences, although in

some instances slight, are in all cases constant. From the fact

that the various races are geographical, it necessarily follows

that there must be intermediate form.s, and some of the races

about to be described show this intergradation in a very
marked degree.

For example Sciurus Caroli, described in this paper, is a

very constant race and markedly distinct from Sciurus Caroli

griseicauda, which, on the other hand, although constant in

its essential characters, shows a wide range of individual

variation.

Another point to be noted in regard to this paj)er is the

case of Sciurus atricapillus from S.W. Borneo, 'i'here are

no specimens in the Museum from that locality, so that one
is unable to judge whether the differences between Sc. atri-

capillus and -Sc. Caroli should entitle them to rank as s|)ecio3

or sub.^pecies. I have therefore described the latter as a new
species, though the advent of lurthor material may prove it to

be only a subspecies of Sc. atricapillus.
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The same remarks hold good with regard to Sc. baluensia

from Borneo and Sc. erythromehis and Sc. Scldegeli from
Colebes. I am inclined to believe that further investiga-

tion will prove them to be races of one and the same species,

but from lack of sufficient material and data I have thought
it best, considering the distinctness as a rule of Bornean and
Celebean species, to keep them separate.

The next point of note is tiie question of the exact locality

of Sc. redimitus. The original describer states that it vvas

collected in the East Indies; Temminck imagines it to have
come from S. Borneo ; while Schlegel, correcting the last-

named author, stales that it came from Sumatra and that he

removed it from the original spirit in vvliich it was preserved.

It is impossible to say which, if any, of these statements is

correct
; from the original description it seems to agree

most nearly with the race from Selangore, but in the face

of Schlegel's statement that it came from Sumatra it seems
best to leave the matter open for the present.

Owing to lack of material, I have omitted descriptions of

the skulls, although from those examined there seems to be
very little, if any, variation among them.
We have thus seven species in this group :

—

(1) Scittrus Prevostiij from the Malay Peninsula, Su-
matra, and Borneo.

(2) Sciurus atricapillus, from S.W. Borneo.
(.•>) Sciurus Caroli, from Sarawak and the Baram district,

Borneo.

(4) Sciurus baluensisj from N.W. Borneo and the Ba-
ram district.

(5) & (6) Sciurus erythromelas and Sc. Schlegeli^ from
Celebes.

(7) Sciurus rufuJiiger, from Borneo.

Of Sciurus Pi-evosdi ton (or probably only eight) races

may be distinguished :

—

(1) Sciurus Prevostii lypicus, from Malacca and the

Malay Peninsula.

(2) Sciurus Pr€Vostii Bumei, from Selangore.

{'6) Sciurus Prevohtii sarowakensis, from Sarawak.

(4) Sciurus Prevostii kuchingensis, from Kuching,
S.W. Sarawak.

(5) Sciurus Prevostii vavigator, from Sirhassen Island.

((3) Sciurus Prevostii LungkauuSj from the Island of

Bangka.
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(7) Sciurus Prevostii horneoensis, iVom Pontiaiiak, S.W.
Boriioo.

(8) Sciurus /'revosd'i redtmitu.<ty locality unknown.

(y) Sciurus Prevostii liaffiesii^ trom Sumatra.

(10) Sciurus Prevostii rufogaster, from Cliina (doubtful).

W\\\\ regard to the last two forms, there is not sufficient

material to judge whether they be distinct or not. The
types, which are the only specimens I have had an oppor-

tunity of examining, seem to me identical, and it is quite

probable that they both came from the same place, as the

exact locality of rufogaster is very doubtful.

In addition to the forms mentioned above, Mr. G. Miller, Jr.,

has recently described * two otlier insular forms, viz. :

—

Sciurus miruellus, from Pulo Wai, Tambelan Ishind.

Sciurus 7nimiculuSj from !Ste. Barbe Island.

They are distinguished from Sc. Prevostii typicus by the

narrowness of the white band, especially on the thighs, and,

as might be expected, are most nearly allied to Sc. F.
navigator of this paper.

Sc. mimiculus differs from Sc. mitnellus only in its smaller

size.

Sciurus Prevostii tgpicus, Dosm.

Sciurus Prevot<tii, Desni. Maiiiin. \6'22, y. 335; Schlegel, Nederland.

Tijdschr. vol. i. 1803, p. 1^4, pi. i. tijr. 1 ; Andersun, Zool. Res.

Yunnan f, 1878, p. 269; Flower, P. Z. S. 1900, p. 358.

General colour above deep black, bordered on either side

from the tip of the nose to the outer side of the limbs by a

bro<Td white stripe, which has a tendency to be slightly

grizzled on tiie checks. The whole of the underparts, in-

cluding the outer side of the fore limbs, deep chestnut. There
is a siiort black stripe, always present, but of varying width

and intensity, running between the thighs and the shoulders

immediately beneath the wliite lateral strijje. Tail uniformly

black throughout, frequently bleaching to a light brown.

Dimensions (from skin) :—Head and body 2oQ uiillim.,

tail 270, hind foot (s. u.) 58.

JJab. Malay Peninsula ; Singapore, Malacca, Penang.

Proc. Wash. Ac. Sc. vol. ii. p. 218 (1900).

t A full synonynij' for the irhoU' group will be found in Dr. .\nderson's

work qu<)t*»<l above.
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Sciurus Prevostii Ilumei, subsp. n.

Sciunts Prevostii, Desm., Thos. P. Z. S. 188G, p. 70.

Differs from the preceding form in the red of the under-

parts covering the whole of the fore limbs and spreading

upwards over the shoulders till it meets tlie black of tlie bade.

The cheeks are grizzled, but behind and below the ear is a

pure white patch. The hind feet are of a more brilliant and
purer chestnut than in S. P. typicas, and the black sublateral

stripe is not always present.

Dimensions similar to the last.

Hah. Klang, Selangor.

Type, B.M. 85. 8. I. 230. Collected 4th April, 1879, by
Mr. W. Davison.

Sciurus Prevostii sarawakensis, Gray.

Macroxtis sarawakeiisis, Gray, Ann. & Mag. Nat. Hist. xx. 1867, p. 277.

This race, of which only two specimens are known, is very
distinct from the preceding forms. One of the chief features

(common to this and the next) is the tail, the hairs of which
have long light fulvous tips, which, though sometimes worn,

are always to be seen. The black of the back is somewhat
restricted ; it narrows down to a stripe over the shoulders, and,

broadening out over the back, narrows again over the thighs

to a stripe about the width of the tail. The lateral stripe,

which is narrow and of a dirty white between the limbs,

broadens out to cover the whole of the thighs, where it is of

a light fulvous, each hair being black at its base. Tlie whole
of the underparts, shoulders, sides of neck, face, and limbs

are of a deep chestnut, slightly tinged with fulvous over the

shoulders, and with a tendency to being grizzled on the cheeks.

There is no sign of the sublateral black stripe.

Dimensions as in Sc. Prevostii typicus.

Hah. Sarawak.

Type ? , B.M. 59. 9. 19. 5. Collected by Mr. A. R.
"Wallace.

A second specimen was collected by Mr. Charles Ilose on

the River Batang Lupar, fifty miles from the coast, in S.W.
Sarawak, August 1892.

Sciurus Prevostii kuchingensisy subsp. n.

Very similar to Sciurus Prevostii sarawakensis, but differs

in the lateral stripe being pure white, in having a much
larger extent of black on the neck and back, and in the ful-

vous tips to the hairs of the thighs being small, so that the
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tliiglis havo ii gioyisli grizzleil apucaraiico ; tlie sliouldcrr*,

silica of the neck, ami clicck.s arc also griziilcil, altlioui^li in

Boinc cases tlicy aro suiruscil witli nil'oiH. Tail witli hroa'l

fulvous tips to all the hairs except those t'oruiing the oiul.

I)iinciisi(»!is as in Sc. Prevostii typicas.

Hub. Kuchiii^-, Sarawak.
Type $ , B.M. 99. 12. 9. 47. Collected lath Sept., 189G,

by Air. Charles Hose.

Sciurus Prevostii navigator , subsp. n.

Specimens from the island of Sirhassen form a very distinct

race. They are much smaller in size, the chestnut of the

underparts is far brighter and more orange in tint. Tho
lateral line, which starts from the shoulders, is narrow, cl .'ar,

and well marked, and spreads out over the thighs as in

6c. P. sarawakensis. The shoulders are of a liglit fulvous,

which becomes darker and grizzled on the cheeks and sidesof

the head. The tail is pure black, and its hairs show no

signs of fulvous tips.

Dimensions (from skin) :—Head and body 235 niillim., tail

225, hind foot 47.

Ilali. Sirhassen Island.

Tijpe, B.M. 94. 9. 'IS. 14. Collected Sept. 22, 1893, by
Mr. A. Everett.

Sciurus Prevostii hangkanus, Schlegel.

Sciurus Prevostii hangkanus, Schlegel, op. cit. p. 26, pi. i. fig. 2.

Most nearly resembles Sc. P. Ilumei from Klang, but

may be distinguished by the cheeks and sides of the nock
being iron-grey instead of white.

Dimensions as in Sc. P. typicus.

Ilab. Island of liangka.

Sciurus Prevostii borneoens is '^ (Miillor & Schlegel).

Sciurus Prevostii, vnr bonieoe7isis, Miill. i>t Sell., Verhaud. over de Nat.
Cteach. Overz. liezitt., Zool. p. 8t5 ns;3y~44).

Sciunis Prevostii homeoensis, Schlegel, op. cit. p. 2(?, pi. i. tig. 3.

This form, as one might expect, is most closely allied to

Sc. P. kuchiiigensis from Kuching, which is, in fact, not
very far north of Poiitianak. It is distinguished bv the fact

that the black of the back is not sharply defined from the lateral

• This name antedates that p-iven by Gray to a Bornean form of 6". hiji-

purus (Ann. .S: Mng. Nat. Hist. xx. 1867, p. 283). For that I would
suggest the name of S. hip/mrus Grayi.
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stripe as in all the other races, but the hairs of the back as

they approach the stripe are more or less broadly tipped with

fulvous, so that the sides become grizzled like the thighs.

Dimensions as in Sc. P. typicas.

Hah. Pontianak, S.W. Borneo,

Sciurus Prevostii Raffiesi, Vigors & Horsf.

Sciurus Rnffiesi, Vigors & Horsf. Zool. Journ. no. xii. 1828, vol. iv.

pi. iv. p. 113; Temm. Esq. Zool. Guin. p. 242 (1853).

Sciurus rufocularis, Gray, Ann. & Mag. Xat. Hist. vol. x. 1842, p. 263.

Sciurus Prevostii swnatranus, Schlegel, op. cit. p. 25.

A very distinct and easily recognizable form. The
whole of the upper parts and tail are of a deep black. The
white lateral stripe, which is broad and well defined, starts

behind the shoulders and spreads out over the outer side of the

hind limbs. The underparts, including the shoulders, fore

limbs, inner side of hind limbs, and feet, are of a very deep

chestnut. The cheeks and sides of the neck are grizzled iron-

grey ; a patch on the side of the nose pure white.

Dimensions as in Sc. P. typicus.

Hah. Sumatra.

Co-type, B.M. 84. 6. 3. 8. Collected by Sir T. S. Raffles,

formerly in the Zoological Society's Museum. Received

from the late Dr. Crisp's collection.

I have united under this species Sc. rufogidaris of Gray,

which was stated to have come from China, although it most

probably did not. It differs from Sc. P. Rafflesi only in size,

and the other differences mentioned by Gray do not seem to

hold good.

Sciurus Prevostii redimitus, Boon Mesch.

Sciurus redimitus, Boon Mesch, Nieu. Verhandl. Nederl.Inst. Amsterd.

1829, vol. ii. p. 243, pL

This form seems to be very nearly allied to Sc. Prevostii

Ilumei, differing chiefly in being lighter in colour, and this

might possibly be due either to bleaching or to the spirit in

which it was preserved. There seems, however, to be great

doubt as to its locality ; and in view of the fact that Schlegel

states positively that it came from Sumatra, it seems best to

leave it as a separate race for tiie present till further informa-

tion is forthcoming.
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The next species with which wc have to deal is

Sciurus atn'capillusj Schlegel.

Sciuriis atricapillm, Scbl(>f;;el, op. at. p. 27, pi. ii. fi;r. 1.

Sciurus rediinitus, Boon Mesch, Temni. Es'i. Zool. Guin. p. 245 (partim)
(1853).

In tliis species, accorcliiig to the tlcscrlber, the underparts
and inner sides of limbs alone are chestnut. The t:\il is black,

shading to rufous-brown. The white lateral stripe is

narrower and the sublateral black stri[)e much bro;ider than
in Sc. Prevostii typicus. The top of tiie muzzle and feet are

black, the remainder, including all the; upper jiarts, is covered
with black hairs annuiatod with fulvous, which is rather
paler on the tiiighs, cheeks, and sides of the neck.

Hab. Kapouas Kiver, east of Pontianak, Borneo.

The next is a species in which we get a highland and a

lowland form, the limit being roughly at 1000 feet, and
neither of these appears to have been hitherto described. They
come from the Baram district of Sarawak, and the large

series in the Museum has been almost entirely collected by
Mr. Charles Hose. For the lowland form I propose the

name

Sciurus Caroh\ sp. n.

Sciurus Prevostii, Desni., Hose, Mamm. Borneo, 1893, p. 45 (partim).

Top of the head, neck, and shoulders dirty fulvous white,

each hair being dark at its ba.se, with a broad fulvous tip.

Remainder of back narrowing down towards the root of the

tail dingy black, each hair being black, with two narrow
fulvous annulations. Lateral stripe from behind the shoulders

and the whole of the outer side of the thighs and hind limbs

white. Underparts, feet, sides of neck, cheeks, face, and rim

round eye pure chestnut, also the ears, although these latter

show a tendency to become grizzled. Tail broadly annu-
lated with black and pale fulvous. Sublateral black stripe

very faint or absent.

Dimensions (from skin):—Head and body 275 millim.,

tail 200, hind foot o').

Ildb. ^larudi River, Baram district.

Ti/j>e ?, B.M. i)i>. 12. 9. bi). 2Gtli May, iSdS. Col-

h'cted by and named in honour of .Mr. Charles Hose.

Ann. tt ^f<lff. X. Ifiat. Ser. 7. Ty/. vii. 13
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In some specimens tlierc is a tendency for the shoulders to

become tinged with rufous. I have examined specimens of

this squirrel from the Miri River and from the lower slopes of

Mount Dulit.

Sciurus Caroli griseicaudttf subsp. n.

Scinriis Preoostii, Desm., Hose, he. cit. p. 45 (partim).

The whole of the upper parts, including the feet, crown of

head, sides of face and neck, and tail, of a uniform grizzled

greyish, darker on the fore limbs and slightly lighter on the

sides of the neck and thighs, occasionally white on the latter,

the sides of the face more or less suffused with rufous. The

lateral white line narrow and starting well behind the

shoulder, but widening out slightly on reaching the thighs.

The sublateral black stripe always broad and toell marked.

Underparts, inner sides of limbs, and a ring round the eye

chestnut, as in the preceding form
;
the insides of the ears

are also slightly suffused with the same colour.

Dimensions as in Sciurus Caroli.

flab. Mount Kalulong, Baram district, alt. 2000 feet.

Type (?, B.M. 93. 6. 1. 5. February. Presented by

Mr. Charles Hose.

This squirrel, which shows a wide limit of variation, with

a great tendency towards the preceding form, may never-

theless always be readily distinguished by the very broad and

well-marked black sublateral stripe, which in Sc. Caroli

typicus is generally absent, but if present is very faintly deve-

loped. It appears widely distributed in the Baram district,

specimens having been received from most of the mountains,

including Mount Dulit, Batu Song, Niah, Bakong.

Sciurus baiuensis, sp. n.

Whole of the upper parts, including the sides, neck and

face and outer sides of the limbs and feet, uniform grizzled

brownish olive, slightly darker along the median line, the

top of the nose, feet, and sides of the face being more or less

suffused with chestnut, each hair being dark brown with one

or two fulvous annulations. The lateral light stripe is short,

narrow and light yellow in colour, and loses itself before

reaching the thighs. The sublateral black stripe is broad and

well marked and of equal length with the lighter stripe. The

remainder of the underparts, muzzle, and a ring round the

eye chestnut. Tail deep black, with no sign of annulations.
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Dimensions (from skin) :— llrad and body 275 millim.,
fail 2S0, hind foot .W.

Hah. Mount Kina Bain, Borneo, alt. 1000 feet.

Time S, B.M. 9"). 10. 4. 11. Collected March 1887 by
Mr. J. Whitehead. Presented by Mr. OldHid I Thomas.
There are also specimens from Mount Dulit up to 5000 feet

in no way diftcring from the above.
I am somewhat doubtful as to the specific distinctness of

this form from Sc. cn/thromelas of Schlogel from Ci'lebos
;

but in view of the distinctness of the Bornean fauna from that
of Celebes, it seemed best to consider it speciikally distinct
until an opportunity occurs of comparing it with Celebean
specimens.

Sciurus haluensis suffusus^ subs p. ii.

Considerably smaller than the previous form. The whole
of the upper parts as in Sc. haluensis, but the colour absolutely

uniform throughout and without any rufous on the feet or top

of the nose. The sides of tiic face and a ring round the eye
are pure chestnut, but the muzzle is paler. The tail is similar

in colour to the back. The presence of the light lateral stripe

is only faintly indicated by a lighter tinge about the centre

of each side, and the sublateral black stripe, although
distinct, is very short.

Dimensions (from skin) :—Head and body 200 millim.,

tail 185, hind foot 43.

Hab. Tutong River, N.W. Borneo.

Ti/pe, B.M. 98. 9. 28. 7. Collected by Dr. Waterstradt.

Kiciurus erythromelas, Temm.

Sciurus erythromelas, Tenim. Esq. Zool. Gain. p. 248 (partim) (1853) ;

Schli'pt'l, op. cit, p. 28.

Upper parts lustrous black, slightly suffused with rufous on

the cheeks, sides of the neck, shoulders, and outer side of the

thighs. The underpai-ts, including the feet and inner sides of

the limbs, deep chestnut, the feet, however, possessing black

hairs as well. The tail has a reddish-brown iiue, and the

light annulations to the hairs of the sides form themselves
info a faint lateral stripe. ^Iiizzle whitish.

Dimensions as in 'S'c. alricupdlus.

Ilab. Menado, N.W. Celebes.

This description and that which ftdlows jiave been taken

from Schlegel, as I have had no speciujcns for examination.

13»
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Sciurus Schlegtli, Gr.iy.

Sciurus aythrogeni/s, Schlegel, op. cit. p. 29 (nee Waterhouae).
Sciurus Schlegeli, Gray, Ann. & Mag. Nat. Hist. xx. 1867, p. 278.

The hairs of the upper parts black, with fulvous annula-

tions in such a manner that the general colour is black on the

head, neck, back, and feet, the light annulations being most
marked on the sides, where they form a faint stripe, wliich is

bordered by a distinct sublateral black stripe. The under-

parts and the sides of the face chestnut.

Dimensions:—Head and body 200 millim., tail 225.

Hab. Kenia, N. Celebes.

Sciurus rufoniger^ Gray.

Sciurus rufoniffra, Gray, Ann. & Ma^. Xat. Hist. x. 1842, p. 263 ; List

Mamm.B. .M. 1843, p. 142 (nee Pucli.).

Sciurus rufoni(jer, Gray, Ann. & Mag. Nat. Hist. xx. 1867, p. 278.

This species, which is known only from the type, has the

whole of the head, back, tail, and outer sides of limbs and feet

rich black, with a very faint but distinct pale tinge, forming

a light lateral stripe, which spreads out over the thighs.

Underparts and inner sides of limbs rich chestnut.

Dimensions apparently as in the larger forms of this group.

Hah. Unknown.
Type, B.M. 38. 3. 13. 29.

Sciurus rufoniger plutOy Gray.

Macroxus phtto, Gray, Ann. & Mag. Nat, Hist. xx. 1867, p. 283.

Whole of head, upper parts, outer sides of limbs, feet, and tail

rich glossy black. The remainder dark chestnut. In some
individuals there is a faint but clear short white lateral stripe.

Dimensions :—Head and body 200 millim., tail 220, hind

foot 50.

Hab. Sarawak, Borneo.

Type, B.M. 56. 9. 19. 6.

This form seems to be generally distributed in Borneo

and some of the neighbouring islands ; there are also speci-

mens from Sumatra.

Key to the Group.

A. Hairs on the back not annulated.

n^. Whitish lateral stripe present. Face
and cheeks not blacK.
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a^. White stripe unbroken from tip of

nose to boel of liiml foot Sc. Frevostii typictu.

6*. White stripe bmken.
o*. Htiiis of tuil with no fulvous tips,

a*. Light pnrtof tlii^'h not grizzled,

a', tjhouldcrs fulvous.

a*. Sides of face and neck iron-

grey Sc. P. bangkanut.

b\ Sidesoffaceand neck white,
j

*.^; p ll^nitu^.

6\ Shoulders chestnut.

c*. Sides of face and ears iron-

grey Sc. P. Rafflesii.

b*. Light puit of thigh slightly

grizzled.

c'. Face and shoulders fulvous.

Smaller Sc. P. navigator.

6*. Hairs of tail with fulvous tips.

a*. Light part of tliigh not grizzled. 'Sc. P. saraicakenaii.

6*. Light |iait of thigh grizzled.

a'. Sides of body above the white
lateral .>-trip!» grizzled .... Sc. P. borneoensia.

6'. Sidesof body above the white

lateral stripe not grizzled . . Sc. P. kuchingenna.
6'. Whitish lateral stripe, if preSL-nt, very

faint. Face and checks black.

a*. Lateral stripe very faint, but spread-

ing over tiiighs Sc. fufoniger typicria.

6*. Lateral .stripe absent, or sometimes
very faint and short, never on
thighs Sc. rufoniger pluto.

B. Hairs on the back annulated.

a^. Lateral liglit stripe present.

a^. Upper part of thighs lighter than
back.

a*. Feet rich chestnut -Sc. Caroli typicua.

b^. Feet grizzled gr.-yish.

a*. Eye surrounded with rufous

ring Sc. C. griseicauda.

b*. Eye not surrounded with rufous

ring Sc. atricapillus.

b^. Upper part of thighs not lighter

than back.

a*. Larger, length 275 ram. Lateral
light stripe pale yellow Sc. baluensis typicua.

b*. Smaller, length 200 mm. Lateral
light stripe nearly absent.

a*. Feet grizzled Sc. b. suffusua.

6*. Feet black Sc. Schlegeli.

6'. Lateral light stripe absent Sc. erythromelaa.

177
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XXI.

—

Nejo Mammals from Peru and Bolivia, with a List of

(hose recorded from the Inamhari Rivery Upper Madre de

Dios. By Oldfield Thomas.

Two fuitlier consignments luive recently been received from

that indetatigable and most successtul collector Mr. Perry O.

Simons, obtained in South-eastern Peru and the adjoining

parts of Bolivia. Among other places, he was able to visit

tiie Inambari River, whence a collection was recently sent to

the Kew York Museum and reported on by Dr. J. A. Allen *.

By adding !Mr. Simons's species and one or two of Mr. Kali-

nowski's to those recorded by Dr. Allen, I am able to give a

complete list of the mammals as yet known to inhabit the

district.

To commence with, the following new species have to be

described :

—

Cehus fatuellus peruanus^ subsp. n.

Like C. fatuellus, but with the " horns " scarcely deve-

loped, all the coronal hairs being of nearly equal lengtii and
standing vertically upright, with the black cap scarcely

reaching back on to the neck, and with the forearms of quite

the same colour as the body, instead of having a yellowish

patch on them.

Dimensions of the tvpe (as taken by the collector) :

—

Head and body 390'millim. ; tail ^85.

Skull : greatest length 91 ; basal length 62.

Hab. Marcapala, Huaynapata, Inambari Valley, S.E. Peru.

Ti^pe. Female. B.M. 0. 11. 5. 2. Collected 23rd July,

1897, by Mr. J. Kalinowski. Two specimens examined.
1 have taken as representing the true C. fatuellus an ex-

cellent specimen in the Museum from Tolima, Colombia, that

being the country selected by Schlegel as the typical locality

i'or the species.

In connexion with these Peruvian Cebi, it may be noted

that at Idma, Sta. Ana, also in the Province of Cuzco,
Mr. Kalinowski obtained four specimens of a Cebus which
entirely agrees with Gray's C. pallidus, first f said by him to

be the same as C. eleyans, Geoff., but later + described as a

species. The co-types were bleached, and the following is

a brief description of the fresh specimens :
—

General colour pale brown. Head-markings approxi-

* Bull. Am. Mu8. N. H. xiii. p. 219 (1910).

t P. Z. S. 1865, p. 82t). J Cat. Monkeys, p. 49 (1870).
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iiiiitcly as Hgurc'd Xty 8|iix in liis C tnacrocephalus*. Chest

and throat yellow. Forearms and legs bhickish ; fingers and
toes white.

From other evidence it is clear that Mr. Bridges did some
collecting in South-eastern Peru, so tiiat species described as

Irom " Bolivia— Bridges " may in some oases, as in that of

Ctenomys opimus nirfriceps'^^ be really Peruvian in origin.

Ccbus jiavescens cuscinus, subsp. n.

Closely allied to C. Jiavescens, Grciy, butwitli a large bruwii

coronal patch.

F^ur of face much lon<rc'r than in most Cebi, there beinjr no

peripheral short-haired portion. Hairs on forehead and
cheeks smoothly directed backward, those on the crown upright

or slightly reversed, though not forming any marked crest or

horns. General colour of back pale brown, with a suffusion

of rufous. Each hair is pale slaty at base, with a dull pale

red intermediate portion and a brown tip; posteriorly on the

rump the rufous increases in depth and intensity, passing

gradually on to the rich rufous of the hind limbs. Throat
and chest uhitish ; belly (the hairs of which are reversed

forward.") bright orange-rutbus, continuous with the rufous

legs. Hairs of forehead and cheeks pale glossy yellowish,

the tips of the hairs browner. Square patch covering crown
(about 2 inches broad and rather more in length) dark chocolate-

brown, the bases of the hairs pale brown. Ears well clothed

with shining yellowish hairs. Fore limbs pale brown above,

passing into rufous on the forearm and whitish on the

fingers; their inner sides bright rufous to the wrists. Hind
limbs rich rufous loth on their outer and inner sides, the toes

dull whitish. Tail bushy, the bases of the hairs proximally

rufous, terminally white, the tips of the hairs inconspicuously

brown.

Altogether the colouring of the body and limbs is not unlike

, that ot the monkey figured by F. Cuvier as the " Sajou h

pieds doles" J, although the liead is so entirely different.

Skull small and delicate.

Dimensions of the type (as taken by the collector in the

Hesh) :—
Head and body ;54<) millim. ; tail 81)0; hind foot 250;

t-ar 35.

* SJiiu. & Nes].. htH^. pi. i. (\62S).

t Tho8. Aun. & Ma^. r<at. Hist. (7) vi. p. 384 (1900).

\ H. N. Mttniui. (foT.) iii. pi. Ixix
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Skull: greatest length 93"5 ; basal length 61; zygomatic

breadth 61 ; breadth of brain-case 51 ; combined length of

lower cheek-teeth 25.

Hab. Callanga, Cnzco, Peru. Alt. 1500 m.

T^/pe. Old female. B.M. no. 98. 11. 6. 1. Collected

21st April, 1808, by Ilerr Otto Garlepp.

This monkey differs from the true C. jlavescenfi, Gray, by
its prominent brown crown-patch, the head of that animal

being quite uniform in colour. The exact history of Gray's

type has not been preserved, but there seems to be some
evidence that it may have been obtained by Wallace on the

Rio Negro. This, however, remains to be verified by the

capture of further specimens.

Galera * harhara hrunnea, subsp. n.

Dull chocolate-brown all over, the head and nape scarcely

lighter than the back, though the nape has something of the

usual yellowish suffusion. A small yellow neck-spot present.

Limbs slightly darker, but not black. Tail coarsely mixed

brown and yellow, some of its hairs all brown, some yellow

basally and brown terminally, and many (especially for the

proximal half below) all yellow.

Size and cranial characters apparently as in typical

O. harhara.

Dimensions of the type (measured in the flesh) :

—

Head and body 700 millim. ; tail 420; hind foot, s. u. 108,

c. u. 116; ear 41.

Basilar length of skull 109.

* Since writing my paper on the subspecies of the Tayra (Ann.

&!Mag. Nat. Hist. (7) v. p. 145, 1900} my attention has been drawn by
Dr. Forsvth Major to the importance of the characters which distinguish

that animal from the smaller forms, and the consequent advisability of

recogniziug Gray's genus Galera.

Dr. Isehring also has admitted the genera Galera and Galiciis as

distinct in his paper on the group in 1886.

In this same paper he speaks of a " varietas peruana,'^ von Tschudi ; but

I fail to find any such name used by the author of the ' Fauna Peruana.'

If it is intended by Dr. Nehring as a new name, I venture to think that

it would have been clearer had he said so. However, as said above, I

cannot ^ee from Tschudi's description that his animal ditlurs from the

ordinary form of G. Barbara.

A siujilarly ambiguous name is introduced by Dr. Nehring in the

simple statement that " besides the typical form of G. vittata, a smaller

variety, chilensis, should probably be distinguished." But n)ore than a

century earlier Molina had given to the Chilian Grison the name of
" Musiela quiqui " ^.

^ Sagg. S. N. Chili, p. 292 (1782).
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Hob. Mapiri, Upper Beni River, W. Bolivia. Alt. 800 m.
Tt/pe. Male. B.M. no. 1. 1. 1. .37. Original !iuinbcr 1197.

Collected 27th August, 1900, by Mr. P. O. Simons. One
specimen.

Native name " Tawarc " (P. 0. S.).

This subspecies of the Tayra is characterized by its general

brown colour, all the other forms

—

including the one described

by Tschudi from Peru, on which Dr. Nehring's "peruana"
is presumably based—being either black, or, if at all brownish,

at least with a wholly black tail.

Rhipidoinys phceotis, sp. n.

A rather small reddish species allied to R. microtis^ Tlios.

Size about as in R. microtis and fuhiventsr. Fur close

and fine; hairs of back about 8 millim. in length. General

colour above fulvous, lined with black on the back, clearer

rufous on the sides. Face more greyish. Under surface

white throughout, or the extreme bases of the hairs slaty

;

line of demarcation on sides well defined. Ears of medium
size, blackish brown, contrasting markedly with the general

colour of the iiead. i'ront of fore limbs and metacarpals

like back, fingers white; outer side of hind limbs fulvous,

darkening to brown on the distal part of the metatarsus,

toes white. Tail well-haired, pencilled, uniformly blackish

brown.

Skull in size and general appearance not unlike that of

B. fulviventer, but with a broader interorbital region.

Palatal foramina shorter than in either of the allied species,

not reaching back to the level of the front of m.\
Dimensions of the type (measured in the flesh) :

—
Head and body 112 millim. ; tail bruken ; hind foot, s. u,

28*5, c, u. 2.J ; ear 18. The tail of the second specimen, of

about the same general size, is 115 millim. in length.

Skull: greatest length 30*2; basilar length '2'6'5; greatest

breadth 163; nasals, length 9*8; interorbital breadth 5"3
;

breadth of brain-case 14; interparietal 4*4: X 11*2; diastema 8;
length of palate from henselion 12*5; palatal foramina 5

;

length of upper molar series 4:2.

hah. So-rario, 13° 5' 8., 70° 5' W., Upper Inambari, S.E.

Peru. Alt. 1000 m.
Type. Male. B.M. no. 1. 1. 1. 23. Original number

lUG. Collected 23rd July, 1900, by Mr. P. O. Simons.
Two specimens.

This species seems to be most nearly allied to R. microtis,
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Thos., but differs by its larger and darker-coloured ears,

smaller palatal foramina, and smaller molars.

Eliyvwdontia ducilla, sp. n.

An Eligmodontia of tlie short-tailed group, with a striking

superficial resemblance to Phyllotis snblimis, though smaller

and with shorter fur.

Size small, about as in E. lepida, laucka, &c. Fur very

soft, fairly long; hairs of back about 8 millim. in length.

General colour above pale greyish fawn, finely grizzled with

brown ; nearly uniform in tone from head to rump, but the

centre of the back rather darker. Sides of nose and an indis-

tinct line running along the flanks edging the belly-colour

pale sandy fawn. Under surface white, not sharply defined

laterally, the hairs grey basally, white terminally. Ears of

medium length, pale brown ; a whitish spot on the head

behind them, as in other species of the group. Hands and

feet white above ; soles hairy posteriorly. Tail less than

half the length of the head and body, well clothed with hairs,

handy white above, clear white below.

Skull with the nasals and preniaxillary processes of equal

extension backwards ; interorbital sj^ace narrow, more parallel-

sided than in E. Jaucha \ interparietal broad, strap-like,

narrow antero-posteriorly, its lateral parts as broad as the

centre; palatal foramina long, extending to the second lamina

of w?.\ Teeth of the complicated brachyodont character found

in E. laucha and its allies, very different to those of Phyllotis,

which are of a more simple, though semi-hypsodont and

zigzag, pattern.

Dimensions of the type (measured in the flesh) :

—

Head and body I'd millim.; tail 30; hind foot, s. u. 17,

c. u. 18 ; ear 17.

Skull : greatest length 21*7
; basilar length 18*5; greatest

breadth 12; nasals, length 8; interorbital breadth o'O]

breadth of brain-case 10*4; diastema O'l
;
palate from hen-

selion 9*8
;

palatal foramina 5 ; length of upper molar

series 3*7.

Eab. San Anton, Lake Titicaca, S.E. Peru. Alt. 3800 m.

2ype. Female. B.M. no. 1. 1. 1. 1. Original number
1118. Collected 28tb June, 1900, by Mr. P. O. Simons.

This pretty little mouse is most nearly allied to E. lepida

and aorel/a. but may be readily distinguished from both by
its much paler and more fawny colour. Its superficial resem-

blance to Phyllotis sublimis is so great that at first sight it

might be taken for a smaller shorter-haired subspecies of that

animal.
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Oxi/tnt/cterus I'n's^ sp. n.

Size rather less than in 0. inca, Thos. General colour

nifous, heavily lined with black, es|)ccially along the middle

of the back, so that the dorsal area is noticeably darker than

the sides, which are a clearer fulvous rulous. Black tips of

dorsal hairs with a distinct greenish iridescence. Head
browner. Under surface ochraceous rufous, not sharply

defined laterally from the rutbus of the sides; chin whitish.

Ears, upper surface of hands and feet, and whole of tail

black, or a lew whitish iiairs on the terminal part of the tail

below.

ISkull, as compared to that of 0. inca, with the nasals more
pointed and less trumpet-shaped anteriorly and more rounded

posteriorly. Brain-case slightly broader and shorter and

without any indications of rudimentary postorbital processes.

Back of palate level with middle of 7».\ Incisors narrower

and weaker than in O. inca.

Dimensions of the type (taken in the flesh) :

—

Head and body 160 millim. ; tail 102; hind foot, s. u. 30,

c. u. 33 ; ear 2'2.

Skull: greatest length 37 ; basilar length 29; breadth of

nasal opening 3"5; nasals 14*5 x -I'S ; interorbital breadth

6*5; breadth of brain-case 15
;

palate length from heuselion

14'5
; diastema 9*7; palatal foramina 8 1x3-4; length of

upj;er molar series 5*7.

Hab. San Ernesto, near Mapiri, Upper Beni Kiver. Alt.

lOuO m.
2)/jjc. Male. B.M. no. 1. 1. 1. 76. Original number

121«. Collected 5th .September, 1900, by Mr. B. O. Simons.

Eleven specimens examined, three from San Ernesto and the

others from Mapiri itself.

From Dr. Allen's O.Juliacw this species differs by having

its underside coloured exactly as in 0. inca. The latter

again diflers by having its rufous darker and more chestnut

in tone and spread more unitbrnily over the body, so that the

back is little darker than the sides; nor is there any irides-

cence in the dorsal hairs. The cranial differences have already

been referred to.

Oxymycterus viinnis^ sp. n.

A member of the group ol small Alcodon-\\)n.^ Oxyinycteri^

the nearest ally being (J. boyolenni.f^ Thos.

Ciencial appearance that of the common small Akodons, in

colour intermediate between A. caliyino.iun und A. boliviensia.
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Eyes apparently very small. Fur very fine, long and silky
;

liairs of the back 11-12 millim. in length. General colour

above very finely speckled dark olivaceous grey, very uniform

in tone all over. Top of muzzle rather blacker. Head like

back , but the speckling rather coarser. Ears short, well-haired,

blackish brown. Sides scarcely paler than back. Under
surface brownish grey, the bases of the hairs plumbeous,

their tips dull greyish ; no line of demarcation on sides.

Upper surface of hands and feet brown. Tail about the

length of the head and body, very finely scaled, thinly haired,

uniform dark brown throughout.

Skull very thin and papery, the surfaces smoothly rounded

and without ridges ; muzzle narrow, eveidy tapering, not

irumpet-shaped anteriorly ; interorbital broad, smoothly

rounded; interparietal minute; palatal foramina long,

reaching nearly to the middle of m}.
Dimensions of the type (measured in the flesh) :

—

Head and body 92 millim.; tail 96; hind foot (s. u.) 22
;

ear 17.

Skull: greatest length 27; basilar length 20*5; zygo-

matic breadth 18"5; length of nasals 11 ; interorbital breadth

5'7
; breadth of brain-case 13; diastema 7*2; palate from

henselion 11*6; palatal foramina 5'8x 2'1 ; length of upper

molar series 4"7.

Hah. Limbane, Dept. Puno. Alt. 2600 m.
lype. Female. B.M. no. 1. 1. 1. 48. Original number

1126. Collected 6th July, 1900, by Mr. P. 0. Simons.

Four specimens examined.

Ko one would take this remarkable little animal for anything

but an Alcodon without examining the skull; but the cranial

characters show it to be a member of the group of Oxymycteri

which contains 0. hogotensis, Thos.*, and 0. lanosus, Thos. f,

from both of which it may be readily distinguished by its

colour and proportions.

Akodon pulcliei-riinus and its subspecies.

Of the beautiful mouse discovered by Mr. Kalinowski at

Puno, and described by me in 1897 % under the above name,

Mr. Simons has sent a number of examples from different

localities in South-eastern Peru—Sumbay, Caylloma, Crucero,

and the Inambari River ; and Mr. Bernard Hunt has also

* Acodon hogotensis, Thos. Ann. & Mag. Nat. Hist. (6) xvi. p. 369

(1895J.
t Ann. & Mag. Nat. Hist. (6) xx. p. 218 (1897).

j 1 om. cit. p. 649 (1897).
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contributed some additional specimens from Caylloma. These
localities show that the species ranjjcs over a qiiadranj;iilar

area some 200 miles each way between about (J9^ and 72^ VV.

and 13° aii.l lO^ S.

But the specimens from the different localities are not all

identical, falliii<T; into four fairly separable subspecies, those

from Sumbay being apparently typical, while each of the

other places above mentioned has its own local form.

All are, however, so alike in general characters and agree

so closely with the original description that there is no need

for a detailed account of eacli, the differential characters and
the dimensions being alone given.

1. Akodon pulcherrimus (typical).

Back fuscous brown, not darkening laterally, the sides if

anything paler than the back. White ear-patch large, ex-

tending backward beyond the ears when these (dry) are folded

hack, continuous below with tlie white of the under surface,

or, rarely, with a faint darker wash separating the two.

H(d>. Puno {Kalinowski) ; Sumbay, near Arequipa (^V/nons).

Alt. 4000 m.
Average measurements of five specimens from Sumbay :

—

Head and body SO-H millim. ; tail 72-8 ; hind foot (s. u.) 23 ;

ear 19.

2. Akodon pulcherrimus cayllomce, subsp. n.

Like the typical form as to general colour and ear-patch,

but the sides darkening instead of lightening as they approach

the white of the belly, so that an indistinct blackish line is

formed edging the clear white of the belly.

Dimensions of the type (taken in the flesh) :
—

Head and body 9-1 millim. ; tail 82 ; hind foot 23 ; ear 20.

Average measurements of four adults : Head and body Ul"?
;

tail 75"2 ; hind foot (s. u.) 22*2; ear iy"5.

Ilah. Caylloma. Alt. 4300 m.
Type. Female. B.M. no. 0. 10. 1. 74. Collected 14th

.June, 1900, by Mr. P. O. Simons. Six specimens examined,

of which Mr. Simons obtained four and Mr. Hunt two.

Two young specimens show the dark lateral marks parti-

cularly well.

3. Akoilon pulcherrimus inambarii^ subsp. n.

Like the typical form as to colour, but the light ear-patch

is so much reduced that the laid-back cars surpass it poste-
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riorly, and laterally there is a broad band of the general dark

colour connecting the cheeks and flanks and dividing it from

the white belly-colour.

Dimensions of the type :

—

Head and body 110 millim. ; tail 80; hind foot, s. u. 24,

c. n. 26*5 ; ear 23.

Hab. Limbane, on the Inambari River, Upper Madre de

Dios. Alt. 3400 m.

Type. Female. B.M. no. 1. 1. 1. 41. Original number
1150. Collected 26th July, 1900, by Mr. P. O. Simons.

One specimen only.

4. Akodon pulcherrimus cruceriy subsp. n.

General colour olivaceous, the rufous tone disappearing from
the brown and leaving an olivaceous not unlike that of

Akodon longipilis or macronyx. Auricular patch small, sur-

passed by the ears and more or less separated from the white
of the throat.

Dimensions of the type :

—

Head and body 100 millim. ; tail 87 ; hind foot, s. u. 28,

c. u. 25"5
; ear 22.

Average measurements of four adults : Head and body 98
;

tail 79; hind foot 23; ear 21-5.

Hah. Crucero, on the pass between Puno and the Upper
Inambari. Alt. 4550 m.

Type. Female. B.M. no. 1. 1. 1. 45. Original number
1167. Collected 29th July, 1900, by Mr. P. O. Simons.
Four specimens examined.

In general appearance, owing to its different dorsal colour,

this race seems the most distinct of all.

List of the Mammals as yet known from the Inambari River.

Dr. Allen's recent paper [l. c.) gives an account of some
mammals collected by Mr. H. H. Keays, nominally at
" Juliaca, in South-eastern Peru, a little to the westward of

Lake Titicaca " ; but it is clear, both by the latitude and
longitude given (13° 30' S., 70° W.) and by the species

represented, all of which are Amazonian and not Titicacan,

that the collection is from the Rio Inambari, where, as a
matter of fact—at Santo Domingo—Mr. Simons found
Mr. Keays at work. There may be another Juliaca on the

Inambari, or, more probably, Mr. Keay's letters and collec-

tions came via Juliaca, Titicaca, and that thus the mistake
arose.
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Previously a few specimens had been obtained by Mf. J.
Kalinowski at Marcapata, lower down the Inambari, and by
including these, the species recorded by Dr. Allen in

Mr. Keays's collection (omitting the Larjldium) , and those

now received from Mr. Simons, the number of Inambari
mammals is raised from eighteen to twenty-seven.

T.ngothrix sp. (probably L. Humboldt i).

A number of skulls. Marcapata. J. Kalinowski.

< ehus fatuellus peruanus, Thos.

Marcapata. Kalinowski (as above).

Alouatta nigra^ Geoff.

Myotis sp.

Xyctinomus sp.

Saccopteryx sp.

Rio Inambari. Simons.

Nasua montana^ Tschudi.

^ ? , Limbane. Simons.

These are the first specimens assignable to this rare species

that the Museum has received. Though from the same
locality, they differ remarkably from each other in their

general colour, one being comparatively rufous and the other

more or less straw-coloured.

The species appears to replace in the Peruvian Andes the

peculiar small-toothed iV. olivacea, Gray, of the highlands of

Ecuador, Colombia, and Venezuela. It is probably l3r. Allen's
" Xtisiia nasua^ L.''

Sciurus cestuatis cnscinus, Thos.

$ $ , Rio Inambari, IGth and 19th July.

These specimens quite agree with the type, except that

their feet are rather less yellow. In a nice series sent by
Mr. Simons from Mapiri, however, there is considerable

variation both in the colour of the feet and of the belly, the

latter part being almost white in .some specimens.

Jfhipidomys phceotis, Thos.

Segrario. Simons (as ab'^ve).
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Oryzomys nitidusj Tlios.

R. Iiiambari. Simons.
The study of a very interestuig series obtained by Mr.

Simons on the Peren(5 has convinced me that the rufous rat

which in ISS-i * I called " Ilespero/nys laticeps, var. nitidas,^

is only an exceptionally rufous form, neither species nor sub-
species, but merely a variation of that to which I tlien gave
the name of //. /a^/ce/?s. The specimens called nitidaa had
all been in spirit, and this often tends to turn fulvous into

red. Now the Perend series, all adult, vary from a dark
smoky Mus viusculus-Wko, grey to a rich fulvous, at least

along the flanks, the dorsal area being still dark. The fulvous

specimens tend to have lighter tails below than the grey
ones, but the two forms intergrade completely. No doubt
the Andean rats will prove distinct from the true laticeps, but

all, whether brown or rufous, must bear the name of nitidus.

Specimens of this species, generally in the gvey phase,

have been obtained by various collectors all along the Andean
slopes from Ecuador into Bolivia.

Oryzomys Keaysi, All.

cJ, Rio Inambari.

? , Limbane.

These specimens differ considerably from each other, but

only within the limits shown by a series of the closely allied

0. Childi oi Bogota, where there is much variation in size,

and the belly may be anything from a sharply defined

v/hitish to a rich bufFy continuous Avith the rufous of the

sides.

Such variation is very unusual among American Muridge,

and in the face of it 1 think it by no means impossible that

0. albigularis, Tomes, 0. Childi, Thos., 0. meridensisy

Thos., and the present animal, which are undoubtedly all very

closely allied to each other, may hereafter have to be amal-

gamated. Probably I should not myself have given a special

name to the Inambari form.

Oryzomys ohtusirostris, All,

(? c? (? ? ,
Segrario, 13° 30' S., 70° -V W.

(J, Limbane.

The different forms of the lonqlcaudatus-Stolzmanni group

are exceedingly difficult to differentiate, but I use the name

Dr. Allen has applied to the Inambari race.

* P. Z. S. 1884, p. 452, pi. xlii. fig. 1.
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Xectomys Oarleppti, Tlios.

Xeacomj/s spinosus, Thos.

Dr. Allen's Inambari record for this species was quite to be
expected, as Mr. Simons has found it both on the Peren^ and
at Mapiri, on the Beni.

Ichthyomys Stohniannif Thos.

Marcapata. J. Kalinowski.

Oxymycterus juUacce, All.

Skeleton 9 , Kio Inambari. Simons.
It is unfortunate that Mr. Simons did not obtain a skin of

this species for comparison with 0. inca and iris\ but the

skull, which is barely adult, is not exactly like that of either.

Ouyviycttrus api'cah's, Allen.

One specimen. Santo Domingo, 13° 5' S. and 70° W.
1800 m. 21st July. Topotype.

This most remarkable rat is so unlike any previously

known species of Oxi/mycUrus that until its skull was cleaned

I could not believe that it had been correctly placed in that

genus ; but its cranial characters confirm Dr. Allen's judgment
in the matter.

It was at Santo Domingo that Mr. Simons found ^Ir. Keays
in residence, so I presume that it was there he collected the

specimens described by Dr. Allen.

Ojrymycterus mimus, Thos.

Limbane. Simons (as above).

Akodon caliginosus, Tomes.

Marcapata. Kalinowski.

Santo Domingo. Simons.

Also sent by Mr. Simons from Maj)iri, across the frontier

in Bolivia.

Akodon bolivtenst's, Meyen.

Limbane. Simons.

This is the common olive Alcodon of all the highlands of

S. Peru.

The type locality is not in Bolivia, but near Mount Misti,

Dept. Arequipa. My A. mollis is its lowland representative,

and may peihaps pass into it.

Ann. d- Mag. S. Hist. Sen 7. Vol. vii. U
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Akodon pulchem'mus inambarii, Thos.

Limbane. Simons (as above).

Dactyloniys peruanusj All.

Proechimys Simonsi\ Thos.

Dasyprocta variegata, Tscliudi.

(J ? , Marcapata. J. Kalinowski.

Iliis Aguti sctms to grade northwards into 1). isthmica^

intermediate specimens occurring along tlie Andes of Ecuador.

Examples from the Santa Marta Mountains, representing

r>. cohmhtana^ Bangs, are also very similar to Peruvian skins.

Dideljjhi's pernigra, Allen.

cJ, Marcapata. J. Kalinowski.

? , Limbane. Simons.

Marmosa Keaysi^ Allen.

Chi'ronectes minimus, Zimm.

XXII.

—

A new Free-tail Bat from the Lower Amazons.
By Oldfield Thomas.

Promops Trumbulli, sp. n.

Closely allied to P. perotis, Wied, but with smaller ears,

smaller tragus^ and much smaller and lighter teeth.

Ears more moderate than in P. p)^^'otis, united at their

anterior bases, hairy in the same parts as in P. perotis, but

not so thickly ; keel less broadly flattened externally ; tragus

quadrangular, nearly or quite as broad as high, about

2 millim. in each dimension, so far as can be made out on the

skin.

General colour above more " hair-brown " than the rufous-

brown of P. perotis. Under surface whitish brown, paler

along the middle line ; the long hairs on the throat whitish

grey ; face and chin blackish brown.

Skull similar to that of P. pierotis except for its generally

lighter build, and this may be partly due to immaturity.

Teeth in shape similar on the whole to those of the allied
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apecies, except that there is a marked notch at the coutre of

the inner basal ein;^uhim of the U|)pcr canines, visible in the
buccal aspect of the teeth. The very considerable dilFercnce

in the actual size of the teeth is shown in the following
table :—

P. lierotis, P. TmmhulU,
mm. nun.

Uppor incisors, coinbineil bri'adth at base .

.

3'8 3"3

I'ppor canino, li>n<jfth fmiu c'in;,'iihnn ante-

riorly '>•;{ 4-0

I'ppor ranine, preatest diameter at base,

horizontally 3-9 2*8

I.arj.'-e premolar and first two molars, com-
biniHl lenjrtii S-o 6*8

Lower canine, heipht from cingnlum ex-

ternally •")-4 4-0

Fir-st lower jiremolar, transverse diameter. .
2*2 1'6

First lower molar, transverse diameter .... 2'i) 1*9

Specimens of P. perotis from Bolivia [Bridges) and Lagoa
Santa [Reinhardt) have teeth agreeing closely in size with

tho.se of the example measured, which came from Cordova
[White).

Forearm of the type (the epiphyses not yet fully united)

73 millim.

Hah. Para.

Type. Skin. B.M. no. 99. 11. 2. 1. Collected 7th June,

1898, and pre.'^ented by J. Trumbull, Esq.

XXIII.

—

Xotice of a Species o/'Paludcstrina new to the British

Fauna. By Edgar A. Smith.

In October last year Mr. Lionel P. Adams sent for my
inspection a number of specimens of a very small species of

Palndesirina which had been obtained in the canal at

Dukinfield, Cheshire.

Three weeks later other specimens were forwarded to me
by Mr. F. Taylor, of Oldham, who informed me that he was

the first to discover the j)resence of this siiell at the above

locality.

It is certaiidy quite distinct from the other British species

and at present has not been identified with any foreign form.

It has been suggested by Mr. Adams and otlu'rs that possibly

it may be an introduction from North America, having been
14*
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brought over in the same manner as Planorhis dilatatus and

Physa heterostropha.

P. Brotonii, Petterd, from Tasmania, more closely resem-

bles this species than any other with which 1 am acquainted,

and it is curious that the other species of Paludestrina

(P. Jenkinsi), added of recent years to the British fauna,

should also have an extremely close Tasmanian representative

in P. Legrandiana of Brazier.

The present species may be thus described :

—

Paludestrina Taylori.

Animal with the foot pale beneath, oblong, rounded behind,

somewiiat auriculate anteriorly, with tlie front edge straightish

or even slightly sinuated. Proboscis cleft beneath in front,

blackish above and at the sides, pale at the end ; body also

blackish at the upper part of the sides. Tentacles moderately

long, scarcely tapering, rather obtuse at the tips, semitrans-

parent, with a dark streak on one or both sides; eyes coal-

black, large, slightly prominent at outer base of tentacles,

with a sulphur-coloured spot above each.

Shell subcylindrical, turreted, umbilicated, brownish or

olive horn -colour, obscured by a blackish earthy deposit

;

whorls four in number, very convex, separated by a deep
suture, clean specimens exhibiting tine lines of growtii ; aper-

ture broadly ovate, a little narrowed above
;
peristome con-

tinuous, outer margin simple, columellar edge slightly

thickened and faintly reflexed.

Length 2^-3 millim., diam. 1^.
- Operculum paucispiral, thin, horny, slightly concave
exteriorly.

The sulphur spots above the eyes are a very striking feature

in this mollusc, and under the microscope have a granular

and even almost luminous aspect. Tiie small size, besides

the other characters mentioned, readily distinguish this from
the other British species. I have much pleasure in associating

with this form the name of its discoverer.

XXIV.

—

New South.American Sciuri, Heteromys, Cavia,

and Caluromys. By Oldfield Thomas.

Sciurus griseogena meridensis, subsp. n.

Precisely similar in size and general colour to the typical

form, but the fur very much longer (hairs of back about
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20 niillim. in loiigtli), the belly-liairs plumbooud basally

below their vivid tulvoiH-nifoiH tips, the separation of the

l»elly tVom the body-colour lens sharply defined, and tlic ears

edged with bright rufous. Patch behind base of ears dull

yellowish.

Dimensions of tln^ type (measured in skin) :

—

Head and body 220 niillini. ; tail 220; hind foot, s. u. 48,

c. u. 52 ; car 20.

Sknll : greatest length 52; basilar length ;{9
;

greatest

breadth 305; nasals 16x7*3; interorbital breadth 15"4

;

palate from henselion 23; diastema J3; length of upper
tooth-row (crowns) 8*7.

Hah. Escorial, Sierra de Merida. xVlt. 2500 m.
T>/pe. Male. B.M. no. 98. 7. 1. 33. Collected 10th No-

vember, 189G, by S. Brieouo.

This is evidently simply a highland form of S. yriseogena^

of which the type came from " Venezuela."

Sciurus [Microsciurus) otinus, s\). n.

Similar to S. (J/.) istlimius, Nels., in all respects exter-

nally, except that the ears, instead of being like the ciown
(or rather more ferruginous) on both surfaces, are internally

blackish towards their edges, and externally arc white, con-

trasting markedly with the general colour. Their extreme
edge, however, is black, the white hairs having fine black

tips. Orbital rings scarcely perceptible. Caudal hairs

ringed with black and pale yellow, their tips yellowish white.

Nasals of about the same length as in 6'. isthmius, but their

posterior edge, instead of forming a round-angled W, is

shaped like an open inverted V— A — the lines of the A being

continuous behind with those bounding the premaxillary pro-

cesses posteriorly. Incisors of the usual size.

Dimensions of the type (in skin) :

—

Head and body 130 millim. ; tail (c.) 112 ; hind foot, s. u.

33, c. u. 36 ; ear 13.

Skull : tip of nasals to front of interparietal 33*3
; zygo-

matic breadth 22*7; nasals 10 (diagonally) x5"l; inter-

orbital breadth 13*3; diastema (to p.*) 89; pahitc tVom
henselion 14'2; combined length of large premolar and three

molars 5*1.

JJa/j. Medellin, Colombia.
Ti/2)e. Female. B.M. no. 76. 8. 8. 6. Collected by

^Ir. J. K. Salmon. Two specimens examined.

In the second specimen the ears are not so markedly white

as in the type, but the cranial characters are quite similar.
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S. (M.) similis, Nels.*, from Call, Colombia, of wliicli the

Museum ]>ossesses a skull, differs by its uuusually slender

incisors, these being only T-l millim. in depth as against 2*0.

S. chrysurusj Puch.t, the only other allied species, may be

distinguished by its golden or ferruginous tail.

Ueteromys australis, sp. n.

A large dark species, with naked soles, allied to //. melano-

leucus.

Fur close and crisp, rather short, spines about 8 millim.

long by 0*5 millim. broad. General colour dark smoky grey,

as in the allied species, the hairs of the back finely tipped

with yellowish, the spines greyish white with black tips.

Ears short, practically naked, black, finely edged with white.

A tuft of stiff hairs just in front of the ears black, but in some

cases white. Muzzle, throat, pouches inside and out, belly,

and inner sides of limbs white. Lower part of forearms

indistinctly slaty greyish all round, which colour runs on to

the median part of the metacarpals, the remainder and the

digits white. Posteriorly also the metatarsus is indistinctly

brown, the toes being white. Tail thinly hairy, the rings of

scales showing through, brown above, white below, the two

colours not sharply defined.

Skull stoutly built, broad iu proportion to its length ; its

detailed characters apparently much as in the allied species.

Dimensions of the type (measured in the flesh) :

—

Head and body 135 millim.
; tail ll>7 ; hind foot, s. u. 30,

c. u. 33 ; ear 15.

Skull : greatest length 35 ; basilar length 24*5
; zygomatic

breadth 17; length of nasals 14"2
; interorbital breadth 9'2

;

interparietal 4' 7 X 9*5
; length of j)alate from henselion 14*2

;

diastema 9 ;
length of upper molar series (crowns) 4'5.

IJab. St. Javier, Lower Cachabi River, N. Ecuador. Alt.

20 m. ^

Type. Female. Original number G4. (Collected 23rd

June, 1900, by G. Flemming and R. Miketta. Fourteen

specimens examined.

This is by far the most southern record for the genus
Heteromys, and is the first discovery of any member of the

genus to the west of the Andean chain. The species is allied

to the dark naked-footed species H. longicaudatus^ anomalus,
melanoleucus, &c., but seems to be different from any of them.
Among other characteristics its partially dark metapodials

would alone distinguish it, as the other members of the group
have these parts wholly white.

* Bull. Am. Mus. N. H. xii. p. 78 (1899).

t ' Revue Zoologique,' 1845, p. 337.
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Cavia boliviensis liltoralia, subsp. n.

Fur short, Imir.s of back only about 17 milliin. in leii^^th

(apart from tho line clouf^ated points). General colour abovo
.similar on tlio whole to the more northern .subspecies, but

more finely speckled and also less yellow than in most
specimens of the typical form. Hairs of back indistinctly

annulated to their bases, the paler slaty bases I'ound in

G. b. leucohlephara being- replaced by alternate lighter and
darker rings of grey ; subterminal ring biiffy, tips black.

Rings round eyes lighter than head, but not conspicuously so.

Belly dull buffy white, not sharjily defined, the bases of the

hairs grey. Upper surface of hands and feet bufty, becoming
paler terminally.

Skull shaped as in the true C. boliviensis, but smaller,

although this may be due to immaturity. Nasals narrower

and ending opposite the ends of the premaxillury processes.

Zygomata less widely ex])anded anteriorly. Palatal foramina

shorter and broader. BuUje smaller. Incisors very narrow.

Dimensions of the type (measured in the flesh) :

—

Head and body 19y millim. ; hind foot, s. u. o5, c. u. H9
;

ear 18.

tSkull : greatest length -17
; basilar length 38*7

; zygo-

matic breadth 28 ; nasals l.VGx 6 ;
iiitcrorbital breadth 9'8

;

interjiarietal 5"2 X 9 ; mastoid breadth 20'5; diastema 12".">
;

palatine foramina 4 X 2*3
; length of palate from henselion 20

;

length of upjier molar series 11 ; combined breadth of lower

incisors 2"0.

Ilah. Bahia Blanca, Argentina.

Type. Female. B.M. no. 0. 8. 5. 7. Collected 29th Sep-

tember, 1896, by Mr. W. Jex.

A considerable number of specimens of the true G. bolivi-

ensis have now been received from different localities round

Lake Titicaca, collected by Messrs. Pentland, Garlepp, Kali-

nowski and iSimons, and these, like the original series

collected by Bridges, vary considerably in their general

colour, the whiteness, brownness, or bufliness of their bellies,

and even more strikingly in the shape of their nasals. How-
ever, none of them agree in the shortness of their fur, the

fine speckling of the back, and the annulation of the bases of

the dorsal hairs with the Cavy from Bahia Blanca. Speci-

mens from the intermediate localities, representing G. leuco-

blejihara^ Burm., agree in these characters more with the

Titicacan animal.

Owing to the difficulty in determining the age of Cavies, I

am not sure as to the exact age of the specimen, but think it

would have attained rather larger dimensions.
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Caluromys laniger pt/rrhus, subsp. n.

General colour of back rich rufous, not unlike that of some
of the red Marmosce of the M. murina group ; a faint trace

of the spinal white patch present. Face short-haired, grey,

contrasting with the rufous nape and occiput, the median

dark line strongly marked. Cheeks and under surface dull

buffy white, the hairs almost entirely vvitiiout slaty bases.

Forearm pale greyish, becoming white terminally on the

metacarpus. Legs duller grey, continuous with a large

greyish patch on the outer side of the hips. Woolly |)art of

tail passing from rufous proximally to brown terminally

;

extension of fur on upperside of tail only about an inch

beyond that on lower side ; naked part brown for about 3 inches,

then white.

Dimensions of the type (measured in skin) :

—

Head and body 285 millim. ; tail 400 ; hind foot (s. u.) 42
;

ear 28.

Skull : basal length 53 ; zygomatic breadth 34 ; inter-

orbital breadth lO'o ; breadth across postorbital processes 17'5
;

palate length 31 ; combined length of mp.^^ m}^ and »?."

{m}'^ of Catalogue) 8.

Ilah. S.W. Colombia and N.W. Ecuador. Typical

locality Rio Oscuro, near Call, Cauca River, Colombia.

Alt. 1000 m. Other specimens from S. Javier, Lower Rio
Cachabi, N.W. Ecuador.

Type. Male. B.M. no. 99. 9. 6. 50. Original number
482. Collected June 1898 by Messrs. Batty, Parish, & Co.

Native name " Chucharata " at Cali, " Cucumbi " at

S. Javier.

This form of the Woolly Philander differs by its bright

rufous colour from the dark C. I. ci'cur, Bangs, of Sta. Marta,

Bogotd, and the Oriente of Ecuador^ on the one hand, and
from the peculiar pale (juayanus of S.W. Ecuador on the

other. Its light forearms and hands also distinguish it from

the former, as from the Amazonian ocliropus^ Wagn., and the

Peruvian ornatus^ Tschudi. Perhaps it is really most allied

to the Central-American derbianus, Waterh., but differs by
the reduction of the white dorsal patch to a mere trace, the

more defined frontal stripe, and the much darker colour of the

woolly part of the tail. The unusually slight difference in

the extension of the upper and lower fur on the tail is also a

well-marked character common to all the specimens examined.

The Ecuadorean specimens are like that from Colombia in

every respect.
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XXV.

—

An Account of a ('uUection of /iultfrfh'cs obtained by

Lord J)e/<imere, chiefli/ at .]fitnisu, near Mount Kenya. By
Arthur G. Butler, I'li.lJ. ^^c.

MUNISU appears to be sitiiatctl at ail altitude of 4150 feet,

and most of Lord Dolainere's captures were obtained in that

locality ; but a few of tiic speeiea were obtained in East

Central Africa, on the Athi River.

The collection consists of seventy-nine species, none new
to science, but three new to the .Museum series, viz. }[ono-

Irichtis kenioj Belenois margaritacea, and Pinacopteryx rubro-

basalts. The following species of special interest were also

secured :

—

J^recis guruana, P. Grcgovii^ Planema montana,

Acrcea uvuif Uranothauuia nubifer, Mylothris rubricostaf

Terias hapale in both sexes, Hynchloc disiorta, PapiUo echeri-

uides, Pyrgus machucosa, and Cyclopides quadn'signata.

Nymphalidae.

I. Amaun's albimaculatUj Butler.

A singularly deep-coloured male, the band on the second-

aries being of a dark testaceous rather than clear ochreous

tint, as in A. Aiisorgei.

2. Tirumala Petiveranay Doubl.

February 1900.

W. Limnas chrysippus, var. Klugilj Butler.

•A. Monotrichtis sajiiza, llewits.

Four males and one female of the wet phase and a male of

the dry phase.

.'>. Monotrichtis kenia, Rogenh.

A male of this species, which is new to the collection, was

obtained in February 1900; it is evidently the Eastern

representative of J/, auricruda, from which it ditTers in its

darker cohjur, superior size, and the white instead of buffish

bubapical belt on the primaries.

6. Neoccenyra Gregoriiy Butler.

February 1900.
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7. Charaxes poIIuXj Cramer.

8. Charaxes Kirkii, Butler.

This species seems to replace the Western C. viola in East

Central and Northern Africa ; both sexes are easily distin-

guished.

1). Charaxes cithteron, Felder.

One perfect male, with unusually broad pale i)atch on

secondaries.

10. Charaxes varanes, Cramer.

11. Precis cloantha, Cramer.

(J $ ,
Munisu; c? , Meara : 15th February, 1900.

12. Precis aurorina, Butler.

13. Precis elgiva, Hewits.

14. Precis cebrene, Trimen.

15. Precis Westermanni, Westw.

Three males of this Western form, which we iiave also

from Monbuttu.

16. Precis clelia, Cramer.

A series obtained in February.

17. Precis guruana, Rogenh.

18. Precis Gregorii, Butler.

February 1900.

19. Precis natalica, Felder.

20. Pyrameis ahyssinica, Felder.

Embi, 15th February, 1900.

21. Hypolimnas misippus, Linn.

A series of male specimens, 19th February, 1900.

22. Hamanumida dcedalus, Fabr.
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2;}. Crenis Boisduvali, Wallgr.

Fcbinary.

24. Argynni.^ /lanninytonf, Elwcs.

]5tli February, 1900.

25. Ati'lla p/ialuiitha, Drury.

A long series of both wet and dry phases.

26. Neptis agatha, ('raiiicr.

27. Neptid&psis ophione, var. velleda, Mab.

February.

28. Eurgtela kiarbas, Drury.

29. Byhlia ilithyia, var. simplex, Butler.

A pair, Meara, 19th February, 1900.

30. Byhlia vulgaris^ Staud.

31. Planema monfana, Butler.

One female was captured in February.

In his useful work on African Rhopalocera Prof. Auri-

villius regards P, montana as a variety of P. aganice; but

he separates P. ineruava, and figures the female, as a distinct

species. As a matter of fact, P. meruana is simply an abso-

lute synonym of P. montana, of which P. bertha 01 Vuillot is

the male. As to its being a variety of P. aganice, it might
just as well be regarded as a variety of P. gea or almost any
uther Planema. On the face of it, the fact that an Englishman,
German, and Frenchman all decided independently that it

was perfectly distinct is a strong argument for its specific

value.

32. Acrcea Johnstoni, Godman.

9 (vAY.jlavescens).

February.

33. Acraa cabira, Hopff.

34. Acrcea alicia, E. M. Sharpe.

35. Acra'a uiui, II. G. Smith.
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36. Acrma serenely Fabr.

cJ, Embi, 15tl» February, 1900.

37. ^Icnea lycia, Fabr.

J (typical forui), Munisu in February.

? (var. daira), Athi River.

38. Acnea ccccilia, var., Fabr.

This t'onu niiglit be taken for A. onerata, excepting that

the internervular folds are not blackened. 1 am afraid that

eventually connecting-links will bo discovered. The width of

the border certainly varies considerably in this as in many
species.

39. Acnva natalica, Boisd.

Lycsenidge.

40. Uranothauma nuhifer^ Triraen.

It is rather surprising to find this southern species so far

to the north ; one would rather have expected to meet with

U. cordatus.

41. Polyommatus bceticiis, Linn.

S cT, Munisu and Embi, 15th February, 1900.

42. Syntarucus telicanus, Lang.

(^ cJ ? , Munisu ; ? , Athi River.

43. AzanTis ubaldus, Cramer.

J (J, Athi River (all much worn).

Papilionidae.

44. Mylothris rubricosta^ Mab.

45. Colias electra, var. edusa, Fabr.

A pair taken at Embi on the 15th February.

46. 2'erias brigitta, Cramer.

^ (S , Munisu : ? ? , Embi, 15th February, and Meara,

19th February.

The specimens are of the wet phase.
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47. Terias hapale, Mabille.

I find that 1 was too liasty in quedtioiiing Prof. Auri-

villius's action with regard to tliis species
;
the males are pale

lemon-yellow and without brand, the females white. Probably

T. niessalina is the nearest ally.

48. Terias Marshalli, Butler.

49. Terias Boisduvaliana, Mabillc.

(J (J, Embi, 15th February, and Munisu.
Both examples belong to the dry phase (T. lethiopica). I

am afraid that it will be dilfieult in future to decide as to

whether a female belongs to T. hapale or T. lioisJuvalianay

unless the two are taken together; I believe ours are now
all correctly sorted, but I do not feel absolutely sure. As a

rule, 1 think, the under surface of T. Boisduvaliana has more
sharply defined (less blurred) markings than in T. hapale.

50. Teracolus Calais^ Cramer.

51. Teracolus eris, Klug.

52. Ttracolus incrttus^ Butler.

A pair of the dry phase from Munisu.

53. Teracolus auxo^ Lucas.

A pair of the dry phase from the Athi River in Central
East Africa.

54. Teracolus xanthus^ var. metagone, Holi.

i $ , Athi River, Central East Africa.

This is a typical dry-season phase of the species.

55. Teracolus pseudacaste, Butler.

cJ c? ? ? ,
Athi River, Central East Africa.

All the examples are of the dry-season phase.

56. Catopsilia Jlorella, Fabr.

(J J $ ? ,
Munisu

; <S 6 ,
Embi, loth February, lUOU.

57. IJefenois zvchalia, Boisd.

6 6, Embi, 15th February, IWU.
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58. Belenois severhia, var. infida, Butler.

o9. Belenois mesentina, Cramer.

60. Belenois margaritacea, E. M. Sliarpe.

February.

This is new to the Museum series. It differs a little from
the figure in that the border of the secondaries is regularly
dentate-sinuate internally, not enclosing spots of the ground-
colour ; this, however, is a likely variation to occur in a
species of Belenois, and may represent a seasonal phase.

61. Belenois Westiooodi, Wallgr.

cJ, Embi, loth February, 1900.

62. Synchloe Johnstonij Crowley,

c? ^ , Embi, 15th February, and Munisu.

63. Synchloe distortay Butler.

? , Athi River, Central East Africa.

This is only the second example that I have seen.

64. Ptnacopteryx ruhrobasaliSj Lanz.

cJ ? ? , Munisu, in February.

How the describer of this species could possibly imagine it

a variety or aberration of P. pigea (which shows no orange at

the base of the primaries in the female) I cannot at all under-

stand ; its proper position is between P. astarte and P. orbona

(of which I hold P. larima, Boisd., to be the female *). The
male, of which we previously possessed a rubbed example
under my P. vidua, is of a similar character to P. astarte.

Herr Lanz describes females of the wet phase with well-

defined dark outer border to the primaries ; in all our speci-

mens this border is reduced on the outer margin to small spots

which terminate the veins (dry phase).

Prof. Auvivillius icUiUtifies Boisduval's iusect with " a very rubbed
example of thysa, Hoptfer "—a Belenois, I prefer an identification which
does not require abrasion to make it answer.
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65. Pinacopteryx gerda, H. G. tSmitli.

cJ , Embi, loth Frljiiiary
; (J c? ? ,

Mukusl in February.

These also arc all of the dry phase.

66. Eronia leda, Boisd.

67. Nychitona medusa^ Cramer.

February.

This sj;ccics should have been placed after Mylothris; the

specimen is rather interesting, the apical border of the pri-

nnrics being continued to the second median branch, the black

spot being also unusually large.

68. Papilio simih's, Cramer.

February.

69. PapiUo demodocus, Linn.

Munisu in February.

70. Papilio nireus, Linn.

February.

71. Papilio brontes, Godman.

? , Embi, I5th February, 1900.

72. PapiUo echerioides, Trimen.

February.

A slightly aberrant male example in which the spots com-

posing the belt across the primaries are reduced in size.

Hesperiidae.

73. Eretia lugens, Rogenh.

Munisu and Embi, 15th February.

74. Pyrgiis machacosa, Butler.

Three males ; one from Embi, loth February.

75. Gomalia elma, Trimen.

76. CyclopAdes quadrisignata^ Butler.

77. Padraona zeno^ Trimen.

78. O'egenes Letterstedti^ Wallgr.

79, Ithopalocampta forestall, Cramer,

March.
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XXVI.— Description of a netv Oecho from the Niger Delta.

Bj G. A. Boulenger/F.K.S.

Hemidnctylus A nsorgii.

Head olongate, once anrl tliree fourths as long as broad,

not very distinct from neck ; snout obtusely pointed, longer

than the distance between the eye and the ear-opening; fore-

iiead slightly concave
;
ear-opening vertically oval, more than

half the diameter of the eye. Body and limbs rather slender.

Digits moderately elongate, free, normally formed, the inner

well developed ; 5 lamellae under the poUex, 8 under the

fourth finger, G under the hallux, 11 under the fourth toe.

Head covered with very small granules, which are larger on
the snout ; rostral four-sided, twice as broad as deep, with

median cleft above ; nostril pierced between the rostral, the

first upper labial, and three nasals ; 11 upper and 12 lower

labials; syniphysial triangular, twice as long as the adjacent

labials; two pairs of chin-shields, the median pair forming a

suture behind the symphysial. Upper surface of body
covered with minute granules intermixed with small strongly

keeled tubercles, forming 8 irregular longitudinal series

;

ventral scales quite as large as the dorsal tubercles, imbri-

cate, smooth. No enlarged tubercles on the limbs. A short

angular series of 9 prseanal pores. Tail cylindrical, slender,

covered above with small granules and transverse series of

subconical tubercles, beneath with large, irregular, imbricate,

smooth scales. Dark brown above, with some lighter spots;

whitish beneath, finely speckled with brown.
millim.

Total length 115
Head 16
Width of head 9
Body 39
Fore limb 19
Hind limb 25
Tail 60

A single specimen from Sapele Station, Niger Delta
;

pre-

sented to the British Museum by Dr. W. J. Ansorge.

XXVII.

—

The Musk-Rat of Santa Lucia (Antilles).

By C. I. Forsyth Major.

The obvious inference that the musk-rats of the Antilles

pertaiTi to the Hesperomyinae was first announced by the

Secretary of the Zoological Society of London when regis-

tering a specimen from Santa Lucia amongst the additions
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to (lie incna;;erie *. 'Vwo ye;wA later Gosse remarlcs tli.-it the

Mus piiorides o{' Di'sinarostj " found in the Caribbean Islands,

lias not the dentition ot" the 01d-^V^o^ld rats, but resembles, in

the struetiirc of its molars, the South-American rats grouped
by l\Ir. Waterhousc under the ;i:cnoric name of Ifesperomt/s "

f

.

From the published description and figures it is impossible
to make more than a guess as to which group of Ilesporo-

myina' the musk-rats may belong; Wiiige was therefore right

in saying that their closer relationship is still unknown.
'I'he examination of a specimen from Santa Lucia in the

British Museum (no. 53. 12. 16. 4), ])resumably the one
mentioned in the P. Z. 8. for 1849, shows that we have to do
with the genus Oryzomys. The same may be said of the

]\Iartiiiique musk-rat ; one of the type specimens from Mar-
tinique, presented by Plee to the Paris Museum, has found
its way to the Leyden Museum, and its skull was kindly lent

to me by Dr. Jentink.

Tiie detailed description, with figures, of these two skulls,

together with the lower dentition of a third (extinct) species

found by Prof. Gregory in a small ossiferous breccia of

Barbuda, will be given in another place.

The fullowing is the synonymy of the musk-rat from
Martinique :

—

Oryzomys piloris (Zimmerm.).

Rat )ini^(jud (^I'iluri), C. de Rochefort, Hist. Nat. et Morale des Ilea

Antilles de rAui(5rique, p. 124 (1G58).

Musk Cavi/, Teimaut, tSyn. of Quadr. p. 247. no. 183 (1771); 3id ed.ii.

p. 97 (1793).

Cavia, S/Jtcies vfjscura, Ei-xleben, Syst. Regni Auim., Mammalia, p. 357
(1777).

Castor I'ilons, Zinmiermann, Zool. geogr. p. .509 (1777).

Mus pi/oridex, Di'suiurest, Diet. !Sc. Nat. t. xliv. p. 463 (1820) ; Wagner,
Seliivbt-r's Jr^aiigthieie, tsuppl. iii. p. 444 (Ib4i5).

Mus Besmarestii, Fischer, bjn. Mauunaliiini, p. 316 (1820).

Le Pilori, F. Cuvier (E. Ueo&roy <5c F. Cuvier), Hist. Nat. des Mammif.
iv. pi. cclviii. (1830).

Ifespcromys {Meyalumys) pilorides, p. p., Troucssart, Le Naturaliste,

no. 45, p. 5 (1881); Auu. So. Nat., Zool. xix. Art. no. 5, p. 13 (1885).

Jlolovhilus {^Meyalomys) pilurulee, p. p., Trouessart, Catul. Mamui. p. 520
(1897).

Uah. Martinique.

* " Mtis (Ilesperomys) pilorulcs,'' I'roc. Zool. 8oc. London, 1849,

]). 105.

t P. IL Gosse, 'A Naturalist's Sojourn in .Jamaica,' pp. 449, 450
(1851).

Ann. (k Mag. N. Hist. Ser. 7. Vol. vii. 15
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For the specimen of Santa Lucia a new specific name is

here proposed :

—

Oryzomys lucice, sp. n.

Mxis (Hcsperomys) pilorides, MitchtU, Proc. Zool. Soc. London, 1849,

p. lOo.

Hesfcromys {Megalomys) pilorides, p. p., Trouessavt, opp. citt.

Hohchilm {Megalomi/s) pilorides, p. p., Trouessavt, opp. citt.

The Martinique specimens vary somewhat in their dimen-

sions ; all are of large size, the skull of the largest specimen,

described by Trouessart, having a length of 70 millim.

The species of Santa Lucia is distinguished by its habitat,

its smaller size, the conformation of the outer wall of the

infraorbital foramen (the anterior margin of whicii is more
convex forward than in 0. piloris^j find, lastly, by tiie colora-

tion of the belly, which is white in Oryzomys pilaris and
nearly wholly brown, continuous with the upper colour, in

0. luciie.

Measurements of Skulls and Molar Series.

O. lucice (t^'pe). O. pilorides.

Brit. Mus. Leyden Mus.
no. 53. 12.6.4. sp. a.

mm. mm.
Length : lower marp:in of for. magn. to

front of iuci.-ors 41
Length : upper part of for. magn. to tip of

na-ab 488 62
Length : post, part of interparietal to tip

of nasals 61*6

Length of nasals in the middle line .... 19'4 24
Palatal length from henselion 12"8

Length of foramina incisiva 8 9'2

Greatest breadth 27
Breadth of brain-case on squamosals .... 16 21
Bieadth of interparietal lO'S 11*5

Length of upper molar series 7"o 9
Length of lower molar series 8 9

XXVIIL

—

Descriptions of Brazilian Coccidaj.

By Adolph Hempel, S. Paulo, Brazil.

[Continued from p. 125.]

Subfamily Lecaniin^.

Genus Lecanium, Illiger.

Lecanium hrunfelsia, Hempel.

Adult female flat, subcircular in outline, reddish brown,
with a double longitudinal row of five or six black oval spots
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on the (lorsmn and a lighter ring around the margin.

Slightly asyni metrical.

Diameter o inilliin. ; anal cleft 1%J5 milliin. long,

lioiled in a solution of KOll the dorsal derm remains
thick and of a light brown colour. It is composed of about
thirty-lour irregular j)l;ites, consi-^ting of a metlian dorsal area

of twelve plates, around which the others are arranged in a

single row, like the |)lates on the back of a turtle. The
spaces between the |)late3 are narrow and scinifransparent.

There is also a median longitudinal row of Hfty to sixty small

round pores.

Antenna? variable, of .six joints, about "200 millim. long.

Ajiproximate fnrmula : 8(5 (12) (4 5). Lengtii of sei^ments :

(1) 31, (2) 31, (3) 71, (-4) 1^, (5) 18, («) 38. Joint 3.some-
times has a false joint. All joints bear hairs. First pair of

legs inserted near the antenuEe. Second and third pair of

legs close together, but widely separated from the first pair.

Legs very short and somewhat detormed. The division be-

tween the tareus and tibia is usually obliterated, and this

segment is usually curved. Length of joints of Hist pair of

legs : coxa 44, femur with trochanter 71, tibia, tarsus, and
claw 88. All the digitules have expanded ends and extend
beyond the tip of claw, those of the claw being unequal in

size. Kostrum small, situated just caudad of the insertion of

the first pair of legs, llostral loop short, extending halfway
to the second pair of 1 gs. The first pair of spiraeles aie

situated outside of the first ])air of legs, the second pair outside

of the second pair of legs, but closer to tiiem. Anal plates

small, with the outer angle but slightly rounded and the

aiitero-lateral sides longer than the postero-lateral. Anal ring

apparently with ten hairs. Around the lateral margin of the

body there is a row of fine hairs placed widely apait. The
stigmatal areas are characterized by a group of three club-

shaped spines—two short and one long—and four small hairs.

A few short hairs are scattered over the dorsal surface.

}t\n\e scale oval, rather flat, composed of very thin, white,

glassy wax. The scale consists of one narrow dorsal plate

and seven lateral plates. Length 2 millim.; width T5
millim.

Larva (newly hatched).—Elliptical, light yellow in colour,

with small irregular dark brown eyes. Length •562 njillim.

The body ends in two plates, each terminated by a long con-

spicuous seta. The lateral margin is finely serrated; the

abdomen beais several hairs on the margin, and each stigmatal

area is characterized by one large club-shaped spine and two
verv small ones. Antenna? ()-ji>inted, joints 3 and 6 longest

1.0*
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and about equal in lengtli. Legs long and slender; digitules

of claw and tarsus very long.

I/ah. Pilar, Alto da Serra, and S. Paulo, State of S. Paulo.

On the upperside of leaves of Brunfelsia sp. and Laurus sp.

The first specimens were collected and sent to the museum
by Snr. Gustavo Edwall.

Lecanium gracih, Hempel.

Adult female asymmetrical, ovate, very flat, light yellowish

brown in colour; 3"50 millim. long, 2'50 millim. wide, and
•50 millim. high. Boiled in a solution of KOPI it stains the

liquid an amber colour. After boiling the dorsal derm
remains hard and opaque. It resembles the preceding species,

but the central portion of the derm is fused into one piece,

while around the margin there is a row of about twenty

sutures, indicating the division of the plates. A number of

fine hairs are scattered over the surface. There is also an

irregular longitudinal row of from eighteen to twenty-four

small round pores between the cephalic portion and the anal

plates.

Antenn£e of six joints, variable in length, ranging from
•301 millim. to "354 millim. All the joints bear hairs.

Approximate formula : 3 (2 6) 1 4 5 or 3 2 6 1 4 5. Length
of segments: (1) 40, (2) 49, (3) 102-144, (4) 24, (5) 26,

(6) 51. Legs ordinary. Length of joints of first pair of

legs: coxa 102, femur and trochanter 178, tibia 129, tarsus

and claw 102. Digitules of claw large, with bulbous base

and ends widely expanded, twice the length of claw. Tarsal

digitules long, slender, with buttoned ends. Rostrum small,

situated between the first pair of legs. Rostral loop short,

extending halfway to the second pair of legs. Spiracles

small, with a single row of about thirty-six small round
spinnerets extending from the external openings to the margin
of the body. Anal cleft '730 millim. long, with the sides

contiguous. Anal ring apparently with ten hairs. Anal
plates small, triangular, with the outer angle slightly rounded

and the antero-lateral side longer than the postero- lateral.

Around the margin of the body there is a double row of fine

tuberculate hairs. The margin is slightly indented in the

stigmatal areas, and there bears a cluster of one long curved

blunt spine and two short ones.

Larva (just hatched).— Elliptical, orange in colour, about
•450 millim. long. Antennae of six joints; joints 3 and 6
are about equal in length. Rostral loop not coiled, short, not

reaching to the anal plates. Tlie body terminates in two long
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aeffe. Tlie margin is serrated and bears a row of fine hairs.

The stigniatnl spines are in groups of three—two very short

and one long, J^egs ordinary; claw long, curved; digit'iles

of claw large, with knobbed ends. Tarsal digitules filiform,

long, with knobbed ends.

Ilidi. Santa Barbara or Villa Americana, State of S. Paulo.

( )n the npperside of leaves of a plant of the order Sapindaceaj.

Lecanium ornatuniy Ilempel.

Adult female ovate, asymmetrical; dorsum not very con-

vex, dark brown in colour, with a light marginal band. In

the old specimens the dorsal derm is hard and bears about

twenty-four radiating ridges around the margin and a few

irregular ridges on the central portion. The entire derm is

covered with a thin white ]>owdery secretion. Size 4 milim.

long, 3 millim. wide, and -ToO milliin. high. Anal cleft

•625 millim. long ; sides not contiguous.

Boiled in a solution of KOH it colours the liquid light

brown. After boiling the derm becomes colourless in the

younger specimens, but remains hard and brown in the older

specimens. The derm has rows of peculiar round or oval

groups of glands corresponding to the ridges. Thus the

dorsum is divided into twenty-four marginal and twenty-two

to twenty-four central areas. These groups of glands are

both large and small, and each contained from ten to thirty of

the small ellijjtical hyaline gland-spots. The ventral derm
contains many large tubular glands and groups of simple

round spinnerets, especially near the margin.

The antennw are variable, usually of eight joints, although

some individuals have antennge of seven joints. All the

joints bear hairs, but joints 3 and 4 are sometimes hairless.

Length about '330 millim. Approximate formula: 3 12
(4 8) 5 6 7 or 3 1 (2 -i 8) 5 6 7. Length of joints : (1) .53,

(2) 42, (3) iy-2, (4) 43, (5) 36, (6) 27, (7) 20, (8) 45. Legs
long ; trochanter with one long terminal hair. Claw small

;

digitules of claw twice the length of claw, with the ends

widely expanded. Tarsal digitules slender, with the ends

slightly knobbed, not extending beyond the digitules of the

claw. Length of joints of the first pair of legs: coxa 133,

femur with trochanter 244, tibiu 187, tarsus and claw 124.

Rostrum small, situated between the first ])air of legs. Stig-

mata very small. Anal ring with six large hairs. Anal
plates small, the two together forming a square, both outer

aides equal in length. The margin of the body is thickly set

with a double row of long and short sharp hairs, each arising
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from a tubercle. Some of tliese hairs are '133 millim. long

and very slender.

Hoh. Silo Pa Ilk). On the underside of leaves of the fruit-

tree Euqcuid jahoticaha.

Nearly all the specimens examined were parasitized.

Lecanium durum^ Hempel.

Adult female very dark brown, irregular, sometimes asym-
metrical, oval to oblong in outline, flat, posterior margin
slightly notched, anterior end usually narrower and rounded.

The upper surface is rougli and uneven, with a median longi-

tudinal ridge and a rectangular central area set off by slight

ridges, the entire dorsum being covered with small patches

of white wax. Length 5"75 millim., width 3*50 millim.,

height 1 millim. Anal cleft about '15 millim. long, with

contiguous sides. Removed from the bark it leaves a thin

film of white wax. Boiled in a solution of KOH it colours

the liquid light brown. The derm is thick and retains a deep

brown colour, being very hard and full of irregular oval

glands, each with a large hyaline spot, placed subcentrally.

Antennse variable, of seven joints, about "450 millim. long.

Approximate formula : 4 3 2 7 (15 6). Average leno;th of

tho joints : (1) 44, (2) 53, (3) 67, (4) 146, (5) 44, f6) 44,

(7) 4f'. All the joints except joint 3 bear hairs. Joint 4

sometimes has one or more false joints. Legs ordinary.

Length of joints of tirst pair of legs : coxa 111, trochanter

and lemur 204, tibia 146, tarsus and claw 160. The coxa

bears a short .«pine on the proximal end. The claw is very

slightly notched. Tarsal digitules long, slender, with

buttoned ends. Digitules of claw shorter, unequal in size,

with expanded ends. Rostrum small. Spiracles small, with

many round spinnerets about the external orifices. Anal
ring apparently with eight hairs. A ^qw hairs, short spines,

and tubular glands are scattered over the ventral surface.

Around the lateral margin is a row of sharp spines ; these are

about as long as the distance separating them, but are more
numerous near the anal cleft. The stigraatal areas contain

three large spines each.

IJcih. Ypirauga, State of S. Paulo. On the bark of

Baccharis dracuncuUfolia.

Lecanium glanidosuvi^ Hempel.

Female oval, flat, sometimes asymmetrical, the margin
ornamented with twenty-eight to thirty triangular bits of

wax, and the dorsum covered with small irregular scales of
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grey wax, givin^j^ it an appearance lilvc tlio skin of a small

lizard. 'J'lic dcnn is hard, roiii^li, wrinklL'd and reticiil ited,

daik rc'd(li>h brown in colour, with a nieilian iDii^itudiiial

rid^e and a large central rectan;;ular area. 'J'liere is a tine.

white frin":e around the ventral niariifin. RemoveJ from the

bark it leaves a patch ot" white wax.

Lenfjth 4 50 ndllim. ; width vV.".0 niilliin. ; height 1 millira.

Anal ekft about l"ll)0 nidiiin. Idiil,'.

Boiled in a solution ot KOII the derm remains brown,
thick, and cliitinous, with a thin transpirLint border. The
entire dorsal derm is crowded with large flask-shape I glands,

usually arranged in many irregular rosette's, with the opening

near the edge. Over the glands there is a thin layer com-
posed ot" minute square pieces.

Antenna} variable, of seven joints. Length •4r.{7--4-t8

millim. Approximate formula: 3 4 (I 2) 7 5 6. Average
length of the joints: (1) 57, (2) 57, (3) 129, (4) 68, (5) 40,

(6) 37, (7) 51. The antenme are long and slender, nearly

the same thickness throughout. All the joints except joint 3

bear hairs, joints 2, 4, and 7 each bearing one quite long one.

Joint 4 sonietinu'S has one or more false joints. Hometiines

an individual will have an antenna with eight distinct joints.

Legs short and slender. The outer edge of the tibia is

slightly concave. Length of joints of first pair of legs:

ccxa ^1>, femur and trochanter 196, tibia 133, tarsus and

claw 133. Digitules of tarsus long and slender, with ex-

panded ends. Digitules of claw large, thick, unequal in size,

with expanded ends, and extending beyond the tip of claw.

Rostrum small, situated midway between the first and second

pair of legs. Rostral loop extending to the last pair of legs.

Anal ring apparently with ten hairs. Anal i)lates small, the

outer angle rounded antl the lateral sides equal in length.

The ventral surface bears a few hairs and small tubular

glands. Around the lateral margin there is a row of many
small sharp conical spines. The stiginatal areas are marked

by two or thiee short spines and one very long one.

IJab. Ypirauga, State of S. Paulo. On the twigs of a

plant of the order Myrtaceae.

Lecanium zanthoxylumy Ilempel.

Adult female dark reddish brown, irregular, asymmetrical,

oblong to subcircular in outline, tlat, with a slight notch in

the caudal margin. Margin of the body thin ; dorsal derm

reticulate, hard, rough, not shiny, the middle slightly elevated

so as to form a longitudinal ridge; usually covered with
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small patches of wax, giving the insect a rough grey appear-

ance, like a scar or bud. The cells or reticulations are

small, red in colour, the partitions being thick and black.

On the ventral surface the derm is chocolate-brown. The
opening of the cavity containing the eggs is small, 1*75

millim. wide, and nearly square. There is a narrow white

fringe of secretion around the ventral margin. A white

patch remains on the bark when the insect is removed.

Length 5 millim. ; width 4 millim. ; height 1"25 millim.

Anal cleft 1 20 millim. long, sides contiguous. Boiled in a

solution of KOH it colours the liquid dark red. The dorsal

derm remains thick and brown. The central portion is

composed of large, irregular, oval glands, with a small sub-

circular hyaline spot near one end, while near the margin

there is a border composed of four or five rows of smaller

subcircular glands. The hyaline spots in these glands are

apparently the openings. The outer portion of the ventral

derm is chitinized, forming a border about 1 millim. in

width.

Antennae slender, of seven joints. All the joints except

joint 3 bear hairs, joint 2 bearing one long one. Length of

antennae about 'SiO millim. Approximate formula : 4 (I 2

3 7) 5 6. Length of joints : (1) 44, (2) 44, (3) 44, (4) 93,

(5) 36, (6) 31, (7) 44. Legs short and thin, varying in

length. Tarsus and claw as long as the tibia. Average
length of joints of the first pair of legs: coxa 93, trochanter

with femur 164, tibia 102, tarsus and claw 102. The coxa

bears a short spine on the proximal end ; the coxa and tro-

chanter each bear a long terminal hair on the distal end.

Tarsal digitules very long and slender, with expanded ends

(53 fi long). Digitules of claw large, unequal in size, with

expanded ends. Rostrum small, situated between the inser-

tion of the second pair of legs. Mentum monomerous, with

bifid end, bearing eiglit hairs. Rostral loop short. Spiracles

small. Around the lateral margin there is a row of short,

sharp, thick spines, placed at intervals of about 111
fj,

apart.

Anal plates small, with the outer angle rounded and the

antero-lateral side longer than the postero-lateral.

Hab. Ypirauga, State of S. Paulo. On branches of

Zanthoxylum sp. Situated on the bark, where it resembles

the leaf-scars and buds so closely as almost to escape notice.

Lecanium infrequens, Hempel.

Adult female large, dark brown, irregular in outline,

dorsum convex, sometimes with small patches of white wax.
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The dorsum lias six i)it.s arraiip^od in two lon;^itudinal parallel

rows. Tlu> two anterior pits are shallow, hut the other lour

are very deep. Between these pits the dorsum stamls out in

thiek transverse ridj;es. Derm thick, not shiny, with nume-
rous oval glands. Length 8 millim., width 6 millim., height

4 millim. Anal cleft \'G0 millim. long, sides contiguous.

Boiled in a solution of KOIi it colours the liquid dark brown.

After boiling the derm becomes semitransparent, but remains
lirown, thick, and hard.

Antennie of six joints, of which the third is the longest.

Average length of antenna? '380 millim. Apjiroximate forr

mula : 3 1 (2 4 5) 6 or 3 1 (5 6) 2 4. Length of joints:

(1) 5.5, (2) 40-44, (3) L56-173, (4) 30-44, (5) 44, (G) 40-14.

All the joints bear hairs. Legs ordinary, all the joints

bearing hairs near the distal end. Claw short, sharp, and
much curved at tip. Digitules of claw wide, with widely

expanded ends. Tarsal digitules long, slender, with ends

expanded, reaching beyond the digitules of claw. Length

of joints of last pair of legs : coxa 111, femur and trochanter

209, tibia 133, tarsus and claw 124. First and second pair

of legs widely separated, second and third pair of legs close

together, ilostrum small, situated between the first pair of

legs. Rostral loop short. Stigmata large, with peculiar

pouch-shaped glands around the external orifice. These glands

are also present near the lateral margin on the ventral surface.

Ihe anal ring bears ten hairs. Anal plates small, each one
hemispherical in form. The dorsal derm is composed of

large irregular glands, with oval centres, and a hyaline spot

within the oval. Over these glands there is a very thin

covering, apparently composed of minute square pieces of

material. Around the lateral margin there is a scant row of

short thick hairs.

Hub. Yi)irauga, State of S. Paulo. On the bark of Zan-
thudj/lum sp.

Lecaninm discoides, Hempel.

Adult female light reddish brown, subcircular, flat, with a

slight notch in the posterior margin. The derm is hard,

reticulated, the reticulations being orange-red in colour,

while the partitions are thick and brown. The surface is

dull, shiny, slightly roughened by very shallow radial furrows,

Many specimens also show a faint median longitudinal ridge.

The }ounger specimens are usually ornamented with small

patches of brown wax, especially on the margin, which con-

tains from sixteen to twenty triangular pieces. Li the older

specimens this wax is usually rubbed off. All the specimens
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agree in having a narrow fringe of white secretion around the

ventral margin. It leaves an oval patch of white wax behind

when removed from the hark. Length 8 millim., width 7'25

millim., height 1*50 millim. Anal cleft 275 millim. long,

sides contiguous. Boiled in a solution of KOH it stains the

liquid dark red. The derm remains thick and brown, the

colour being differentiated into a series of light and dark

brown concentric rings. The marginal ring is light brown
and narrow ; within this there is a narrow dark brown ring,

then a wide light brown ring, then a narrow darker ring, then

a light ring of the same widtli,and, finally, a dark brown oval

central spot. The entire derm is crowded with large irregular

glands, with the opening near one side. Tliree or four rows
of marginal glands are smaller than the others.

The antennae are small and variable, of six joints. Joint 3

is the longest and sometimes has a false joint. All the

segments bear hairs. Length about "258 millim. Approxi-

mate formula: 3 I (2 6) (4 5) or 3 1 6 (2 4) 5. Length of

ot joints: (1) Hf), (2) 31, (3) 106, (4) 27, (5) 27, (6) 31.

Legs short. The coxa be-irs two and the trochanter bears

one long hair. Length of joints of first pair of legs : coxa -J9,

trochanter and femur 124, tibia 67, tarsus and claw 84.

Claw small, greatly curved ; digitules unequal in size, with

expanded ends. Digitules of tarsus long and slender, with

ends slightly expnnd(;d. Second and third pair of legs close

together. JRoslrum small, placed near the insertion of the

second pair of legs. Anal plates small, the outer angrle

rounded, and the two lateral sides equal in length. The
stigmata are large and disk-shaped, witli about a dozen small

round spinnerets about the external orifice. Around the

lateral n)argin there is a single row of small, sharp, conical

hairs, placed about "120 millim. apart.

The eggs are elliptical, smooth, dull, orange-yellow in

colour.

Hah. Ypirauga, State of S. Paulo. On guava, Psidiun

sp., and other plants of the order Myrtacege.

'Ihis species evidently secretes a great deal of honey-dew,

for It is frequently covered with a black fungus, and is also

attended by an ant, Camponotus sp., that often builds a

covering of earth or grass over it. This covering may
serve as a protection against rain and sun and parasitic

Hymenoptera.

Lecanium mai/teni, Hempel.

Adult female very dark purple, almost black, oval, not

very convex ; dorsal surface hard, moderately shiny, slightly

roughened by gland-pits ; margin thin, wrinkled ; two chalky
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white lines b(Mieatli oti each side. The cior.siim has a faint

indication of a median lon,i;itudinal ridji^e. Length (J miHini.

;

width 4 millini.; height V23 millini. Anal cleft about

1 millini. long, sides contiguous. Viviparous. Boiled in a

solution of KOlI it colours the liquid dark reddish brown.
The dorsal derm remains chitinous ; around the margin there

is a narrow stripe, light-coloured and semitraiisparent, the

remainder being dark and o])aque. The dorsal surface is

perforated by many minute holes, and also bears a few scat-

tered iiairs.

Antinna} variable, usually of seven joints. Sometimes
only six joints are jnesent. All the joints except joint -i bear

hairs. Length about 'Mio millim. Approximate formula:

4 (2 7) 3 1 5 6 or (-1) (2 7) (3 1) {') 6). Average len-th of

joints: (I) 49, (2) 02, (3) 53, (4) 102, (o) 31, (G) 27, (7) (52.

Legs ordinary ; coxa and trochanter each with a long hair.

Length of j'lints of first pair of legs: coxa 111, trochanter

and femur 213, tibia 138, tarsus and claw 102. Digitules of

claw large, of equal size, with expanded ends. Tarsal

diy;itules long, with expanded ends. Rostrum small,

inserted just behind the first ))air of legs. Spiracles small,

with a double row of about thirty small round spinnerets

extending to the lateral margin. Anal ring apparently

with eight hairs. Anal plates small, triangulai', with the

outer angle slightly rounded and the antero-biteral side

slightly longer than the jiostero-lateral. On the veritral

surface there are several long hairs in front of the anal plates,

and two groups, of from twenty to twenty-five small round
spinnerets each, just behind the anal plates. Around the

lateral margin there is a row of small tuberculate hairs. The
margin is slightly indented in the stigmatal areas, and each
bears a group of two short straight spines and one long
curved one.

Larva (just born).—Oval, flat, brown, *415 millim. lotig
;

eyes dark brown, small, conical. Antennai irregular, appa-
rently of six joints. The body ends in two long setse.

Margin of the body serrated and bearing a row of short hairs.

Stigmatal areas chaiacterized by a group of two short and one
long blunt sj)ine. Kostral loop long, extending to the anal

plates. Legs long, claw slender. Digitules of claw long,

unequal, one large, the other fine, both w ith expanded ends.

Tarsal digitules 2, long, slender, with expanded tips.

IJab. Ypirauga and Jundiaby, State of 8. Paulo. Oc-
curing singly on the bark of a bush, Majtcnus sp.

Lecanium eugcnice, liempel.

Adult female elliptical, the middle portion of the dorsum
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inflated, very convex, shiny, yellowish brown in colour,

smooth or but slightly pitted, and witii a slight longitudinal

furrow on each side of the median line. The ends are sliglitly

flattened, the sides are contracted and dark brown in colour

and have the derm roughened by small pits and wrinkles. A
minute fringe of white wax encircles the margin of the body,

and there is a small tuft of white cottony wax over the anal

plates. The abdomen has two white lines on each side.

When removed from the bark it leaves a small patch of

white cottony substance behind. Length 5"25 millim. ; width,

dorsum 4 millim., abdomen 2'50 millim.; height 3"50 millim.

Anal cleft 1"25 millim. long, sides contiguous. Boiled in a
solution of KOH it colours the liquid light brown. The
derm remains hard and brown. On each side of the middle
there are seven or eight longitudinal rows of small dark spots

radiating from the anal plates. The derm also contains many
round hyaline spots. The ventral derm, especially near the

margin, contains many large tubular glands.

Antennjfi variable, usually of eight joints, although some
have only seven joints. All the joints bear hair?. Length
about "365 millim. Approximate formula : 3 1 (5 8) 2 4 (6 7).

Average length of joints: (1) 58, (2) 44, (3) 71, (4)40,
(5) 49, (6) 27, (7) 27, (8) 49. Legs ordinary, trochanter

with one long terminal hair and several spines; coxa with a

shorter hair ; claw large, slightly notched. Digitules of claw

of equal size, large, curved, nearly twice the length of claw,

bulbous at base, with buttoned ends. Tarsal digitules long

and slender, with expanded tips. Length of joints of first

pair of legs : coxa 89, femur and trochanter 222, tibia 169,
tarsus and claw 111. Rostrum small, situated between the

first pair of legs. Eostral loop short, not extending to the

second pair of legs. Anal ring apparently with six small hairs.

Anal plates small, the outer angle rounded and the two lateral

sides about equal in length. The ventral surface bears two
median longitudinal rows of hairs. The lateral margin is

thickly set with large spine-like hairs.

IJah. Ypirauga, State of S. Paulo. On the branches of

a bush of the genus Eugenia. They are closely crowded on
the branches, but rarely overlap. Their hard, shiny, dark
brown bodies have the appearance of seeds.

Lecaniu7n jahoticabce, Hempel.

Female asymmetrical, subcircular, flat, light yellowish

green in colour, with some faint brown markings on the

dorsum. Derm covered with a slight waxy secretion.

Length 3 millim. ;
anal cleft '475 millim. long, sides not

contiguous. Boiled in a solution of KOH the derm becomes
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soft and transparent. Not tessellated or composed of plates,

bnt liomogi'neons and thickly set with minute tubular f^lands

and some short hairs. Around the lateral margin there is

one row of short hairs and another row of lon{]jer hairs, each
arising; from a tubercle. The stigmatul groups consist of

three thick blunt spines, two short and one long. About
seventy spinnerets, in several irrei^ular rows, extend from
each spiracle to the margin. The derm on the ventral

surface contains a marginal strip, which is slightly chitinized

and thickly set with large tubular glands and round complex
spinnerets. On each side of the genital opening there is a

group of fifty to fifty-five of these spinnerets.

Antenna? large, of eight joints, all except joints 3 and 4
bear hairs, joints 2 and 5 each bearing one long hair. Length
of antennjB '513 millim. Formula: 2 3 1 (4 5 8) ((j 7).

Length of joints: (1) 67, (2) 120, (3) 98, (4) 58, (5) .58,

(6) 27, (7) 27, (8) 58. Legs long and thin, with few hairs.

The coxa bears one hair and several short spines ; the tro-

chanter bears one long terminal hair; the femur bears no
hairs ; the tarsus and tibia each have two or three short

hairs. Length of joints of the first pair of legs: coxa 111,
femur and trochanter 293, tibia 213, tarsus with claw 164.

Digitules of claw unequal in size, with knobbed ends, not

extending fur beyond the tip of claw. Tarsal digitules long,

slender, with expanded ends. Kostrum ordinary, inserted in

front of the first pair of legs. Rostral loop short. Anal ring

with ten hairs. Anal plates triangular, the two together
diamond- shaped. On the dorsal surface, near the lateral

margin, there is a row of peculiar conical glands. These
glands are twenty-four in number, are about 18 /x wide and
22 /i higli, and form a ring around the body, tlius readily

separating this species from all other known members of this

genus.

IJah. Ypirauga, State of 8. Paulo. Under the bark of

Eugenia jaboticaba.

Lecanium Janigerum, Hempel.

Adult teniale light yellow in colour, large, subspherical,

7 millim. in diameter, entirely covered w ith a large mass of

dense white secretion. Boiled in a solution of KOll it colours

the liquid deep yellowish brown. Derm i.s chitinized only in

spots; after boiling it becomes transparent, colourless, and
solt.

Legs and antenuai rudimentary. The antennas are short

tubercles with a terminal brush of liair.s. Tlie legs are {A6 fifj.

long, short, cylindrical, with claw and digitules. I'lio

mouljj-parta are small; rostral loop short. The stigmata are
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large, and around the external orifice of each are clustered

several hundred round spi?\neret3 and a few smaller tubular

spinnerets. The ventral surface of the abdomen is divided

into segments by transverse furrows and the posterior part is

thickly set with round spinnerets. The anal |)lates are small,

the postero-lateral side is convex and as long as the antero-

lateral. Around the lateral margin tliere is a row of minute

hairs set far apart. The dorsal derm is thickly set with

small tubular glands.

Hah. On an unidentified forest-bush on the banks of the

Rio Mogy-guassu, near Itapira, State of Stio Paulo. Rare.

Lecanium campomanesice, Hempel.

Adult female elliptical, sliiny, very convex, 7*5 millim.

long, 5 millim. wide, and 4 millim. high. Anal cleft 2 millim.

long, sides not contiguous. The dorsum is creamy white,

spotted with a number of small, irregular, dark olive- green

spots, and with four irregular longitudinal furrows formed by
a number of gland-pits. The derm is not very hard and is

wrinkled and pitted by gland-pits. Beneath it is concave,

light yellow, and with two prominent chalky lines on each

side. Boiled in a solution of KOH it colours the liquid ligiit

brown. The derm becomes soft and transparent, but shows

a number of small, dark, subcircular spots.

Antennse variable, usually of eight joints, although some-

times but seven joints are present. Length about '500 millim.

All joints except 3 and 4 bear hairs. A|)proximate formula:

3 (2 1) 8 (4 5) (6 7) or 3(2 1) (8 4 3) CG 7). Length of

joints: (1) 76, (2) 76, (S) 89, (4) 55, (5) 65, (6) 35, (7) 35,

(8)57. Legs ordinary ; coxa with several hairs and about

four short spines; trochanter with two short spines and one

long apical hair; tibia longer than tarsus. Tarsal digitules

long, slender, with expanded ends; digitules of claw large

and thick, ends flattened and expanded. All the digitules

extend far beyond the tip of claw. Length of joints of first

pair o£ legs : coxa 186, femur with trochanter 267, tibia 191,

tarsus and claw 142. Rostrum well developed, situated

between the first pair of legs. Mentum large, with eight

hairs near the tip. Rostral loop short. Spiracles large, with

the exterior orifice greatly expanded and flattened. Many
small rouiid spinnerets are grouped about the spiracles.

Anal ring apjjarently with eight liairs, one being found with

nine hairs. Anal plates small, triangular, with . tiie antero-

lateral side longer than the postero-lateral. Tliere is a double

row of shoit hairs around the lateral margin of the body.

'Ihe sligmatal areas are characterized by groups of three

large blunt spines, one of which is longer than the others,
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with slightly curvt'd entl. About each group of spines are

massed lliiily to tliiny-tive small round spiunerets. A nunber
of jiliort spines are scatterc'il »»vcr the dorsal and ventral sui faces

of the (Icrm.

IJab. Ypiraujra, State of S. Paulo. On the t\vi<]f3 of

Canipomaiiesia sp., a bush common on the " campos."

Genus Pseudokermes, Ckll.

Vaeudokeruies nitens, Ckll.

Male scale small, elliptical, convex, white, thin and very

frail. The dorsum and margin are ornamented with several

small tubercles. The posterior end is recurved and carries on

the dorsal surface a small flat round plate, which is pushed

off when the male emerges. Length 1*25 millim. ; width

•50 millim.

Adult male dimorphous, some individuals being winged,

others wingless. The botly is dark brown, oval, widest

across the thorax, truncated behind. Total length TO-tl

millim., width '410 millim. Length of genital spike '312

millim. The winged f)rm emerges about a week or ten days

after the other. The antennas are hairy and of ten joints, the

last joint terminateJ by two long knobbed hairs. Wings
orilinary; no lialteres were found. Head small, with four

ocelli. Genital spike broad and Hat, obtusely pointed. L.igs

long, slender, and hairy. Claw long and slightly notched.

The four digitules are slender and knobbed; the tarsal

digitules do not extend to the tip of claw. In the wingless

form the antennae are 9-jointed, otherwise the two forma

agree.

Ilab. Rio Grande do Sul and S. Paulo. On the twigs of

Myrtus (^Blepharocalyx) Tioeediiy Puidiiim sp., and other

plants.

[To be continued.]

PROCEEDINGS OF LEARNED SOCIETIES.
GEOLOGICAL SOCIETY.

June 20th, 1900.— J. J. H. Teall, Esq., M.A., F.R.S.,

President, in the Chair.

The following communications were read :

—

1. 'On the Skeleton of a Thcriodont Keptile from the Baviaans
Kivor (Cape Colony).' By Prof. H. G. Seeley, E.R.S., F.L.S.,

V.P.G.S.

The fossil described in this paper was discovered by Mr. W. Pringle

at Ealdon, in the bed of the Baviaans River, a tributary of the Great
Fish River. It is now preserved in the Albany Museum. The slab

contuiuing it is of hard siliceous sandstone, atid is 31 inches long bv
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10 inches wide. It is split so as to expose a portion of the skull,

the vertebral column and ribs as far as the pelvis, the scapula, part

of the humerus, the fomur, and parts of the tibia and tibula. The
tail and left hind-limb, and apparently part of the right fore-limb, are

lost, owing to the jointed condition of the rock. The bones have

decomposed, and are represented by natural moulds from which a

beautiful cast was obtained by means of a jelly mould in the Geo-
logical Department of the Natural History Museum, before the speci-

men was returned to Grahamstown. The remains indicate an animal

about 2 feet long, exclusive of the tail, and standing probably about

8 inches high ; it was not more than 6 inches wide in the fore part

of the body. The animal w^as of great mobility, capable of easily

bending the body, and, by straightening the limbs, of occasionally

raising its height to 10 inches or more. It is a new type of

Theriodout reptile, contributing important facts to the osteology of

the group, and especially in regard to the natural association of the

bones. It is possibly to be included in the Cyuodontia, from which
it differs in characters of the ilium, scapula, and skull.

2. ' Fossils in the Oxford University Museum.—IV : Notes on
some Undescribed Trilobites.' By H. H. Thomas, Esq., B.A., F.G.S.

Two new species of Dahnania from the Wenlock Shales and one
of Olenus from the Shineton Shales of Shropshire are described in

this paper. The specimens on which the first species of Dahnania
is founded were collected by the late Dr. Grindrod at Malvern
Tunnel. The species has a strong resemblance to certain varieties

of D. caudatas, especially those more nearly approaching D. longi-

caudatus ; its nearest ally seems to be D. ne.viUs. Among its

characters are spines round the head, the height of the head-shield,

and the distance between the eyes. The type-specimen of the

second species came from tb£ Wenlock Shale of Builth. The
Shineton specimen was presented to the Oxford Museum by the

Right Rev. Bishop Mitchinson.

3. ' On Radiolaria from the Upper Chalk at Coulsdou (Surrey).'

By W. Murton Holmes, Esq.

The radiolaria described in this paper were contained in the

cavities of two small Hints which were thrown out of the new
cutting between Coulsdon Station and the a^w Merstham Tunnel on

the L. B. k S. C. Railway. They were prooably derived from the

zone of Uolaster planus. After treatment with hydrochloric acid,

the material yielded silicified casts of foraminifera as well as radio-

laria. The surface of the radiolaria is so much altered by corrosion

that specific identification is in most cases impossible. Twenty
genera have been recognized, and the organisms appear to belong to

torty-one species of these genera. A list of the radiolaria is given,

accompanied by a short description of each form, and four new
species are described. The Discoidea appear to have the predomin-

ance, and the species of Dictyomitra come next in numerical order.
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—

The Coloration of Marine. Animah. B7 W. C.

AI'Intosh, Professor of Natural History in the University

of St. Andrews*.

The coloration of marine animals has long formed the theme
of many a de.scriptive text and ancient figure—in which sea-

tlower.s, sun-stars, purple urchins, gorgeously iridescent

annelids, blue and red crabs, the very varied and beautiful

tints of slicllfishcs and cuttlefishes, and the endless hues and
resplendent lustre of fishes were each in turn portrayed.

Some of the old authors even went into the origin and
meaning of such tints. On the present occasion, however, it

is not so much the abstract beauty everywhere so prevalent in

the coloiation of marine animah (and these chieHy Britisli)

which will form the subject of our attention, but rather the

application of certain recent theories to the explanation of the

tints so characteristic of many marine animals.

As indicated, the older naturali.sts in many cases clcarlv

recognized the connexion between the tints of an animal and
its surroundings. It was reserved for the illustrious Charles

Darwin and other distinguished naturalists, such as Mr. Wal-
lace, and many of the younger zoologists who follow in their

footsteps, to endeavour to explain the production and modifi-

calion of the tints of land-animals (the term being used in its

• The Introductory I/t'Cturo for Session 1900-1901.

Ann.ii: Xhuj. N. Hist. Ser. 7. IW. vii. 16
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widest sense, so as to include birds) by Natural Selection and

Sexual Selection. Aforeover, the subject has been treated

under such heads as Pi-oteclive Resemhhince—that is, the tints

enable an animal to escape its enemies; Aggressive Resem-
hlaiice— that is, the tints aid in capturing prey ; Protective

Mimicry—a condition in which an animal is mistaken for

another, and thus, as it were, lives on the reputation of

another; and, lastly, Warning (7c)/o7'a</o?«, as exemplified by
conspicuous coloration in an animal havinp^ an unpleasant

attribute. Besides these subdivisions there are other cases in

which special markings occur on an animal, apparently for

recognition (for instance, the white tail of the rabbit) or for

the purpose of diverting attack from a vital part (for example,

wings of butterflies). In certain cases none of the foregoing

causes exist, and these have therefore been termed cases of

typical coloration. The facts and arguments brought forward

in support of the foregoing views will have the more weight

if it be found that similar features are met with in the

mammals, fishes, and invertebrates inhabiting the ocean.

The sea offers a very different environment, however, from

the land, since it is continuous throughout its vast extent, so

that it is possible for animals to pass from one region to

another without the presence of those formidable barriers

which, for example, restrict the land-mammals to certain

isolated regions of the earth's surface. Yet if Natural Selec-

tion or Sexual Selection be iield responsible for the coloration

in the one case— that is, on land— it is difBcult for either to

escape similar responsibility in the marine forms.

Again, it has to be remembered that light, aeration, and

an abundant supply of food have a connexion with animal

coloration, as may be observed in the subdued tones in the

Nudibranchs and in anemones, either from deep or shallow

water, after confinement.

In dealing with the coloration of marine animals under the

several classes it will suffice to divide them severally into

two great groups, a classification which has been of service on
former occasions, viz.: (1) pelagic, that is, swimming or floating

animals, and (2) demersal, or forms which frequent the

bottom of the sea. This division is truly one of convenience,

since the two groups are closely connected, some in their

young state being pelagic whilst they are demersal in their

adult; others, again, though perhaps springing from pelagic

young, generally live on the bottom till they put on their

nuptial dress, when they swim freely in the water, scattering

their eggs all around and then |)erishing.

Amongst the simplest marine animals colour is often
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present. Thus A. Agassiz notes that tlie pelagic Globigerina*

floating in masses are occasionally tinted reddish or scarlet,

and pehigic Infusoria, like Cii\itinni and Periclinium.ixva of a

greenish or reddish hue. In such forms the influ<Mice of

Natural Selection or other cause just indicated would apjjoar

to be slight.

It cannot be said that the bright yellow, white, purple,

red, and brown hues of littoral s|)onges, or the blue or pinkish-

purple of deej)-sca sponges, are due to Natural Selection—not

more, indeed, than the tints of the calcareous eoridliiies.

Mr. Garstang's view that they are thus conspicuously coloured

because they have a nauseous taste is balanced by the fact

that many are of an extremely sober tint, and that numerous

palatable animals are equally conspicuous in their hues.

Moreover, the common crumb-of-bread sponge assumes, under

the same circumstances, various hues in the tidal region, such

as brownish, purplish, yellowish, and greenish. The white

colour of Grantia compreasa, Lenconia ni'vea, and the occa-

sional purple of Leucosolenia hutnjoides are also devoid of

relation to their surroundings. Further, tufts of CfiaUna and

Suben'tes arc occasionally found in the stomach of the cod,

and sea-lemons browse upon sponges of various hues. Tlie

opinion of the author just menlit)ned that the association of

the red lSul)ei'it<s (which, like other sponges, is, he says,

intensely disliked by fishes) with Pagurus cuancnsis'is for the

bent fit of the crab may be true, but Suherites is brownish or

stone-coloured in some cases, and does not always protect the

crab from fishes. 'I'he view that some crustaceans, a group

80 much sought after by fishes, escape ca[)ture by dwelling

in sponges (Garstang and Poulton) needs confirmation.

Many annelids and some z ophytes are found in sponges, but

it has generally been thought that they occur there just as

they occur under compound ascidians, tangle-roots, an<l

Melohesia—viz. for protection. In like manner the crusta-

ceans and annelids found in the interior of Venus's Hower-

basket are there for shelter, not because the sponge is

inedible.

In considering these views of the coloration of sponges it

would seem to be as legitimate to state that the forms of

(liondrocladia virjata and L'ladnrhiza pennatala (which, f>r

the moment, may be sujtposed to be palatable) were specially

given them for jirotection, since they escape search in the

one case by resembling the backbone of a fish and in the

other a tiny pinnate zoophyte.

It is generally stated that the surface-fauna of the ocean is

transpaiont or faintly coloured, a[)parently for the sake ot

Ui*
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protection, but it seems to have been overlooked that many of

tlie surface-animals are there only for a limited period durino;

fine weather, and disappear into the depths on the advent of

storms and cold. Moreover, not a few of the forms disporting

themselves at the surface are conspicuously coloured—for

exam]ile, the jellyfishes *.

Protective coloration, by which is meant that hue in harmony
with the surroundings, and which, for instance, causes a very

young leveret on the approach of danger instinctively to leave

the green sward and crouch on the brown earth to escape obser-

vation, readies its acme in the transparent tissues of the jelly-

fishes. There are, however, many exceptions, and even the

most transparent forms by-and-by develop opaque bands (the

ovaries and spermaries) just when the existence of the organism

is most valuable. The brightly coloured forms again, such

as Oceania, Pelagia, Velella, Porpita, and many others, which

follow precisely the same habits as the uncoloured and trans-

parent, raise doubts as to the validity of the interpretation so

generally accepted. These doubts, indeed, find expression in

Prof. Moseley's remark tiiat deep blue forms are so coloured

for protection. Deep blue jellyfishes, however, form but a

small proportion of the vast numbers found in the ocean.

Neither are the varied hues of any advantage as warning

colours, for the brightly coloured and the translucent (as

Beddard remarks) are equally palatable to whales and other

forms (not excejiting man) utilizing them for food. The
pelagic sea-anemones are also coloured, and the floating stages

of others [Arachuactin) are often tinted with white and

yellow.

The brilliant colours of anemones in general cannot be said

to be either protective or warning, since on the one hand
there is no more deadly bait for cod, and on the other many
small fishes swim in comfort in tanks amongst anemones,

and in the China Sea a red fish takes shelter in the stomach

of an anemone two feet across. Anemones for the most part

seem to defy protective coloration, as is sufficiently proved by
a glance in the rocky caverns on the eastern shores or along

the creeks of the west, where the olive-green tangle-blades

and other seaweeds are studded with the opelet {Anthea cereas),

whose long trailing tentacles, with their hues of green and red,

wave with every surge of the tide. The view that the gaudy

Beddard observes :—" If transparency of pelagic organisms, according

lo Darwin, be due entirely to Natural Selection, it is remarkable that

there is so little modilication in this direction amongst the species in-

habiting the bottom '' {op. ctt. p. 126). He is inclined to tliiuk that

protfctive resemblance may be due to other causes than Natural Selection.
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colours of aticni<nu'3 act as a waruitii,^ is not l)orac out by tli<i

eagerness witli wliich the cdl sivallows the brightest, sucli a-*

tStoin/ifii'd, while* the smaller flutHslies fill their stomachs with

'rims it wouM ajipcar that iiieclianical protection is mostly

subserved by the baij of' small anemones around the caudal

extremity of the Indian hermit-crab, Chlceaopajurus Ander-
soni.

The red of Tubipora and the coral of commerce, the varied

tints of coral polyps, in which <2,reen of many shades predomi-

nates, the blue ot Ileliopora^ the purple of Pennatida, the

reddish or pink colour of Tuhnlaria, Gori/ne, and Si/ncoryne,

and the long chain ot reddish-orange polypites of Diphyes as

it darts hither and thither amongst the bluish masses of

floating oceanic animals with much greater speed and certainty

ot" direction than usually shown by them, and even seems to

elude the hand-net or the dipping-bottle, appears to have as

little to do with protection or warning as the green ot'

liliizosolenia or the red of the wild poppy. Nor does sexual

selection appear to be exercised in the group, though in

some, as in the American Aurelia Jl ividala, the female has

yellow ovaries, while the male shows roseate spermaria.

Nor is the habit followed by Tealia crassicornis in coating its

column with gravel (as some sea-urchins do with their

bodies), or still more conspicuously with white shell-fragments,

in harmony with the views concerning warning coloration.

The colours of Echinodcrms are often most conspicuously

bright, as, for instance, the blues, reds, and purf)le3 of

Asteroids, the blues, reds, and variegated red and white of

Echinoids, the rods and purples of Grinoids and Ophiuroids.

It may be that it is in consequence of these bright colours

that some authors have fancied that sea-urchins exhibit pro-

tective measures when they cover themselves with bits of

pebble and shells; but the same, as already explained, occurs

in anemones.

The brilliant orange-red of Hippusterias in deep water may
subserve a purpose unknown to us, yet from analogy this is

unlikely. Few torms are more conspicuous on the bottom of

the sea or on the blades of tangles at low water than the

common cross-li.sh, yet gulls, fishes (cod and cattishes), and
an ally of its own (the sun-star) devour it. Thus, while its

coloration is certainly not protective, it does not seem to serve

as a warning or to be the result of Sexual Selection. The
brilliant scarlet of SoUister papposa as it hangs on the tanglo-

blades makes it very conspicuous, but there is no evidence

either as to protective or warning properties. The same may
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be said of the purple or orange liue of S. endeca fiom deep

water and of CrihreUa sanguinoJenta between tide-marks.

The sand-stars (e. g. Ophiura lacertosa) are often tinted of a

hue resembling their surroundings, yet they and the more
brighlly tinted forms are common in the stomachs of fishes

and are eagerly devoured by gulls when stranded on the

beach.

'Jiie common sea-urchins of our own shores are often con-

spicuous on the tangles at extreme low water, and their tints

nre neither protective nor warning as regards man and certain

fishes. Though some species (e. g. Strongylocentrotus lividus)

show sexual differences, the male being darker and the female

of a violet tint more inclined to red, Sexual Selection need
scarcely be considered. The burrowing habit of the species

just mentioned would seem to indicate that its colour was
neither protective nor warning. The colours and habits of

the heart-urchins give the same lessons. Amongst others

the green-pea urchin is a favourite food of the haddock.

'J he brown and purple hues of the sea-cucumbers may in

some way subserve protection amongst the dark masses of the

tangles, yet both th(y and the transparent forms are found in

the stomachs of fishes. In the purple forms in the deep sea

Prof. Moseley is of opinion that the colouring is useless,

" and is merely due to the persistence of colouring developed

originally in shallow-water ancestors." But there may be

other explanations which are less theoretical, especially as

the same puiple colour is found in a feather-star in shallow

water in the tropics and in a sea-cucumber in 1955 fathoms in

the antarctic sea.

The transparent Holothurians and the Synaptidse are often

almost colourless, so that the arguments in connexion with
coloration do not fit.

No group is more beautiful or more varied in coloration

than the marine Annelids, and no group of Invertebrates

offers a better field for the manifestations of protective resem-

blance, for the display of warning coloration, and, since the

sexes in the majority are separate, for the operations of Sexual
Selection. Yet some of the most brilliantly tinted, like the

sea-mouse, frequent muddy sand or mud, where the metallic

lustre of their resplendent bristles would only betray them;
and the same may be said of some of the most conspicuously

colouied IJesionidse, e. g. Ojihicdromus. It is true the bright

colours and iridescence of many are hidden within tubes, but

this would rather point to coloration in these cases being inde-

pendent of protection. Even in forms that dwell in sand,

like jSeiildhys, Ophelia, and McgelonOj the iridescent pearly
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lustre or tlie flesh-tint by no means resembles their sur-

roundings, whilst other dwellers in 8an<l, viz. Phijlludoce

maculata and Aw ids rosea, are finely coloured. Forms t're-

quenting the fissures of rocks or tunnels in calcareous algfc

are equally varied in tint, from the sombre <^rey of Trophonia

jilumuaaj the deej) green of Kulnlia viriJis, the straw-coloured

body and red branehite of AJor^/n/sa, to Lysi'lice with its

niadiler-brown anterior end and white collar. Those having

finely coloured j)lumes anteriorly, like the Sabellidie, occu|)y

tubes, and in few instances are their plumes in harmony with

their surroundings. One instance, however, is given by
Prof. Semper * of agreement between an allied form {Mi/,ri-

cola, one of the Eriographididai) at Port Mahon and a coral

(Cladocera). Both the polyps and the funnel of the annelid

were of the same chocolate-brown colour, and thus at first

sight protective resemblance might have been diagnosed ; but

the annelid also occurred in a sponge of a totally different

colour and in clefts of rocks where no tint resembled it. When
Semper tapjjed the coral the annelids retracted their plumes

at once, but the corals remained expanded. There was really

no protective resemblance. Dr. Eisig mentions an Eunice

parasitic in a sponge of a yellow colour, the annelid being

yellow with orange spots, and he considers this an instance of

])rotective coloration^ though Beddard thinks tiie tint arises

from feeding on the sponge. As, however, these annelids

generally construct a tough parchment-like tube in sponges,

the example is dubious. Two annelids, Euphrosyne and

Spint/ies, are also partial to yellow sponges, on which they

feed and they may be held to be protectively tinted. Some
Polynoidaj with mud-covered scales approach the hue of the

muddy inner surface of shells dredged from deep water, or the

muddy inferior surface of stones between tide-marks. The
dorsum under thescales and the free parts of the body posteriorly

in others are coloured conspicuously with brown bars, so tliut

the case may fairly be claimed as one of protective adaptation.

Mahngrenia^ commensalistic on purple urchins, also agrees

with Its surroundings, being tinted of a deep jjurple, and tho

polynoid in the interior of Euplectelia is more or less trans-

lucent. On the other hand, NereilepaSj commensalistic with

the hermit-crab in the great whelk, is conspicuously tinted.

Pelagic annelids, again, are not always colourless, even the

Alcio|)idaj having finely coloured eyes. The pelagic stages

of Autolytus so common in various seas are often coloureil

both green and pink. Little change in the tint of the green

Fide Beddard.
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Palolo takes place for its pelagic stage, and the hues of the

pelagic phases of the Nereides are likewise vivid. The
colours of the pelagic young of the sedentary forms, such as

t>thenelais, are often brightly coloured.

Annelids \vhich perforate hard substances, as Polydora and

Dcdccaccria, are coloured equally with the free, and the pelagic

phases of the latter retain vivid tints.

1 he Neraerteaus and other Turbellaria, with a few excep-

tions, such as Nemertes carcinophiJa, are often of a colour at

variance with their surroundings—and the same may be

said of the Leeches
; but the Gephyreans, especially those

frequenting mud, are generally inconspicuous, though Bo-
nellia is green. Tlie marine Planarian Eurylepta vittata

between tide- marks is conspicuously banded with brown and
yellow, and others are similarly variegated with red, purple,

and yellow. Many, however, are of a uniform colour and

otten resemble their surroundings. As anemones and fishes

prey on them, their coh)ur would not seem to be protective,

either in the sense of corresponding with their environment

or acting as a warning to predatory forms. Mr. Punnett tells

of a small Nemertean parasitic in an Ascidian which is

brightly striped, and larger free species are similarly banded.

Borlusia Eh'sabeihce, which is boldly blotched with purplish

brown and white, lives in a tube of mud under stones ia

Herm.
The coloration of the sexes in the Crustaceans is often

similar, as in the common and the Norway lobsters, though
in some {e. g. the shore-crab) there are marked differences.

Yet after all what selection can a female shore-crab exercise

"when the courting is carried on when she is in a soft and
iielpless condition immediately after casting her shell? The
minute complemental males of certain Cirripedes afford

similar data.

'i'he evidence in regard to protective coloration is some-

what ambiguous. On the one hand, Prof. Moseley states

that the Crustaceans {Naatilogropsus) found on the gulf-weed

resemble it in tints, even to the white patches which imitate

those of Memhraitipora and the sea-acorns [Balani). He
also records a similar crab of a blue hue on the float of

Janthina. Fortumnus variegatus somewhat resembles the

greyish hue of the sand amongst which it lives. The colora-

tion of the stalk-eyed crustaceans is often curiously compli-

cated by parasitic growths, such as alg£e and zoophytes.

Kven the slender Stenorhyuchus rostratus has its dorsum and
limbs eidivened by tufts of Ulva or hy Plu miliaria, Campanu-
luiia, patches of JJalichondjia, and the tubes of Terebellte.
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'J'lic mollification of the natural hue is tliiis considnrablc.

Yet l/i/as uranetat far surpa.ssi's it in the number and variety

of its parasitic growth.s, thatof youn^ spccimen.s from cavern-

roofs resenihlint^ the dorsum of A/>hro(lita. As the line of this

species is brownish ])urple or reddish purple, it might be
supposed that the extraneous growths would be protective.

Ilyas courctatus is even more subject to such growths, yet
both, covered with parasites as they are, abound in tiie

stomach of the cod, which pays scant attention to coloration.

Jlippolyte in the rock-pools of St. Andrews often differs from
the tints of tiie seaweeds it frequents. Again, why should
the female Pinnotheres in the horse-mussel be so brightly

coloured, the male being less conspicuously so ? Both are

equally protected. Many pelagic crustaceans are also more or

less translucent. Mysis jiexuosa is grey wlien on sand, brown
or green wlien amongst seaweetl of these two colours. The
gribble, whose sole function is to perforate wood, and thus is

constantly sheltered, is more soberly tinted than, for instance,

other Isopods, such as Splueroma in fissures of rocks, which
has its under surface speckled with white, legs with brown,
and head with brown, white, and red. Uyperia galha in the

gastric cavities of Aurtlia aurita is often reddish brown.
Brightly coloured crustaceans like Dexamine spinosa are eaten

by fishes. The pelagic Zoece have conspicuous greenish-blue
eyes, and the pelagic young of Crangon are brightly tinted.

Cap7-eUa tuberculata, again, occurs in swarms on Ceramiuni
rttbrum, and is of the same tint. Idotea pelagica on Ceramiuni
rubrum is sometimes beautifully speckled with white in

marginal scallops or central streaks, and is thus more con-
spicuous than usual. Fodocerus pulchellus frequents the

same seaweed, with which it harmonizes in colour j but here,

again, it is sometimes gaudily tinted with reddish brown aud
white, so as to be conspicuous. I^lany sessile- eyed crusta-

ceans are beautitully tinted, like Muntagua vwnoculotdcSy with
reddish-orange or orange specks in rows on the dorsum, and
others are nuirblcd with brown and white. The pelagic

Eurydice pulchra and Janira maculosa of our seas are not

inconspicuous in coloration.

On the other hand, many land-crabs, such as Ocypoda^ as

Prof. Moseley tells us, are tinted ot a bright red or other

conspicuous hue. The reddish Morway lobster frequents

greyish mud, from which the cod picks it up so readily.

The comnjon shore-crab is often variegated with white in the

brackish inlets of the Outer Hebrides. The reddish-orange
Aljilieus ruber is as consjjicuous as it can be in the tidal pools

ot lleiii). The multitutles of the sand-hoppers are white and
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easily seen amongst dried sand and seaweeds. The parasitic

cirripede on whales [Coronula) retains its white colour, and
Lepeophtheirtis on the salmon and Caligus on the cod each

have their brownish-olive hue and are readily seen on the

skin.

Some pelagic crustaceans (Copepoda) are of a deep blue or

brilliant scarlet, and the young pelagic stages of many of the

higher Crustacea are marked with vivid tints. The pelagic

barnacles are not inconspicuous. Even the translucent

Phronhna (Amphipod) has three sets of coiiS])icnous eyes.

Prof. Moseley describes the deep-sea shrimj)s and schizopods

as of an intense bright scarlet colour. A deep-water SeroliSy

again, described by Mr. Beddard is blue.

There is no evidence that the tints in any of those con-

spicuously coloured act as a warning, since they are found in

the stomachs of fishes equally with those of sober tint. The
diurnal changes of hue in such as Uippolyte are, moreover,

not always explained by their envii'onment *.

The Brachiopods are generally pale, yet Lingula, an
ancient type which frequents sand, has its valves tinted of a

tine greenish hue.

Some of the Polyzoa are brightly coloured, e. g. Bugula,
which is purple, whereas others, such as GetneUaria, have a

uniform ])ale straw-colour. Memhranipora is conspicuous by
its pale lacework on the blades of the tangles. The majority

of the Polyzoa, e. g. the Leprah'ce, have no vivid coloration,

though some are pinkish, and so with Flustra. Their colour

does not appear to have any relation to Natural Selection and
is neither protective nor warning—not more so than the

purple of the alga Corallina officinalis.

While the adult Fhoronin, which is tubicolar, is either pale

or with dark brownish tentacles and pale body, the pelagic

young {Actinotrocha) is brightly tinted. Tliis might be

explained by supposing that these tints are ancestral and that

former conditions may have necessitated tiiem. Such, how-
ever, is conjecture, as also is the view that disadvantageous

colours in the young have little time to do harm.

The colours of the next group—that of the shellfishes

—

have long been a source of interest ; and as they affect both

the hard and the soft parts, their study might be supposed to

throw some light on the questions before us.

Comparatively few examples of protective coloration occur

amongst the bivalves, the calcareous valves of which, perhaps,

* Vide on this subject the \aluable paper by Messrs. Gamble aud
Keeble, Quart. Journ. Micr. Sc. vol. xliii. pp. 589-61)8, pis. xxxii.-xxxvi.

(IIJUO).



Colurittion of Marine Aniinah. 231

and the enormous powers of reproduction, suffice in some
cases tor satety. Tliose wliich perforate rocks, wood, and

other media are, as a rule, white, yet the dale-shell {Litho-

domvs) has dark brown valves, whilst Modiolaria in the tests

of Ascidians and in sponges is feebly tinted. The species

which buirow in sand have di\erse and often bright tints,

such as l*s<ivimoh{a and Tellina^ dull brown, as in Cyprina,

or pale, like the cockle and Thracia. Littoral forms are

likewise varied. 'J"he mussel is dark blue or purplish blue on

mud or rock ; Galeomma with its outspread valves on the

under surfaces of stones is pure wdiite. Area in the chinks of

rocks is dull grey, and Lima hiatis has brilliant orange fringes,

but the animal makes a nest. 'JMie beds of sedentary dull

greyish oysters and the brownish-black horse-mussels in the

adjoining area under water are in contrast with the more
brightly tinted and free scallops in similar regions.

There ia endless variety under the same circumstances,

but no ceitainty as to protective or warning coloration or

sexual changes in the valves of marine forms.

It is interesting that pelagic young mussels and the slightly

older forms which settle on zoophytes in myriads are differ-

ently tinted from the adults. The latter (young mussels)

especially harmonize with their surroundings. The pelagic

young of marine lamellibranehs (after the formation of the

shell>), indeed, seem to approach each other more or less

closely.

The parasitic bivalves, like Montacuta siihstriata on Spatan-

gus purpureuSj are in harmony with their surroundings,

though as regards coloration they are pale and more or less

trans])arent.

Coloration in the univalves (Gastropoda) has no apparent

relation to their acceptability to forms which prey on them,

and therefore has no protective or warning functions. All

the available smaller lorms—whatever their colour may be

—

are equally palatable to the haddock, which, as Edward
Forbes said, is a great conchologist. In their pelagic stages,

it is true, they are less brightly tinted, and thus may be held

to be protectively coloured ; but other young forms, which

are not pelagic, are of similar pale or neutral hues, so that

there is room tor doubt. The question may well be asked.

Are the bold bluish iridescent streaks of Jlelcion pellucidum

equally protective or warning in the young on the dark blades

ot the tangles in the rock-pools, and on the adults hidden

under the hard roots of the same seaweed ?

Protective coloration iti the Gastropods is exhibited by
Ovula patu/a on (Jorgonia verrucosa (Poulton) and Ovulum
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uniplicatum on Leptogorgia. fTermaa, a transparent Nudi-
branch on a reddish weed {Grijfithsia), has a redilish outline

and a greenish aspect on greei\ seaweed. This coloration is

probably due to the contents of the intestine. Some mollusks,

like the limpet, chiton, periwinkles, and certain Nudibranchs,

are more or less in harmony with their surroundings; and
the same may be said of Trochus lineatus on tlie granite rocks

of Cobo Bay, Guernsey. A red Don's, probably D. concinna,

frequents IJyineniacidon sanguinea, and Xenophom attaches

fragments of shell, rock, and coral to the edges of the growing
shell, iind thus resembles its surroundings. The conmion and
Johnston's sea-lemons {Archidoris tuhercuJata and A. John-

stoni) may, as insisted on by Prof. Herdman and Mr. Garstang,

be protectively coloured so long as they remain contracted

and quiescent. Yet it must be noted that the colours of

A. tuberculata vary, some being gaily tinted with yellow and
purple, others, especially under large stones in tidal pools,

having more sober hues. I\roreover, the species is found not

only on the surfaces of Halickondria, on which it feeds, but

under ledges amongst the red Styela grossularia and zoophytes,

under large stones, and occasionally on the surface of rocks

and Fuci at low water. It must also be borne in mind that

A. Johnstoni accompanies it in its haunts, especially on llali-

chondrue, the hues of which it much more closely resembles

than A. tuberculata. It may well be asked why the latter has

not more closely adapted itself to the colour of the sponges on

which it feeds.

Again, the smaller examples of Doris repanda are *' of a

pure waxy semitransparent white " (Alder and Hancock), and
the largest are dusky yellowish, colours which are conspicuous

in a rock-pool, especially as they sometimes crawl on the

blades of Fuci fringing the margin. The border of the mantle

in many is injured, as if a portion had been removed. Doris

aspera^ which occurs under stones near low-water mark, is

equally prominent, most being white, though a few are

yellow. The tints of the abundant Doris hilamellata likewise

do not seem to be protective between tide-marks, where they

are met with all the year round, as is the case also with the

conspicuously whitish Ooniodoris nodosa, usually found under

stones in tidal pools. These and the brilliantly coloured Triopa

claviger are at once detected when the stone is upturned
;

but they are not wholly confined to such localities, and all are

occasionally tossed on shore by storms on the blades or roots

of tangles. If some would hold that the cons])icuous whitish

coloration is thus shielded by their habit of living under stones,

what is to be said of their associate /Egirus punctilucensy which
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specially deliglits in tlu; diirk surfaces of stones in rock-pools

Iron) l()\\-\vattT mark to sonic distance above lialt-ti<le ? The
unpractiscil eye would ccrtaiidy mistake these rou;^h little

lumps for muddy and stunted masses of zoophytes and debris.

How are their pjem-like dots of pip;ment to he explained?

Karely ^Ef/inis has been found crawliiii^ just under thewaler-

line in a sequestered pool. Polycera quadn'lineuta, P. ocellnta^

and Ancula cristaUi wW occur under stones in quiet rock-|)Ool-5,

and are not difficult to detect in their habitats. It is doubtful

if they are in want of protective or warning coloration in such

places, especially when it is found that in these localities

Doto coronata, which swarms on the branches of Sertularia

puniila, requires careful and minute inspection to detect it.

it is pale and devoid of much of the beauty of the dee|>-

water specimens so often tossed on shore on the blades of the

tangles covered by forests of Ohelia geniculata or on Hydnill-

»na/jta /a^ca/a brought in by the fishing-boats. A clearer case

of harmony with environment, however, is that of Trilonia

pleieia on Alci/onhtm, yet it is readily seen when frequenting

Ohelia genicitluta on the blades of tangles.

Un the other hand, the dog-whelk between tide-marks is

fairly conspicuous, and so is the cowry, especially when the

soft parts are protruded. The colours of the Eoiids are

remarkably bright, and cannot therefore be protective in so

far as being in harmony with their surroundings. It has

yet to be proved that they are warning colours, for it nceils a
considerable amount of inedibility to scare a hungry fish, and
the cod docs not respect this property (if it exists) in Eolis

papulosa. Fishes which are partial to anemones might be
supposed to be careless of the nematocysts of Nudibrauchs.
Further, the haunts of the Eolides and an attentive survey
of their coloration leads to no conclusive results. The
amethystine a>id ultramarine hues of E. coronata and the

scarlet or bright biick-red of E. rujibranchialis seem to have
no relation to their surroundings, and does not prevent their

being devoured by their hungry fellows when disabled or

dead. Tiie same may be said of the fine purplish and the

orange varieties of Eolis Farrani and of E. Adelaides. The
SMJaller Eulis olivacea and E. viridis are not so easily seen on
the under surfaces of the stones they frequent ; but immersion
of these in sea-water readily shows them.

Prof, llerdman, who has given much attention to the

colours of Nudibranchs, truly considers that " the red-brown "

hues of Dendronotus cfTectively conceal it. Some, however,

are brightly tinted with scarlet and rose-pink, ainl a splendid

wiiite Viiriety is couimon in the same haunts in deep water
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and occasionally between tide-marks, while a third is pale

and more or less translucent. Moreover, the eggs of Nudi-
branciis are generally conspicuous.

The pelagic Gastropods also offer very varied coloration.

Some are pale like Spirialis, otliers, darker like Limacina,

show orange-pink like Clione, deep blue like Glaucus, purple

like JanthhiGf or a glassy translucency like Carinaria and
Pterotrachea. If, in the open ocean, translucency be a pro-

tective attribute of such forms, it cannot be held that the

tinted species conform to this view. Prof. Moseley, again,

considered that Janthina and Glaucus (like Velella) are

coloured blue for protection, since they thus resemble oceanic

water. There appears, however, to be no general feature in

the pelagic stages of the group that would point out trans-

lucency or a particular colour as the result of natural selection

and of importance to the species.

If translucency or a bluish tint are to be held as protective

to oceanic forms, the pelagic cuttlefishes do not fulfil these

conditions, for the play of colours, like those on " shot silk,"

occurs throughout the whole series. Moreover, though
courtship is known to take place, and though the sexes offer

certain external differences in structure, yet the colours are,

as a rule, the same in both sexes ;
so that, in these compara-

tively intelligent and active Invertebrates, the long ages of

Sexual Selection have effected no evident change in coloration,

whatever may have been accomplished in other respects.

The young forms on escaping from the ^^g are pelagic and
have the same pigment-corpuscles as their parents, though,

perhaps, they may be fewer in number.

In the group of the Urochordates the translucent chains

of SulpoB have been cited as instances of protective coloration
;

but the chains are readily seen in clear sea-water from the

suiface to the bottom, in several fathoms, probably 5 or 6.

Moreover, the gulls readily strike the surface-forms and
remove the nuclei containing the vital parts of the animal.

Prof. Moseley thought that some Salpce had a blue and others

a brown nucleus tor protection, but experience proves that

both are equally liable to the attacks of gulls. The trans-

lucent Fyrosoma, again, is phosphorescent, and it cannot be

supposed that it has this propeity to lure other forms to

destruction, since it derives nourishment from minute plants

and animals carried in currents of water.

The Ascidians {Ascidia scabra) attached to the blades of the

seaweeds in the Outer Hebrides, and to various structures in

deeper water elsewhere, are brightly coloured
;
yet this is not

protective, as they are most conspicuous, nor can it always
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be a warninp; coli)ur, as Mr. Garstaii}2^ su[)|)03e3, for somo
fislus eat them. Tlie tadpoles of such forms as Sti/eJa are

pink. Chivelinn sliows brip^ht orange and yeUow, and brii^ht

green characterizes A. intestinalis in tangle- roots and similar

places between tide- marks, and A. depressa under stones in

rock-pnols. It the red hue of some Ascidians, e. g. ^. scahra,

is assumed to be a warning colour, what is to be said about

such as Mof(/iil(i, a colourless form, invested by a thick layer

of gravelly mud or sand?
Is the dull red of Styehi grossniaria, projecting here and

there through a layer of Ilalichondria panicea on the roofs of

sheltered caverns, in the s.ime category in regard to warning
coloration as Ascidia scahra on the floating blades of the

tangles?

The pelagic Appcndicularians and their houses are generally

translucent, but some are pinkish. Their vast numbers,

however, are little in need of protection.

The Compound Ascidians, such as Botryllus, Botrylloides,

Leptodinuw, and Aplidiuin^ are often strikingly coloured,

such as the yellow stars of Botryllus Schhsserij the white

surface of LeptocUnum durum, or the cinnabar colour of

others; yet this does not appear, so far as observations go, to

be either for {protection or warning. Fishes bite off the sea-

weeds on which some grow and swallow them.

Certain Cyclostomes, like Myxine, living in mud are of a

flesh tint or purplish, as in Bdellostoma, while the river-

lamprey is olive and the marine boldly mottled with bluish

grey and black. Myxine has no warning tint, yet its abun-
dant mucus is most offensive.

Amongst Fishes the bony forms (Teleostei) are, on the

w hole, the most brightly coloured, the Elasmobranchs being

njore soberly tinted. In some bony fishes both sexes are

brilliantly coloured, in others only the male. One general

rule, with a few exceptions, prevails throughout the series,

viz. that the dorsum is dark and the under surface pale,

aj)parentl3' for protection, the explanation usually given being

that, looked at from above, the dark dorsum renders the fish

more or less obscure, whereas looked at from below the white

or pale under surface is invisible against the sk}'. Yet
Cottun scorpius in rock-pools occasionally has the head pale

orange and the dorsum speckled with the same colour,

and the skate has a grey under surface. Further, when the

under surface is upturned, as in Remora, it becomes dark,

but no mention is made of the dorsum, which remains dark.

It can hardly be supposed, however, that many species of

skate have a white under surface for this purpose, though
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they can dart upward very actively, nor will the explanation

altofrethcr puit the frog-fish (Lophi'us). Some of the finest

silverv bluish-green or yellowisli touciies of the short-spiued

Cottiis are under the throat. The gorgeous colours of several

of the liritish wrasses do not appear to be either for warning

or protection, nor do they appear to be connected with Sexual

Selection. Moreover, it may be asked if the white under

surface of many terrestrial mammals has been acquired for

the same reason, viz. rendering them invisible against the

sky when viewed from beneatli. In connexion with this

explanation it has also to be remembered that the enemies of

fishes do not always look at them from these points of view.

Again, freshwater and marine fishes agree in regard to tliia

coloration, and whilst the dark dorsal surface does aid in

rendering the fishes obscure, the constant movement of the

tail in streams makes them obvious enough. Besides certain

silvery fishes with laterally compressed bodies are very

conspicuous and tlie ventral edge is thin. Thus in the tidal

pools in May young sand-eels of 4 inches swim in parallel

ranks, conspicuous by their finely iridescent green backs and

silvery sides, or sport amongst the fringing seaweeds like

flashes of silvery light in the sunshine. Such forms are no

less conspicuous in the open sea—indeed, their only safety in

this respect is immersion in sand. The dull bluish-black

dorsum of the herring renders it less visible, but the approach

of an enemy causes it to dart aside and expose the flashing-

silvery body.

Prof. Moseley gives the instance of Antennarius, which is

coloured, like the gulf-weed [Sargassum), with spots of white

to imitate the patches of Memhranipora. Bright s))ots of white

are common in young sea-scorpions, young lump-suckers,

and others, but it w^ould be difficult to draw a similar con-

clusion. The adult shanny and the gunnel are certainly

coloured in harmony with their surroundings, just as the

upper surface of many flat-fishes is. The same may be said

of other blennies. Mr. (larstang cites the black dorsal fin of

the weever as a warning colour, lest it should be mistaken

for the gurnard. The bold touches of black and other colours

on the dorsal fins of other fishes are not, however, thus to be

explained.

Deep-sea fishes are black or white as if bleached (Moseley).

On the other hand, the pelagic young of the conger {Lepto-

cephalus) and of I'lagusia are transparent.

The pelagic young of some fishes, e. g. the skulpin, have

the under surface darkly pigmented, yet its habits agree with

those of its fellows which have the same region translucent
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or white. Some may cou.-iitl(M-, however, that such is a piovisioii

for rediicinp; the numb(M-3 of troublesome fishes. At any rate

the view that the pale under surface is protective meets
with exceptions in those forms. Again, the conspicuously

pigmented fins of the young mackerel midi^es {MoteWe) can

scarcely be for protection, unless they mimic spines when
collapsed, and the same may be said of the yellow pelvics of

the young ling. Mr. Beddard thinks the bright colour and
large size of the fins of certain fishes niay be jirotoctive (e. fj.

flying gurnard). Another example is the sapphirine gurnard,
yet in this case the protective function is doubtful.

The transparent pelagic eggs of tiie cod tribe, flounder

tribe, and many others are supposed to escape notice by this

provision, but then the young becomes conspicuously tinted

before liatching, and therefore at a time when it is most
important that it should be invisible. If translucency be a

protection in the one case, colour under the same circum-

stances cannot likewise be so.

The very great variety of markings and tints in larval

fishes under the same conditions shows tlie difficulty of

drawing rigid conclusions as to protective or warning colora-

tion in such forms, though they may be remnants of ancestral

coloration. Some might be disposed to think this a crucial

test of the theories propounded concerning the environment
of certain forms on land. Yet the history of the changes of

coloration undergone by a single species, e. g. the cod, shows
that important purposes are subserved by these changes.

Thus the minute larval cod escapes from the Qg\f with a series

of transverse bars ; then the black pigment is rearranged

longitudinally along the dorsum as it swims high in tiie

water. To this is by-and-by added yellow pigment, causing

(with the black) a greenish hue. When it seeks the rocky
margins it becomes boldly tessellated. At a later stage it

again becomes more uniformly tinted as it seeks the offshore,

though some whicli haunt the tangle-forests are boldly

blotched with reddish brown. In its adult state its sides and
dorsum are mottled with yellowisli green, though this does

not seriously affect its uniformity. If we attempt to contrast

the foregoing changes with those of the haddock, uncertainties

arise. The larval haddock has no transverse bars, though
bred side by side with the cod, but the dorsal band of black

pigment is developed in the next stage (post-larval). Instead

of seeking the shore the little hadilock keeps to deep water,

and it soon develops tho characteristic bold touches of black

on the sides above the pectoial region, the rest being uniformly

Ann. ct- Mag. S. /li/if. Scr. 7. Vol. vii. 17
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tinted with a silvery sheen and a cupreous lustre. Not till

it is between 3 and 5 inches long does the haddock seek the

inshore waters. To sum up : the haddock differs from the cod

in its larval coloration, agrees in its post-larval, and thereafter

diverges. If tiie tessellated condition of the cod is protective

amidst the tangle-forests, what can the function of the

isolated black spots on the whitish sides of the haddock be in

its deep-sea retreats and as it passes when from 3 to 5 inches

long to inshore waters?

Mr. Beddard and Dr. Browne Goode think the colours of

certain fishes [e. g. rock-cod) are directly derived from red

algte through the coloured crustaceans, and Dr. Giinther and

Miss Newbigin have similar views in connexion with the

salmon. Mr. Beddard gives as his reason that if Natural

Selection had caused a change in colour, it would rather have

been by an alteration of existing pigment than by the forma-

tion of fresh pigment red in colour. Other fishes, however,

which feed largely on red crustaceans sliow no increase or

alteration of their pigment, and some which do not feed on

red forms of any kind may present similar pigment. Brightly

coloured wrasses, such as the rainbow-wrasse, occur at

considerable depths where no seaweeds are. The view

of Prof. Poulton, for which he cites also the support of

Prof. Herdman, that bright colours in fishes have a com-
pensation in increased wariness, whilst protectively coloured

forms are more readily caught, is interesting, but needs further

corroboration.

Fishes, moreover, are a group in which it may be supposed,

and Mr. Darwin has supposed, that Sexual Selection has come
into play in connexion with beauty of colouring in the males.

In such fishes as the salmon, lump-sucker, goby, dragonet,

stickleback, and others the sexes are distinguished by marked
coloration at the spawning-season, the males being then

highly tinted. Moreover, the dragonet and Amoglossus are

examples of fishes in which the sexes are so ditferent that

they have each been described as separate species. On the

other hand, fishes like the cod, haddock, herring, pilchard,

and mackerel, which roam in vast siioals, are characterized

by the uniformity of tints in the sexes. Recently experi-

ments have been made with a view to test the selective

powers of the female fish in certain cases, as by Saville Kent
and Holt in the dragonet and by Heincke and Guitel in the

gobies. On the whole these have given no certain indication

of Sexual Selection on the part of the female, for she is as

readily attracted by a male of sober hues as by one in all the
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bravery of liis coiispicuoua coloration. Wliy tliesc bright

colours are specially developed at the spawtiinj^-seasori is

still an open question. It has been suggested they may be

of use occasionally in terrifying other fishes. In the lump-

sucker the bright colours do not seem to act as a warning,

for the cod will in May s'vallow two of them, the largm-

about a foot long. It is interesting that the liimaculate I and
other suckers are often conspicuously coloured. The females

do not seem to be less conspicuous in order to subserve

protection for the eggs. In the case of those fishes, e. g. the

gunnel, which attend the ova the colour is similar in both

sexes.

The coloration of the large marine lizxrd [Oreocephilus

amhlyrhynchus) of the Galapagos Islands (.500 miles west of

South America) and of the oceanic turtles present few features

of moment. The former is of a dirty black colour. The
water-snakes, which occasionally are capture! in sea-water,

are often boldly banded with blackish grey and white.

Sea-birds offer few parallels to land- birds in regard to

protective coloration. The great group of the gulls is more
or less white and uniformly tinted in both sexes. Ii^xcep-

tional coloration occurs in the tern-like boatman-bird, which
has two long pink feathers in the tail. The skuas, which
have similar aerial habits, are often brown, and so are the

petrels, whereas the gannets are yellowish wliite.

The swimmers, like the auks, puffins, divers, and penguins,

have the dorsum dark and the under surface whitish or

greyish, as in the cormorants. Many ducks and geese are

similarly tinted, while others are white or black. The sexes

in tjie ducks are boldly separated by the brighter c )lour of

the males.

Shore-birds, again, are usually greyish and less visible in

many cases, yet the oyster-catcher is prominently speckleJ.

With the exception of the shore-birds, it cannot be said that

the coloration of sea-birds is protective.

In connexion with the highest group, that of the marine
mammals, it has been stated by Mr. Wallace an 1 others that

the Idack and white colours of the dorsum and un ier surface

of porpoises have been acquired for protection (on the sam i

principle as already mentioned in the fishes) ; but this distri-

bution of colour would not avail them against their greatest

destroyers, the killers, which swim on a level with them,
file dark brownish-grey hue of the seals in the water avails

them no better, for they are likewise capturdl by the killers.

Tlie colour of the larger whales, again, is similar to that of
17*
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the porpoises, and some, like the killer, are boldly blotched

^vith wiiite, as also is the arctic seal. Moreover, the hump-
backed whale {Meqapicra loiujimana) has pure white flippers

12 feet long, whilst the smaller rorqual has a bold white

band across the flipper. The well-known Beluga is dull

whitish all over. As all cetaceans come to the surface to

breathe, they must frequently expose a black or brownish-

black surface. Now black is a tint which is conspicuous in

the sea, and accordingly the fishermen use black flags in

preference to white on their dandys, since they are so easily

recognized in the darkness or dull light of the early morning.

That black should be a protection to these animals, and tliat

species are whitish all over or have pure white flippers or

bands, is a condition of things creative of uncertainty in

regard to the theories alluded to. The bold white touches,

for example, of the killer can scarcely be held to be recog-

nition-markings, like the white tail of the rabbit. The
variegated hues of the arctic seal may subserve protection.

If they do, those of other colours are at a disadvantage.

Considerable variety, indeed, occurs in the group ; thus the

elephant-seal is dull greyish above, light beneath, and the

sea- leopard is spotted yellowish white and dark grey on the

back, with a yellowish under surface. The sirenians are dull

brownish dorsally and ventrally, so that the lighter hue seen

against the sky is absent in their case ; but, on the other

hand, they are not oceanic.

A general survey of the coloration of marine animals raises

doubts as to the interpretations which have been brought

forward to explain it. Some of these explanations, it is true,

are more or less in agreement with facts ; but, so far as can

be seen, other facts are adverse, and demonstrate the extreme

caution necessary in dealing with such interpretations.

Before anything definite can be produced a much more exten-

sive, more exact, and long-continued series of observations

on the subject is imperative. That the coloration, often so

varied and so beautiful, is of importance to n)arine animals

can scarcely be doubted, for Nature is ever prescient ; but it

is not always easy to adapt the theories of the day to her

workings.
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XXX.— <ht ncio Species o/' Ilisteriflffi and Notices of others,

lly G. Lewis, F.L.S.

The picseiit paper id the nineteenth of a series on t!»e

HisteridsB publislied in this Mai^.-izine.

List of Species.

Plnesitis cossyplnis, Mars. Ulster npicalis, Fai'rm., 1898,
Apobletes Mifrneauxi, Mars. =Xot(«li8ter9ulcicollis, Lew., 1896.

Plfttysonia pictipenne. Pelorurus Cre<roei.

Cvpturiis bt'iifnileasis. Tribalus Iloniii.

tfister Lameerei. Saprinua viridipennia.

MaindroDii.

Pltesius cossi/phusj ]Mars. Abeille, i. p. 285 (1864).

Marseul was doubtful whether the above waa a variety

of P. pudicuSj Mars., or not. I have recently acquired a

considerable number of specimens, and I have no doubt

it is distinct; beyond the characters mentioned by xMarseul,

all of which I find are constant, the anterior femora are

very distinctly punctured, and their edges are but slightly

raised. The femora in P. pudicus are smooth and markedly
marginate.

Apolletes Mifjneau.ri, Mars. Mon. p. 855. n. 10, fig. 2 (18G0).

Ilerr J. Schmidt publislied a note on this species in the

Ann. »Soc. Ent. Fr. p. 290 (1892), formed on an erroneous

impression. The species is very different to A. foliaceus^

Payk., and, indeed, to any other described species. The
description and figure given by Mar.seul are both very good,

but the mesosternal marginal stria, although very fine, is

sometimes, if not always, complete. Marseul says it is inter-

rupted (p. 85G), and it may be so in the type specimen.

Platijsoma pictipenne, sp. n.

Oblongo-ovatum, depressiusculum, nifjrum, nitidum ; front© stria

intei^ra Icviter bisinuata ; elytris striis 1-3 iiitcgris, 4-5 brevis-

siniid, macula media rubra; tibiis anticis 4-deutatifl.

L. 3j mill.

Oblong-oval, rather depressed, black and shining, with a

red .spot rather before the middle of each elytron equal in

width to three of the interstices between the dorsal stri;e; the

luad, frontal stria conipleto, not strong, and feebly bisinuou.s

anteriorly
; the thorax, surface under the microscope appears

finely punctured, lateral stria complete, parallel, and close to
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tlie edi;;e, but it is continued behind the head somewhat away
from the edge ; round the anterior angles there is also a

marginal stria ; the elytra, the oblique humeral stria is fine

but clearly marked, the other humeral striai are wanting,

dorsal strite 1-3 complete, the second at the base for one third

of its length turns inward towards the third, 4—5 are apical

and rudimentary ; the propygidium is transversely punctured
;

the pygidium wholly and more densely punctured ; the punc-

tures on both appear under the microscope to be obscurely

ocellate, outer margin of the pygidium is slightly raised ; the

prosternum is without strife ; the mesosternum is marginate

and feebly sinuous behind the prosternal keel
; the anterior

tibiee are 4-dentate.

The form of this species is similar to P. carolinum, Payk.,

P. sincerum, Sch., and others. It is only the second species

of Platysoma known with maculate elytra.

Hah. Palembang, Sumatra.

Cypiurus hengalensis, sp. n.

Ovplis, ohlongus, convexus, aeneo-niger ; fronte rugoso-punctata
;

ehtris, striis 1-3 integris, 4-5 basi evanesoentibus, suturali

ut'rinqiie vix abbreviata ; prosterno stria marginali antice acumi-

nata.

L. 6 miU.

Oval, oblong, convex, brassy black, somewhat shining and

very similar to C. cenescens, Er., in general sculpture ; but it

differs distinctly in being larger, tlie head more coarsely and

rugosely punctate ; the eiytral striae are less clear, owing to

their interstices being very densely granulate-punctate (not

simply punctulate as in C. cenescens), the prosternal keel

anteriorly is acuminate (not arcuate), tlie mesosternum is

sometimes distinctly punctulate, and the female has two rather

small rugose lobe-shaped impressions close together behind

the middle of the disk of the pygidium, and on either side of

them, but nearer the apex, is a transverse rugose excavation;

t!io, two excavations are somewhat larger than the two im-

pressions. In C. cenescens $ the pygidium has a smooth

median carina, and on either side of it are two large and deep

ruo-ose impressions which occupy the whole area of the disk.

Hah. Bengal.

1 am indebted to Herr Hilmar v. Schonfeldt for fourteen

examples of this species. C. cenescens is also reported as

occurring in Bengal, but all the specimens in my collection

are from the ISilgiri Hills and Ceylon.
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Ilister I.iiiiieereij s\). n.

Oblonprus, convexus, nif,'iT, nitidus; elytris, macula lata obscuro
rubra : iroiite stria valida intc^'ra, bisiiuiata ; elytris striis 1-3
intcgris, 4-5 apicalibus, suturali ante basin abbreviita ; tncso-
sterno cmargiuato, stria marginali valida (ut in //. hinolato);

projivf^idio j)vgidioque dense punctatis ; tibiis anticis :3-dentatis.

L. 5^ mill.

Oblong, convex, black and shining, with the elytra obscurely
red except narrowly at the margins and the region of the

scutellum ; the iiead, tVontal stria deep and comjjlete, feebly

bisinuous anteriorly ; the thorax, the marginal stria and two
lateral stria; are like those of //. binotatus, Er., except that

the outer lateral is short and confined to the region of the

anterior angle ; the elytia, humeral stria is similar to that of

H. binotatus except that it reaches the apex, dorsal 1-3 com-
plete, 4-5 apical and short, sutural shortened before the base;
the propygidium and j)ygidium are densely punctate, some of

the punctures are ocellate ; the |)rosternum is without striaj,

and the mesosternum is emarginate, with a strong marginal
stria

; the form of both sterna closely resembles those of

H. binotatus ; the anterior tibia; are 3-dentate.

This species is similar to, but larger and more convex than,

/y. binotatus, Er.

IJab. El Oued, Sahara {A. Lanieere, 9th May, 1898).
Two examples.

Ilisler Maindi'oniiy sp. n.

Ovalis, convixus, nigcr, nitidus ; froute impressa, stria retrorsura

acuminata ; pronoto utrinque foveolato, stria Integra sed basi

parum abbreviata ; elytris rare rubro-maculatis, striis 1-4 iutegris,

5 ante medium abbreviata, suturali obsoleta
; propygidio jiygidio-

que parce punctatis ; mcsosterno subsinuato, stria interrupta

;

tibiis antici-j 3-dentatis, posticis biseriatim multispinosia.

L. 6-7 mill.

The above is distinguished from //. bipustulatus, F., by its

much larger size, shortened fifth dorsal stria, sutural stria

rudimentary, and by the mesosternal stria being interrupted

behind the prosteriial keel. Of the six examples I possess,

one only has a red elytral s[)ot similar to that of H. bipustu-

Jatus. llister scutellaris, Er., lentus and de/nstor, Mars., belong

to the same group with a foveolate thorax.

JIab. Kurrachi {Maindron), Sept. 189G.

llister a/u'rafis, Fairmaire, Ann. Sue. Ent. Belg. xlii. p. 170

(1898).

^yDtolifter iiilciio//if, L^w. Eut. M. M. ser. 2, xxxi. p. 18? (Ifi9iij;

.•\nn. & .Mag. Nat. Hist. ser. 7, vi. p. 2tK). pi. x. fig. 7 (189J).
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Pehrurns Cregoei, sp. n.

Breriter ovalis, modice convexus ; elytris viridi-oeneis ; fronte con-

cava ; pronoto stria marginali Integra, latcribus punctato ; elytris

ptriis dorsalibns 1-3 geminatis, 4-5 apicalibus, suturali subintegra

;

pvgidio utrinque compresso, basi excepta.

L. 4^ miU.

Shortly oval, somewhat convex, coppery black beneath,

with the elytra brassy green ; the head punctulate, margined

laterally, and the forehead concave ; the thorax, lateral stria

well marked and complete, broadly but not very closely punc-

tured laterally, with a few transverse punctures before the

Bcutellum; the elytra, strije 1-3 geminate, deep and punc-

tured, but in the third stria the inner line is interrupted

before the base, 4 is represented by a complete outer line and

a short inner apical line (these do not join), 5 consists of a

short apical line, with an apical puncture to represent the

outer line, it also has a basal puncture ; the sutural stria is a

single rather fine line, feebly shortened at the base and
sinuous apicnlly ; the propygidium has two shallow impres-

sions, and the punctures are slightly imbricate and largest at

the sides ; the pygidium is compressed on either side except

at the base, which is transversely triangular and is on the

same plane as the propygidium.

This species is somewhat similar to P. formosus, Sch., and

P. glaucoptenis, Mars., but it is more convex than the first

and it differs from the second in its dorsal striation &c.

Hah. Bulawayo, Matabcleland {J. P. Cregoe).

Tnhalus Hornii, sp. n.

Ovatus, convexus, piceus vel nigro-piceus ; elytris saepe utrinque

late rufo-brunneis ; fronte, stria laterali supra oculos elevata
;

pronoto antice angustato, basi transversim rugoso-punctato, stria

marginali integra ad angulos elevata ; elytris, striis humerali-

bus (externa et interna) integris, dorsalibus obsoletis
; pygidio,

antennis, pedibusque rufo-brunneis.

L. 2-2i mill.

Oval, convex, piceous or nigro-piceous, shining ; elytra

sometimes with a lateral broad reddish-brown margin ; the

head, forehead not concave, but impressed on either side close

to the lateral stria, which is markedly elevated over the eyes
;

the thorax is clearly and finely punctulate, especially on the

sides, along the edge of the base is a transverse rugose band
of punctures, the marginal stria is entire and elevated laterally

behind the anterior angles; the elytra, surface punctulate like
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that of tlie thorax, outer and inner humeral stria fine and

complete, dorsal strire almost obsolete, but indications of short

8tria3 are to be seen near the base, there is no sutural ; the

propygidium and pygidium are, finely and evenly punctulate,

the pygidium is usually distinctly reddish brown, the pro-

pygidiiim partly so ; the prosternum is broad and the lateral

striie are divergent at either end ; the mesosternum, marginal

stria is very fine, complete, and close to the edge, the trans-

verse stria at the suture is straight and fine and minutely

crenulate.

Ihe general form of this species corresponds with 7'. ruhri-

culus. Sell., and 7\ acceptuSj Mars., from S)uth Africa, and is

in no way similar to tiic other known species from Ceylon.

J/a/i, Matala and Negambo, Ceylon.

Captured by Dr. "Walther Horn during his visit to Ceylon

in 1899, and to whom I have had much pleasure in dedi-

cating tiie species.

Saprinus viridipennis, sp. n.

Oralis, convexus, nitidus ; pronoto cupreo, margine ciliato, lateribus

elytrisque viridibus
;

prosfcrno la}vi baud striato ; mesosterno

marginato ; tibiis anticis cibatis, valide S-dentatis.

L. 5|-Gi mill.

Oval, somewhat oblong ; thorax brightly copper, with the

lateral punctured margins greenish ; elytra and the pygidia

brilliant green, body beneath more obscure ; the head punctu-
late, stria entire ; the thorax smooth on the disk, with a broad
lateral band of somewhat coarse and confluent punctures; the

elytra are very finely and sparingly punctulate on the apical

half, the outer humeral stria complete, inner humeral short

and basal, 1 dorsal long and apically nearly joins the outer

l)umeral, 2-.5 are nearly equal one to another and are nearly

two thirds of the elytral length, sutural stria shortened before

the base ; the pygidia are evenly and rather densely punc-
tured ; the prosternum, the keel has no striie, but is smooth
and narrows anteriorly; the mesosternum is truncate and
marginate ; the anterior tibias have three strong teeth and a

small basal one, the inner edges of the anterior tibite and
femora are ciliate.

Somewhat resembles S. icetus, Er., but the thorax is ciliate,

elytra without any bluish tint, the prosternum is without striae,

and the dentations of the tibi;e are different.

J/ab. Australia (C. II. French).

Examples in the Belgium Museum and in my own cabinet.
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XXXI.— The Lepidoptera-Phal^nm of the Bahamas. By
Sir Geokge F. Hampson, Bart., B.A., F.Z.S., «&c.

Up to last year no list of the Lepidoptera of the Bahamas
had ever been published, and scattered descriptions of but

very few species were all tiiat was known of them. In the

P. Z. S. 1900, pp. 197-203, Miss E. M. Sharpe published a

list of the butterflies collected by Mr. J. L. Bonhote, which
I now supplement by a list of the moths, with the exception of

tiie Pterophoridae and Tineidre, which are in the hands of

Lord Walsingham. Besides Mr. Bonhote's material we have

in the British Museum a few species collected by Mr. Neville

Chamberlain in Andros, and I have added to the list the few

described by other authors ; but even now scarcely anything

is known beyond the species found at Nassau, Mr. Bonhote's

specimens having almost all been taken in the gardens of

Government House at the electric light; and though on none

of the islands does the land rise more than a itw feet above

sea-level and the physical features and vegetation are of a

similar somewhat arid character, yet as such a prominent

insect as Composia JideUissima is confined to one islet near

Nassau and to the large island of Andros, I should expect a

thorough exploration of the other islands to add considerably

to the list of species. Of species which are not widely spread

the greater part seem to occur also in Haiti; but our know-
ledge of the Lepidoptera of Cuba, Haiti, and the other larger

West- Indian islands is so slight that it would be unsafe at

present to enlarge on the origin of the Bahamas fauna.

Syntomid*.

Bomhiliodes carminata, sp. n.

$ . Differs from B. capistrata in the tegulaj and patagia

being deep crimson; palpi crimson in front; throat white;

sides of pectus and legs striped with crimson ; abdomen deep

crimson, with the sublateral white marks smaller and with a

ventral series of short black bands.

Hab. Nassau {Bonhote), 1 ? type. Exp. 32 millim.

Eunomia latenigra, Butl. Journ. Linn. Soc, Zool. xii. p. 395
(1876); Hmpsn. Cat. Lep. Phal. B. M. i. p. 202, pi. vii.

fig. 18.

Nassau [Bonhote), '6^,2 $ ; Andros (Xeville Chamber-
kiin), 1 <J.



LepiJoptera-Phalcenie of the Bahamas. 247

Vseudomya splendens, Diuce, A. M. N. H, (6) ii. p. 240

(1888) ; Ilinp.sii. Cat. Lep. IM.al. B. M. i. p. 2G2, pi. x.

fig. 3.

Bahamas ; not taken by Mr. Boiihote.

Entpyreuma lichas, Fabr. Spec. In.s. ii., Ap[). p. 505 (1781).

Nassau [Bonhote)j 2 ? .

Arctiadae.

A BCTIAy.E.

Calidota slrigosa, Wlk. iii. (515 (1855).

Andros (Neville Chamberlain), 1 J ; Nassau {Bonhote),

2 c?.

Utetheisa bella, Linn. Syst. Nat. i. p. 534 (1758); subsp.

speciosa, Wlk. ii. 5138.

Nassau (Bonhote), 1 (^ , I ? .

Noctnidae.

A GROTINM.

Agrutis ypsilon, Rott. Naturf. xi. p. 141.

Nassau [Bonhote), 2 $ .

Agrotis malejida, Guen, Noct. i. p. 267.

Nassau [Bonhote), 1 (J , 2 ? .

MAJIESTMiyji.

Leucania solt'ta, Wlk. ix. 99.

Nassau [Bonhote), 1 ? .

CASADBimN^E.

Euplexia circuita, Guen. Noct. ii. p. 227.

Nassau [Bonhote), 1 ^ , I ? .

Euplexia concisa, Wlk. ix. 191.

Celaiia pxmctifera, Wlk. x. 263.

Nassau [Bonhote), 1 (J , 1 $ ; Aiidios [Neville Chamber-
lain), 1 ?.

Frodenia coinmelinir, Sniitli vt Abb. Lcp. ins. Georgia, ii.

189, pi. xcv.

Nassau [H»7ihott'), 1 J.
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Caradrina suUiqutla, Harvey, Can. Ent. x. p. 57 (1878).

Nassau (Bonhote), 1 (J , 1 $ . A small grey form.

NOCTUINM.

Erebus odora, Linn. Syst. Nat. ii. 811. 11.

Nassau (Bonhote) , I <S

Homoptera lunata^ Drury, Ins. i. 40, pi. xx. fig. 3.

Nassau {Bonhote), 1 J of the ab. edusa, Drury.

Euholina diffundens, Wlk. xv. 1688.

Nassau {Bonhote) ,1 J' , 7 ? .

Melipotis fameh'ca, Guen. Noct. iii. p. 62.

Nassau {Bonhote), 3 cj , 4 ? ; Andros {Neville Chamber-

lain), 1 c? •

Bemigia repanda, Fabr. Ent. Syst. iii. 2. 49. 133.

Nassau {Bonhote), 1 J > 1 ? •

Bemigia megas, Guen. Noct. iii. p. 317.

Nassau {Bonhote), 1 ^ , 2 ? ; Andros (Neville Chamber-

lain), 1 J , 1 ? .

Epidromia poaphiloides, Guen. Noct. iii. p. 315.

Nassau {Bonhote), 2 c? , 1 ? .

Teratocera ericata, Cram. Pap. Exot. p. 370, pi. cclxxxvii. E.

Nassau {Bonhote), 1 cJ ; Andros {Neville Chamberlain),

I ?.

Ingura obrotunda, Guen. Noct. ii. p. 312.

Nassau {Bonhote), 5 (^ , 6 ? ; Andros {Neville Chamber-

lain), 1 $ .

Parachabora triangulifera, sp. n.

^ . Head and thorax grey, the scales pencilled with brown
;

frons, vertex of head, tegula, and the crest behind them with

ealmon-pink spots; abdomen brown, with a prominent white

band on second segment and slight segmental lines on the

others, the sides variegated with red-brown towards extre-

niity, the ventral surface white, the long anal tuft tinged with

ochreous above. Fore wing brown, thickly pencilled with

grey ; a very oblique brown antemedial line, defined by white

on outer side; a triangular golden brown patch extending

from apex to below vein 3 and to below angle of cell, with
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pure wliite points on it above and below vein 5, its upporsido

broadly dofined hy grey-wliite, extending in submedian told

to the antc'tnedial lino and shading into the greyer inner area.

Hind wing scniihyaline white, the veins of terminal half and

the ternien tinged with brown, the latter broadly so towards

apex.

Hah. Nassau {Honhote), 1 (^ type. Exp. 'M) millim.

Lussa nigroguttata, Grote, Can. Ent. xv. 127 (1SS3).

Slictnpfera tumuUcosta, Ilmpsn. Trans. Ent. Soc. 1898, p. 249, pi. xvii.

tig. o.

Nassau (Bonhote), 1 ? .

Phrygionis jnicca, Druce, Hiol. Centr.-Am., Ilet. i. p. 319,

pi. xxix. tig. 22.

Nassau [Bonhote), 1 (^,1 ? .

Atethmia subusta, Hiibn. Samtnl. exot. Schraett. ii. 8. 103^
figs. 2(>5, 200.

Nassau [Bonhote), 1 ? .

Cydosia histrto, Fabr. Spec. Ins. ii. 203. 139.

Nassau [Bonhote), ^ J,3 $ ; Andros [Neville Chamber-
lain), 1 ^.

Nodan'a ocastusalis, Wlk. xvi. 122.

Nassau [Bonhote), 1 (J.

Nodaria artealis, sp. n.

Antennje of male not knotted ; fore tibia, but not the

tarsus, covered with a sheath. Grey-brown, irrorated with
fuscous; vertex of head with black jwint; abdomen fuscous,

with grey segmental lines. Fore wing with subbasal blackish

bar from costa to submedian fold ; an autemedial black line

expanding into a j)atch on inner area; a pale discoidal striga

on a black sjiot, v.'ith blackish mark on costa above it and
spot below it ; a minutely waved postmedial line bent out-

wards from below costa to vein 3, then incurved ; a sinuous
subterminal line expanding into black spots in the sinuations;

a terminal series of black points. Hind wings grey, irrorated

and suffused with brown, the inner area paler ; underside
with fuscous discoidal point and waved postmedial and sub-
terminal lines.

Hab. Nassau (Bonhote), 1 J. Exj>. 14 millim.
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Nodaria pachypalpia, sp. n.

Palpi with a tuft of scales on inner side of both second and
third joints at extremity

; antennae of male not knotted ; fore

tibia witliout sheath.

(^ . Head blackish, irrorated with grey; thorax brown,
irrorated with black ; a black tuft on metathorax ; tarsi

black, ringed with grey ; abdomen grey, irrorated with

fuscous. Fore wing brown, irrorated with black ; a basal

black spot below the cell ; a curved anteniedial line
; a medial

shade ; two black and white discoidal points ; a minutely
dentate postmedial line, angled outwards beyond lower angle

of cell; a subterminal series of dentate black marks; a

terminal series of black points. Hind wing pale brown, irro-

rated with black ; traces of waved postmedial and subterminal

lines.

? . More rufous brown ; fore wing striated with black
;

the lines indistinct; the medial shade absent; the black

discoidal points on a white lunule ; a small black and white

spot on costa before apex ; a terminal shade and sul)terminal

series of minute streaks instead of the dentate marks ; hind

wing with the postmedial line more distinct and angled out-

wards at vein 1 ; a terminal shade
; both wings with terminal

lunulate black line.

Hah. Nassau (Bonhote), 1 J , 1 ? . Exp., J 20, ?
26 millim. The female may turn out to be a distinct species

from the male.

Tortricodes orneodalis, Guen. Delt. & Pyr. p. 73, (^ .

Herminia tagusalis, Wlk. xvi. 116, $ .

Nassau [Bonhote), 1 ^ ,1 ? .

Hypena Uvidalis,lA.'\xh\\. Samml, eur. Schmett., Pyr. figs. 11,
186.

Nassau [Bonhote), 1 J.

Hypsidae.

Composia jidelUssima, H.-SchlifF. Corresp. Regensb. xx.

p. 131 (1866).

Nassau [Bonhote), 1 ? ; Andros [Neville Chamberlain),

3 c?,3 ?.

SpMngidae.

Chjerocampix^m.

Pachylia ficus, Linn. Syst. Nat. i. p. 491 (1758).

Nassau [Bonhote), 1 ^ .
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Chcerocampn evana, Dnice, A, M. N. II. (()) iv. p, 77 (1889).

Nassau (lionhote), 1 ^ ; Amlros {Xeville Chdmberlain),

1 cJ, I 9 . Exp. 68 inillini.

CaHiomiua phito, Fal)r. (rcii. Jim. p. 274 (1777).

Nassau [IJonJiotf), I ? ; Au'lros {Neville C/iamhen'ain)

,

1 c?, 1 ?•

Protoparce cinguhita, Fabr. Syst. lOiit. p. .llf) (1775).

Nassau [Bonhote), 1 9 .

Pseudoftphinx tetrio, Liiiii. .Mant. IMaiit. p. 538 (1771).

Nassau [Donfiote), I ^J , 1 ? .

Macsoqlossinx.

Perigonia lusca, Fabr. Gen. Ins. p. 272 (1777).

Nassau {Bonhote), 1 ? .

Notodontid£e.

Ileterocampa hichordcij sp. n.

? . Head and thorax giey-wliite, mixed witli black scales;

palpi black at sides
;
patagia with a black line at tips ; meta-

tliurax with two black points; tibia3 and tarsi iri'orated witii

black, the latter with black points
; abdomen white, thickly

iirorated with fuscous on dorsal surface. B^ore wing gre}'-

white, thickly irrorated with fuscous
; a double waved sub-

basal fuscous line from costa to submedian fold, then with
oblique streak from its extremity to vein 1 ; a double ante-

medial line, sinuous towards costa and inner margin ; a

double discoidal lunule; a double waved postmediul line,

angled outwards below costa and at vein 4, then incurved,

and with an oblique black shade beyond it from costa to

vein t) ; a slightly sinuous subtermiiial l)lack line, angled
outwards to termen at veins 3 and 2. Hind wing white, with

some brown irroration on termen and a fuscous mark at

torn us.

Hah. Nassau {Bonhotc) , 1 9 • F.rp. 4(» millim.

Geometridae.

BoAKWiAy.t:.

Merocausta vinosaria^ sp. n.

c? . Hoad, thorax, and abdomen dcej) purple-red ; head
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darker, irrorated with grey ; aiitennse wliite at tips. Fore
wing deep purple-red, with slight silvery-grey irroration.

Hind wing brownish orange. Underside brownish orange,

tiie costa and termen of fore wing and the hind wing suffused

with pur|)le-brown and with dark striaj.

Ilab. Nassau {Bonhote), 1 J". Exp. 18 raillini.

Phryqionis argentata, Drury, Exot. Ins. ii. p. 25, pi. xiv.

fig. 2.

Nassau {Bonhote), 1 $ .

Macaria inoptata, Wlk. xxiii. 892.

Nassau {Bonhote), 1 (J , 1 ? .

Macaria gentilata, Feld. Reis. Nov. pi. cxxviii. fig. 29.

Nassau {Bonhote), 1 ? .

Macaria everiata, Guen. Phal. ii. p. 80.

Nassau {Bonhote), 6 ? .

Numia terebintharm, Guen. Phal. i. p. 403.

Nassau {Bonhote), 1 cJ , 2 ? .

Thysanopyqa apicitriincaria, H.-Schaff. Aussereur. Schmett.

fig. 536.

Nassau {Bonhote), 1 ? .

Azelina nerissaria, Wlk. xx. 188.

Nassau (Bonhote^, 1 ? .

Boarmia delinquaria, Wlk. xxi. 360.

Nassau {Bonhote), 1 ? .

Boarmia terraria, Guen. Phal. i. p. 390.

Nassau {Bonhote), 1 S •

LARENTIANM.

Scotosia stellata, Guen. Ur. & Phal. ii. p. 443.

Nassau {Bonhote), 2 J , 4 ? .

Pterocypha defensata, Wlk. xxv. 1366.

Nassau {Bonhote), 1 c? , 2 ? .

Geometbin^.

Oeometra frondaria, Guen. Ur. & Phal. i. p. 370.

Nassau [Bonhote) ,1 J" , 2 ? .
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Nemoria glauciptera, Ilinpsn. A. M. N. II. (G) xvi. p. 333
{I89J).

Nassau (Bonhote), I c? , 2 ? .

AciD.ii.r.ix.E.

Ephyra uanaria, Wlk, xxii. G33.

Nassau (Bonhote), 2 ? .

Chrysocraspeda insufsatia^ Guen. Ur. & Plial. i. p. -469.

Nassau {Bonhote), 3 cJ, 3 ? .

Craspedia yponomeutaria, Guen. Ur. et Plial. i. p. 171.

Nassau [Bonhote], 1 <J .

Craspedia fifjurinata, Guen. Ur. & Plial. i. p. 473.

Nassau (^Bonhote), 1 ? .

Bhodostrophia phorcaria, Guen. Ur. & Phal. i. p. 470.

Nassau {Bonhote), 2 ^, i ? .

Rhodostrophia hotydata, Wlk. xxii. 727.

Nassau [Bonhote], 1 (^ , 1 ? .

Somatina terminata, Guen. Phal. i. p. 483.

Nassau [Bonhote], 1 J , 2 ? .

Somatina fusaria, sp. n.

(J . White
;
palpi, frons, and stripes on fore and mid legs

brown-jjink ; wings thickly irrorated with pale brown; an

indistinct fine waved subterminal line; underside of fore wing
with the costa brown-pink.

Ilah. Nassau [Bonhote), 1 (J. Exp. 24 millim.

Uraniadae.

Dirades mamilata, Feld. lieis. Nov. pi. cxxxiii. tig. 18.

Nassau {Bonhote], 2 c? , 3 ? .

Limacodidae.

Altha rujipunctd , sp. n.

(^ . White; palpi black above; antennne with the shaft

above and branches black ; tegulas yellowish in front; tarsi

Ann. S: May. .V. Hist. Scr. 7. VoL vii. 18
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blackish at extremitj. Fore wing with ferruginous red spot

on vein 2 near termen and patch of black scales at tornus.

Antennfe bipectinate to tips; fore wing with vein 7 from

cell ; 8, 9, 10 stalked.

JIah. Nassau {BonJiote), 1 ^ • ^^P- ^6 millim.

Psychidae.

Ammula sp., very near A. Ifuebneri, Westw., from

Australia, in structure and appearance, but not in a condition

to describe,

Nassau {Bonhote), 1 (J.

ZygaenidaB.

Seti'odes bahamensiSy Djar, Ent. News Philad. x. p. 100

(1899).

Bahamas. Not taken by Mr. Bonliote.

ThyrididaB.

Bhodoneura viyrsusalis, Wlk. xix. 892.

Nassau {Bonhote), 1 J'.

PyralidaB.

Ptochostola, tncanella, Zell. Hor. Ent. Ross. xvi. p. 50.

Nassau {Bonhote), 1 $ .

Cramhus minuellus, Wlk. xxvii. 164.

Nassau (Bonhote), 3 c? , 1 ? .

Diatrcea Uneolata, Wlk. ix. 100.

Nassau {Bonhote), 1 cJ , 3 ? .

Chilo funerellus, sp. n.

^ . Head and thorax dull black-brown
;

palpi below and
pectus mixed with white; abdomen fuscous brown, greyish

below. Fore wing dull black-brown, slightly tinged with

greyish towards inner margin and termen ; a minute terminal

series of black points. Hind wing brownish, the inner area

pale.

Hah. Nassau {Bonhote), 1 S J'xp. 26 millim.
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PlIYCITINJE.

Plodia iriterpuncteUa, Iliibti. Samtnl. ear, Schmett., Pyr.
fig. 310.

Nassau {Bonhote), 2 ^ , '1 ? .

Eurifthmia hospi'tella, Zell. Veih. zool.-bot. Ges. Wien, 1872
*

p. 338.

Nassau [Bonhote)^ 1 $ ,

Unadilla stictella, sp. n.

Hind wing with veins 3-5 stalked.

Pale grey-brown
;

})alpi at tips and frontal tuft blackish
;

abdomen witji the extremity and anal tuft ochreous. Fore
wing slightly irrorated with fuscous ; traces of antemedial
dark points on costa, median nervure, and vein ] ; an oblique
medial series of diffused spots almost forming a maculate line

and nearly joined at inner margin by the similar oblique post-

medial maculate line; a slight dark terminal line. Hind
wing semiliyaline white, tinge 1 with brown towards termen
and with terminal brown line.

Hub. Nassau {Bonhote), \ ^ ,\ V . Exp. 10 millim.

Unadilla latercula, sp. n. (Zell. MS.).

Hind wing with veins 3-5 from cell.

$ . Head and thorax ferruginous ;
pectus, legs, and abdo-

men fuscous brown, the last ferruginous at base and extre-

mity. Fore wing ferruginous to nearly half the length of

wing, the terminal half fuscous brown. Hind wing brownish

semiliyaline, with terminal brown line.

IJal. Nassau {Bonhote), 1 ? . Exp. 20 millim. Also

1 ? from Zeller Coll., marked " Euzophera latercula^ Zell.

M.S.: Mendez 11/12. Pet."

Ephestia caulella, Wlk. xxvii. 73 (1863).

Nassau [Bonhote), 3 <? , 3 ? .

Ephestia bi'punctella, sp n.

(J. Head and thorax white and pale brown; palpi with

the extremity of second joint and medial part of third and

antennai blackish
;

pectus, legs, and abdo:nen wliite. Fore

wing with slight costal fold at base on underside; the base of

costa blackish ; colour white, tinged with pale brown; ante-

medial brown spots on median nervure and vein 1 ; traces of

the discoidal points and of an obli(jue diffused subterminal
18*
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line. Hind wing semlhyaline white, with slight browa

terniinal line.

IJab. Nassau {Bonhote), 2 cJ . ^.17?. 12 millim.

Homopoftoma longiventrella, Rag. Nouv. Gen. p. 34 ; id. Rom.
]\I^m. viii. p. 253, pi. xxxv. fig. 17.

Nassau {Bonhote), 1 ? .

Ephestiodes uniformella, sp. n.

(J . Head, thorax, and abdomen fuscous black. Fore wing
greyish fuscous, with traces of three obliquely placed fuscous

medial points and of the two discoidal points. Hind wing
semihyaline, tinged with fusdms.

Hah. Nassau {Bonhote), 2 ^ . Exp. 12 millim.

Ephestiodes granulellxc, sp. n.

Head and thorax white and pale brown ; abdomen ochreous

white. Fore wing white, slightly tinged and irrorated with

brown; three obliquely placed medial dark points ; the two
discoidal points prominent ; an indistinct oblique subterminal

line. Hind wing semihyaline white; the veins, costa, and
termen tinged with brown. Underside of fore wing with

tiie base of costal area and both wings with the inner area

ochreous in male.

Hah. Nassau {Bonhote), I ^ ,1 $ . Exp. 12 millim.

Genus Encystia, no v.

Proboscis fully developed
;

palpi porrect, downcurved, ex-

tending about twice the length of head ; maxillary palpi of

male brush-like, in a hollow of labial palpi, of female filiform
;

antennae of male with the basal joint long, the base of shaft

excised and strongly curved, then laminate. Fore wing with

veins 2 and 3 from angle of cell, 4 and 5 strongly stalked, 6
from upper angle, 7 and 9 absent, 10 and 11 from cell. Hind
wing with vein 2 from angle of cell, 3 and 5 strongly stalked,

4 absent ; the discocellulars oblique ; 6 and 7 stalked, 8
strongly anastomosing with 7.

Encystia Bonhoti, sp. n.

Head and thorax grey mixed with reddish brown ; abdomen
grey, tinged with fuscous, the extremity ochreous. Fore wing
grey-white, the basal area tinged with brown; a subbasal
blackish mark on inner area, largely developed in female;
antemedial black spots in cell and on vein 1, with a brown
point above them on costa ; a brown streak on middle of

costa ; the medial area strongly irrorated with crimson,
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leaving the medial costal area nearly pure white ; the dia-

coidal j)oints indistinct ; an obscure diftused waved Hubtcrniinal

line ; some bhick points on tornien exccjit towards apex an<i

tornus. Hind wing seniihyaline white, the veins and tenneu

tinged with brown.

Hah. Nassau (Bonhote), 3^,2 ? . E.cp. 16 niillim.

La-tih'a cocciJivora, Conist. N. Am. Ent. i. p. 25, pi. iv.

(1879).

Nassau [Bonhote)^ 1 ? .

Nephopteryx ephestiella^ sp. n.

(J • Head, thorax, and abdomen grey and dark brown.

Fore wing grey, irrorate<l with dark brown; the basal area

suffu.sed with brown ; the antemedial line thick on costal

half, oblique from costa to submedian fold, angk'd inwards

on vein 1, (hen outwards to inner margin; a brownish spot

above middle of vein 1 and another on angle of discocelluhus
;

three obliquely placed points on the veins beyond lower angle

of cell ; the grey subterminal line angled inwards on vein 5

and with obscure series of brown spots on the veins on its

inner side; a terminal series of black points; cilia pale

brownish, with fine pale line at base. Ilind wing semi-

hyaline white; the veins and a fine terminal line brown;

cilia brownish, with fine pale line at base.

IJah. Nassau {Bonhote), 1 ^ . Exp. 24 raillim.

ElasnwpaJpus rabedinelluit, Zell. Isis, 1848, p. 885.

Nassau {Bonhote), 1 ? .

Phycita laidion, Zell. Hor. Ent. Ross. xvi. p. 211, pi. xii.

fig. 27.

Nassau {Bonhote), 1 d" , 2 ? .

Phycita ptyonopoda, Hmpsn. A. M. N. II. (6) xvi. p. .-JiZ

(1895).

Nassau {Bonhote), 4 J* , 2 ? .

Etiella zinclcenella, Tr. ix. I, p. 201.

Nassau {Bonhote), I ? .

Genus Stylopalpia, nov.

Proboscis fully developed
;

pal[)i with the second joint

oblique, not reaching vertex of iiead, the third nuked, very

long and porrect ; maxiUary palpi filiform ; aiiteiniieof temale

almost simple. Fore wing narrow ; vein 3 from before angle
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of cell, 4 and 5 scpaiate, G from below upper angle, 8 and 9

stalked, 10 and 11 from cell. Hind wing with the cell half

the length of wing
; vein 2 from well before angle, 3 from

angle, 4 and 5 strongly stalked, () and 7 stalked, 8 free.

Stylopalpia lunifereUa^ sp. n.

$ . Head and thorax brownish ochreous, irrorated with

black ; abdomen pale oclireons, irrorated with fuscous. Fore
wing greyish, strongly irrorated with black, the costal and
inner areas tinged with ochreous ; a pale medial lunule ex-

tending from vein 2 to inner margin ; tlie discoJdal points

distinct; a pale subterminal line excurved at middle and
broken by blackish streaks below apex and above tornus ; a

terminal series of black points. Hind wing hyaline white;

the apex and termen tinged with fuscous.

llah. Jamaica; Bahamas, Nassau [Bonkote], 3 ?. Exp.
24 millim.

Lqwgraphis suhossella, Rag. Rom. M<§m. vii. p. 565, pi. xx.

fig. 23.

Bahamas in Coll. Ilulst ; not taken by Mr. Bonhote.

EpiPASCHIANJS.

Pococera melanograminos, Zell. Verb. z.-b. Wien, 1872, p. 546,
pi. iii. fig. 24.

Nassau {Bonhote), 1 $ .

Pococera insularella, Rag. Ann. Soc. ent. Fr. 1888, p. 138.

Nassau {Bonhote), 1 ? .

Pococera atramentalis. Led. Wien. ent. Mon. 18G3, p. 347,
pi. vii. fig. 11.

Nassau {Bonhote), 1 (^,6 ?.

CmsTSAUGINJS.

Streptopalpia deera, Druce, Biol. Centr.-Am., Het. ii. p. 195,
pi. Ix. fig. 1.

Nassau {Bonhote), 2 $ .

Ptbalin^.

llerculia tenuis, Butl. P. Z. S. 1888, p. 681.

Nassau {Bonhote), 1 $ .
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Hydrocampinje.

Anibia vutalophota, IIrn[).sn. 'I'rans. lint. Soc. 1897, p. KJt).

Nassau {Bonhote), 4 J" , 3 ^ .

Piletocera bu/dlis, Gucn. Dclt. & Pyr. p. 245.

Nassau {Bouho(e), 2 (J , 4 ? .

PynAusTiy^ji:.

Kuti'phria calUdulis^ sp. n.

?. Fulvous orange ; the anteunaj, vertex of thorax, and
dorsal suiface of abdomen suffused with black; legs white
and fulvous. Fore wing with the medial area suffused with
purplish fuscous, extending to termen on inner half and
leaving a slight orange discoidal lunule; the postniedial line

very obliquely curved from costa to vein 4, then inwardly
oblique; cilia dark purplish brown. ilind wing with
purplish-fuscous suffusion between veins 2 and 4 and on vein

1 ; a purplish fuscous terminal line and line through the

cilia from apex to vein 2 ; underside with six black points on
medial part of termen.

IJab. Nassau [Bonhote], 1 ? . Exp. 16 millim.

Syiigamia Jlorella, Cram. Pap. Exot. iv. pi. cccxlviii. L.

Nassau {Bonhote)^ 2 (^ , 1 ? .

Samea ecclesi'alis, Guen. Delt. & Pyr. p. 194, pi. vi. fig. 7.

Nassau {Bonhote), 5 ? .

Pagyda traducalis, Zell. Lep. Caffr. p. 54.

Nassau [Bonhote), 1 $ .

Bocchoris minima, Von Hedem. Stett. ent. Zeit. Iv. p. 295.

Nassau [Bonhote), 2 ^ ,2 ? .

Nacoleia iarchasdlis, Wlk. xix. 083.

Nassau [Bonhote), 2 ? .

Nacoleia stenialis, Guen. Delt. c^ Pyr. p. 231.

Nassau {Bonhote), 1 ^ .

Desmia tages, Cram. Pap. Exot. ii. pi. xcvii. D.

Nassau [Bonhote), 2 2 .

Zinckenia fnscialis, Cram. Pap. Exot. iv. pi. cccxcviii. O.

Nassau {Bonhote), 4 $ .
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Pilocrocxs tripunctata^ Fabr. Mant. liis. ii. p. 213.

Nassau {Bonhote), 2 ?.

Pilocrocis t'nguinalis, Guen. Delt. & Pyr. p. 346i

Nassau {Bonhote), 1 $ .

Pilocrocis collustralis, Mosclil. Abh. Seuck. Ges. xiv. 3, p. 76.

Nassau [Bonhote)^ 3 c? , 1 $.

Pilocrocis dryalis, Wlk. xviii. 573.

Nassau [Bonhote)^ 5 ^J .

Sylepta yordialis^ Guen. Delt. & Pyr. p. 374, pi. v. fig. 10.

Nassau {Bonhote)^ 1 ?.

Sylepta helcitalis^ Wlk. xviii. 574.

Nassau (Bonhote), 1 c^, 2 2 •

Sylepta onophasalis, Wlk. xviii. 735.

Nassau (Bonhote), 1 ^,7 $.

Glyphodcs hyalinata, Linn. Syst. Nat. i. p. 874.

Nassau [Bonhote), 2 cJ, 3 $.

Glyphodes quadristigmalis, Guen. Delt. & Pyr. p. 304.

Nassau {Bonhote), 1 ^J , 3 $ .

Glyphodes sihillalis, Wlk. xvii. 506.

Nassau {Bonhote), 1 $.

Syllepis marialis, Poey, Lep. Cuba.

Nassau {Bonhote), 1 c?, 1 ? .

Ommatospila narcausalis, Wlk. xix. 972.

Nassau {Bonhote) , 1 2 .

Hellula phidilealis, Wlk. xix. 972.

Nassau {Bonhote), 2 c?

.

Crocidolomia palindialis, Guen. Delt. & Pyr. p. 380.

Nassau {Bonhote) ,3 (^ , 2 $ .

Pachyzancla phceopteralis, Guen. Delt. & Pyr. p. 349.

Nassau {Bonhote), 1 $ .

Pachyzancla bipunctalis, Fabr. Ent. Syst. iii. 2, p. 227.

Nassau {Bonhote), 1 (^

.
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Phli/cUenodes ophionalis, Wlk. xvii. 310.

Nassau {Bonhote), 1 ^^l $.

Phlifckcnodes similalis, Guen. Delt. kS: Vyv. p. tOo.

Nassau {Bonhote), 2 $.

Fhhjctcenodes ohUternlis^ Wlk. xxxiv. 1892.

Nassau {Bonhote), 1 $ .

Pyrausta inopsali's, Wlk. xviii. 594.

Nassau (Bonhote), 3 (J , 1 $ .

XXXII.— On some Deep-sea Fishes collected by Mr. F. W.
Tuwnsend in the Sea of Oman. I^y G. A. BOULENGER,
F.R.S.

[Plate VI.]

The fishes listed in this paper were obtained by Mr. F. W.
Townsend by means of a fish-trap whilst engaged in cable-

work in the Sea of Oman between the 21st and 29th October

last, and presented by him to the British Museum. The
collection, small as it is, is a valuable one^ as extending our

knowledge of the distribution of the deep-sea fislies of the

Arabian iSea and as containing examples of an undescribed

form which requires the establishment of a new genus.

1. Scopelus pyrsoholus, Alcock.

A single si)ecimen.

Lat. 24° 49' N., long. 56° 50' E., 225 fathoms.

2. IJarpodon sijua}nosuSj Alcock.

Several specimens.

Lat. 25° 24' N., long. 57° 27' E., 230-243 fathoms.

3. Uroconger lepturus, Richards.

Several specimens.

Lat. 23° 50' N., long. 5«° 5' E., 142 fathoms.

Lat. 24° 5' N., long. 57° 35' E., 205 fathoms.

Lat. 24° 21' N., long. 57° 5' E., 170 fathoms.

4. Epinephelus prceopercnlaris, Blgr.

A single specimen.

Lat. 24° 21' N., long. 57° 5' E., 176 fathoms.
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Pakascolopsis, gen. nov.

Agrees in every respect with Scolopsis, Cuv., but tor the

total absence of a suborbital spine. iScoIopsis inermis, Sclileg.,

in which the said spine is feeble, is a link between the two

genera.

5. Parascolopsis Totonsendi, sp. n, (PI. VI.)

Depth of body equal to length of head, 2f to 2| times in

total length. Snout very short, shorter than the eye, the

diameter of which is 3 to S^ times in length of head ; inter-

orbital region flat, equal to the diameter of the eye ; nasal

openings large, separated by a dermal flap; mouth with

bands of small conical teeth, outer largest; maxillary ex-

tending to below anterior third of eye ; suborbital and prse-

opercular borders finely denticulated ; a single well-developed

opercular spine ; head entirely covered with strongly ctenoid

scales. Gill-rakers very short, tubercular, 6 or 7 on lower

part of anterior arch. Branchiostegal rays 5. Dorsal

X 8-9 ; spines strong, middle longest, f or nearly ^ length

of head, as long as longest soft rays. Anal III 7 ; spines

strong, second and third equal and nearly ^ length of head.

Pectoral acutely pointed, | or f length of head. Ventrals

extending to vent. Caudal deeply notched. Caudal peduncle

nearly twice as long as deep. Scales strongly ctenoid,

45_4.y t=^' lat. 1. 37-42. Uniform reddish, with a more or

less distinct silvery lateral stripe.

Several specimens, measuring from 110 to 160 millim.,

were obtained at three different points :

—

Lat. 24° 5' N., long. 57° 35' E., 205 fathoms.

Lat. 25° 22' N., long. 57° 47' E., 225 fathoms.

Lat. 25° 31' N., long. 57° 14' E., 198 fathoms.

6. Tetraroge Ouentheri, Blgr.

Two specimens.

Lat. 23° 56' N., long. 58° 5' E., 142 fathoms.

This species was described from a single specimen obtained

at Muscat by Surgeon-Lieut.-Col. A. S. G. Jayakar. The
present specimens differ from the type only in having 12 soft

rays to the dorsal instead of 11.

7. Fhysiculus argyropastus^ Alcock.

Several specimens.

Lat. 24° 5' N., long. 57° 35' E., 205 fathoms.
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Laf. 24° 21' N., long. 57° 5' E., 170 fathoms.

L:it. 24° 4 it' N., long. ,')<)° ."iC E., 225 fatlioins.

Lat. 25° 22' N., long. 57° 29' E., 107 fathoms.

Lat. 25° '6V N., long. 5;° 14' E., 198 fathoms.

8. Oynoylussus Carpenteri^ A Icock.

Several specimens.

Lat. 24° 21' N., lung. 57° 5' E., 170 fathoms.

Lat. 24° 49' N., long. 56° 56' E., 225 fathoms.

Lat. 25° 24' N., long. 57° 27' E., 2:^0-243 fathoms.

KXI'LANATIUN UF I'LATE VI.

Ptira$colopsis Toiouendi, natural size.

XXX 1 11.— ,1 new Scotophiline Batfrom British East Africa,

with the Description of a new Genus of the Group. Qy
Oldfield Thomas.

Among some small mammals sent to the British Museum by
Mr. S. L. Hinde occurs the skin, with skull, of a iScotopiiiline

bat which does not appear to have been described, and which
1 propose to name in honour of its collector, wlio has con-

tributed large numbeis of specimens at various times to the

National Museum.
It is allied only to Scotophilus albofuscus, Thos.*, and

S. hirundoy de Wint.f, and with them forms a special group,

which, on a reconsideration of the question, and fortified by
the published opinion of Mr. de Winton, 1 propose to regard

as a genus.

This may be called

Scotaecus, gen. nov.

Like Scotophilus, hut with the following special characters:

—

The two lower premolars are subequal, nistead of the first

being far smaller than the second ; the upper canines are

flattened and grooved anteriorly ; the last upper molars have
much larger posterior lobes, so tiiat they are triangular instead

of equally narrow externally and internally ; the talon of the

last lower molar is bi- or tricuspidate and practically as large

in cross-section as the main part of the tooth ; tlie brain-

« Ann. Mus. Genov. (2) be. p. 84 (1890).

t Ann. & Mag. Nat. Hist. (7) iv. p. 356 (1899).
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case is decidedly more flattened and less dome-shaped ; and

both nasal and anterior jjalatal notches are much deej)er*, the

latter reaching nearly to the line of the front of m.\

Type " Scotojjhilua'^ alhofuscus, Thos.

In my first description of it S. albofuscus was only

placed provisionally and with great doubt in Scotophilus.

Mr. de Winton, in describing S. hirundo, expressed his opinion

that neither were properly congeneric with the previously

described species, and, now that a third member of the group

has turned up, I think it advisable to form a special genus

for all three. In the characters above noted the three pre-

cisely agree, and differ from any of the members of the true

Scotophilus.

In some respects, perhaps, Scotoecus is even more nearly

allied to the American JSycticeius, which sliares with it the

triangular m.^ and more complicated r/i.3, but still has, like

Scotojjhilus, the marked disproportion between the sizes of

the two lower premolars, the canines rounded in front, and the

comparatively shallow nasal and prei)alatal notchc>'.

Scotcecus Hindei, sp. n.

Size largest of the genus. Fur close and soft, hairs about

3 mm. in length on the back ; not extending either above or

below on limbs or membranes, except slightly on and around

the base of the tail. General colour above chocolate-brown,

the bases of the hairs darker ; below the colour is paler, the

hairs being brown basally and dull bufFy terminally. Muzzle
and chin blackish brown. Ears of medium length, their

tips rounded, with a slight and even concavity below them.

Tragus short, of equal breadth above and below, an indistinct

lobe at its external base. Wings to the metatarsus. Post-

calcaneal lobe well-defined. Penis very long, apparently

provided with a bone.

Skull very similar to that of S. hirundo, but larger and

heavier throughout ;
nasal notch very deep, its depth,

measured from the base of i.\ going only about three times in

the distance from it to the occiput
;
prepalatal notch reaching

to the level of the front of w.* ; sagittal crest fairly developed.

Upper incisors short, stout, strongly convergent. Lower
incisors transverse, slightly overlapping. Anterior lower pre-

molar three fourths the height of the posterior one.

Dimensions of the type :

—

Forearm 35 millim.; height of ear 12, of tragus (on inner

edge) 2 •4.

* At least in 6'. hirundo and Hindei, the skull of 'S'. alhofuscus being

broken.
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Skull: greatest length 15; basal length 129; orbital

breadth 8 ; intertemporal brcailth -I'li ; breadth of brain-case

8'2
; nasal notch 'iV6 x 2'5

;
j)alate from bottom of prepalatal

notch 5 ; front of iippor canine to back of 7/1.' G ; front of

lower canine to back of 7/J.3 G'n.

Ihih. Kitni, British East Africa; altitude .3500 feet.

Type. .Male. B.M. no. 1. 2. 5. 1. Ori^nnal number 63.

Collected 26th November, 1900, by S. L. llinde.

Its larger size and different colour will readily distinguish

this species from its nearest ally aS^. hirundo.

XXXIV.

—

Descriptions of some new Species of lleterocera.

V>y W. b'ciiAUS, F.Z.S.

Fani. Arctiidae.

Hi/perthcema albipuncta.

Head and thorax brown. Abdomen roseate; a lateral

row of black spots. Primaries reddish brown, with fine wavy
transverse shadings; fringe black at the base, wdiite ter-

minally ; a white spot, circled with black, near the base and
below the median vein ; a minute black spot beyond the cell

between veins 4 and 5. Secondaries greyish brown, the

frini;e white.

Expan.^e 32 millim.

llab. Sao Paulo, Brazil.

Ilyperthcema hcemacta.

Palpi crimson. Head and thorax orange ; two black points

on collar. Abdomen red; two rows of black sj)ots laterally.

Primaries red, shaded with brown towards apex ; costa finely

brown ;
fringe dark grey ; a black point at the base, a round

white spot circled with black below the median vein, and a

similar larger spot beyond the cell between veins 5 and 6.

Secondaries brown, streaked with white at the base.

Expanse 35 millim.

JJah. Costa Rica.

Neritos sanguipuncta.

Palpi yellow, outwardly roseate. Head brown ; vertex
yellow. Thorax brown. Abdomen roseate, underneath
yellow. Legs yellow. Primaries : the base from the costa

at one third to the inner angle brown, outwardly edged with
reddish ; a crimson spot about the middle of the submedian
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vein ; the rest of the wing pale yellow except a large sub-

apical irregular brown spot faintly edged with reddish.

Secondaries brownish yellow.

Expanse 32 niillim.

Hub. Palanda, Ecuador.

Robinsoina polyplagia.

Palpi white, laterally edged with brown and circled with

brown at joints. Frons, collar, and patagia white, edged with

brown. Tiiorax posteriorly fulvous, with a large white dorsal

spot. Abdomen fulvous. Primaries light brown, streaked

with white along costa, in cell, and on the inner margin ; a

large oval white spot below median vein near base ; a large

triangular white spot beyond cell and two elongated white

spots at apex ; elongated white spots along the outer margin,

the spot at inner angle being the largest. Secondaries white.

Expanse 39 millira.

Hah. Aroa, Venezuela.

Halisidota 'perdeniata.

Male.—Antenna? deeply pectinated. Pale fawn-colour.

Primaries crossed by indistinct and dentate transverse lines,

the outer lines geminate ; a terminal row of oval spots be-

tween the veins. Secondaries fawn-colour ; tlie inner margin

broadly clouded with slightly darker scales. The female is

larger, slightly darker, and the subterminal line is very

deeply angulate; the anal tuft is very large and thick.

Expanse, $ ^\^ ? 55 millim.

Hah. Orizaba, Mexico.

Halisidota huaco.

Frons and vertex brown ; thorax buff; abdomen brown.

Primaries buff, thinly irrorated with dark scales ; the inner

and outer lines indistinct, dentate, the latter followed by
a dark shading ; a black point at the origin of veins 3, 4,

and 5 ; a subapical shade ; subterminal and terminal dark spots

between the veins. Secondaries whitish, the inner and outer

margins broadly smoky grey.

Expanse 32 millim.

Hah. Kio Janeiro, Castro, Parana.

Halisidota arenacea.

Head, collar, and abdomen pale ochreous, the thorax and

abdomen subdorsally at base with still paler hairs ; third

joint of palpi black ; a black point on vertex ; two black
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points laterally on ])atagia ; a lateral row of black points on

abdonion. Primaries j)ale oclireous, the veins darker.

Secondaries whitish, seinihyaline ; the veins and fringe

slightly yellowish.

Expanse f)! inillim.

Ilah. Loja, Kcnador.

Ilalisiduta pallida.

Head, collar, thorax, and subdorsal basal hairs on abdomen
greyish fawn-colour; abdomen yellowish, with an outer row
of large black spots and a lateral row of bliick points ; legs

greyish fawn-colour, black points on fore coxfe
;

palpi with

third joint brown and lateral brown spots. A black j)oint

on Irons and one oti vertex; three black points on patagia.

I'riniarios greyish fawn-colour; a black point at base of costa.

kSecomlaries whitish, seinihyaline.

Expanse 52 inillim.

Hob. Loja, Ecuador.

Amastus coccinator.

Palpi crimson, tipped with brown. Frons white ; vertex

red. Collar and patagia dark ochreous, the former edged
with white anteriorly, the latter inwardly edged with white.

Thorax crimson above and below. Tibia crimson ; tarsi

greyish. Abdomen reddish dorsally, ochreous on last seg-

ment, grey ventrally. Primaries roseate brown, thinly scaled

in the disk ; an indistinct dark spot at the end of tlie cell ; a

paler subterminal shade. Secondaries whitish, tiiinly scaled;

faintly brownish on outer margin ; the inner margin with

roseate hairs.

Expanse 70 millini.

Hub. Colombia.

Amastus adela.

Palpi roseate, tipped with black. Head roseate ; a black
spot on vertex ;

collar roseate, crossed by black streaks, which
continue on the patagia, leaving a central roseate line on
each patagium. Thorax crimson, with a dorsal black line.

Abdomen black dorsally and ventrally, crimson laterally

spotted with black; the anal segment crimson. Primaries
dark olivaceous brown, some roseate spots at the base ; an
inner row of elongated pale roseate spots ; an outer irregular

row of round white spots ; a costal median spot divided by
the costal vein; a broad subterminal white band broken
by the black veins ; the margin terminally olivaceous
brown

;
the fringe slightly darker. Secondaries thiidy scaled,
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olivaceous brown ; some subterminal white spots between the

apex and vein 2.

Expanse 4G niillim.

JJab. Castro, Parana.

Ischnocampa n igridorsata.

Palpi and legs brown. Body yellow, except a large black

dorsal space on abdomen, which is also brown ventrally.

Primaries white, the veins brown. Secondaries liglit grey,

the veins brown.
Expanse 39 millim.

Hah. Peru.

Ischnocampa mgrivena.

Palpi brown. Body ochre-yellow, some brown on abdo-
men ventrally. Tibia outwardly and tarsi brown. Primaries

yellow
; the costal and inner margins tinged with lilacine,

the veins black. Secondaries pale yellow, the veins brownish.

Expanse 58 millim.

IJah. Suapi.

Turuptiana ohscura.

Head, logs, and thorax dark brown ;
collar and patagia

ochreous brown. Abdomen black dorsally, otherwise yellow,

witli a lateral row of black spots. Primaries brown, the veins

cream-colour; the lines, which are broad on costa, black; a

basal interrupted line ; the inner line much carved, inter-

rupted in cell ; the median line angled on median vein,

outwardly curved on inner margin
; tlie outer line much

curved beyond cell, inwardly oblique to submedian, then

outwardly angled ; an irregular, subterminal, interrupted

band ])artly edged with cream-colour ; the outer margin
ochreous brown. Secondaries yellow, with median and sub-

terminal interrupted blackish bands.

p]x))anse 36 millim.

Hah. Peru.

Hyalarctia sericea.

Palpi yellowish white circled with black. Fore tibia

yellow, spotted with black ;
legs otherwise pale yellow

; tarsi

white circled with black. Body whitish yellow. Primaries

pale silky yellow, the veins darker ; a black and orange spot

at base. Secondaries whitish.

Expanse 37-44 millim.

Hab. Castro, Parana.

Very similar in appearance to Munom'a iridescens, Sch.
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Minnas hilinea.

Dark olivaceous brown. Abdomen with a lateral yellow

band. Primaries cro»^<i by three dark and thick lines, the

inner ani^le 1 on median vein, the outer and subterrainal

slightly wavy and close together; a black crescent-shaped

mark at the end of the cell. Seco.idariea with a subterminal

dark litje and a dark crescent-shaped line at the end of the

cell. xVll the fringes darker at base.

Expanse 40 raillim.

Ilab. Castro, Parana.

Antarctia fercida.

Ochreous brown. Abdomen with transverse black dorsal

bands. Primaries : the veins and line at end of cell dark

brown. Secondaries somewhat translucent at base and irro-

rated with grey scales.

Expanse, ? , 4?5 millim.

Uab. Petropolis, Castro, Brazil.

Holomelina trigonifera.

Body black ; base of palpi underneath orange ; patagia

outwardly orange ; abdomen with a lateral reddish-orange

streak. Primaries black, except the basal half above the

subraedian vein, which is yellow. Secondaries black, with a
large basal costal spot, which is reddish yellow.

Expanse 23 millim.

Hab. Guadalajara, Mexico.

Holomelina cocciniceps.

Body greyish brown ; base of palpi, vertex, back of head,

and base of patagia crimson. Primaries above olivaceous

brown ; the basal half of costa finely crimson. Secondaries

crimson, the outer margin broadly and evenly bordered with

black, slightly intermingled with crimson scales. Underneath

the primaries are red ; the apex, outer and inner margin light

brown. Secondaries as above.

Expanse 30 millim.

IIcd>. Manitou, Colorado.

Fam. Hypsids.

Pericopts hiformis.

Male.—Body blackish; four pale yellow spots on collar

and a small darker yellow spot on patagium. Abdomen with

Ann. (i; Mag. X, Hist. Ser. 7. Vol. vii. 19
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two rows of yellow spots below and somo cr'nnson scales on

anal segment. Primaries dark brownish grey ; a median

angular black transverse line ; a black spot on costa beyond

the cell, followed by a curved pale yellow band from costa

to outer margin above vein 3 ; the apex and a large space

from inner angle to vein 3 darker ; some indistinct terminal

yellowish spots. Secondaries yellow or roseate, the margin

narrowly black, but more widely so at apex. Underneath

there are crimson spots at the base of costal margins and a

reddish quadrate spot at end of cell on primaries.

Female.—Darker, with only the yellow band distinct on

primaries. Secondaries black, with a curved subterminal red

band, not reaching the inner margin.

Expanse, J* 53, ? 60 millim.

Hah. Castro, Parana.

XXXV.— On Sciurus caniceps and allied Species.

By J. L. BoNHOTE, B.A.

The squirrels called ^' Sciurus caniceps ^^ and its allies have
been less confused with a mass of names than those of some
of the other groups with which I have dealt ; this is no
doubt due to the fact that a well-marked change of pelage

was known to take place and the nearly allied forms were
supposed to be specimens in various stages of change

;

thanks, however, to a large series at the British Museum,
as well as to a considerable number of specimens brought

home from the Malay Peninsula by the " Skeat Expedition "

and now in the Cambridge Museum, I have been enabled to

arrive at certain conclusions, which will, I trust, cause the

various forms of this group to be more easily understood.

In the first place five species may be recognized, viz. :—
(i.) So. caniceps (the only species having a distinct

breeding-dress), ranging through Burma, Siam,
and the north of the Malay Peninsula.

(ii.) Sc. concolor, a nearly allied species with no seasonal

change, confined, so far as we are aware, to the

]\Ialay Peninsula, at the northern extremity of

which it meets with Sc. caniceps.

(iii.) Sc. epomophorus, sp. n., which ranges down the

west coast of the Malay Peninsula from Banka-
sun to Malacca,

(iv.) Sc. pygerythrus, from Burma and Tenasserim.

(v.) Sc. fjriseimanus, from Cochin Cliiiia.



Sciurus caniccps and aflied Species. 271

Sci'urus canicepsy Gray.

Sriuni* rnniirpf, (trav (nee Tt'nini.\ Ann. & Ma<r. Nat. Hist. x. 1842,

p. JiVi: Thos. I». Z. 8. IH."^;, p. fiS; Anders.' Zool. Re«. Yunnan,
n. 22!) (187S>); Hlanf-.n!, Ftiiin. lir. Ind.. Mamm. p. .WO (1891);
W. L. Sclater, Cat. Maiiiin. Calc. Mas. ii. p. 1;{ (1891).

Sciunix t'hn/sonotu-^, IJIyth, J. .V. S. Ii. vol. xvi. 1847, p. 873, pl.,xx.xvii.

This specios, }iltliou;j;li closely allied to Sc. concolor aii'l

Sc. eponiophorus desciibcd in this paper, is quite distinct

in having a breeding -pel ag^e, whicli is assumed during the

winter months, being at its brightest in Januaiy. It ranges

throughout Burma and Tonasserim, spreading eastwards

info 8iam, and being found as far south as Bankok in the

native State of Patelung, although I know of no instance

of its occurrence on the western side of the peninsula.

In its dull pelage, which is worn from March to November,
it is of a uniform grizzled grey, lighter on the underparts,

top of the head, and feet. The tail is similar in colour to the

back, ami shows, especially towards its tip, annulations of

black and grey. The tip itself is black. Each iiair above

is dark at its base, with three or four light annulations, while

those below have dark bases and light ashy-grey tips.

In its bright pelage the underparts, limbs, feet, tail, sides

of the face, and top of the nose are unchanged, but the rest of

the pelage, which includes all the upper parts, becomes of a

deep rufous orange, each hair being black at its base with a

deep rufous tip. The change, which takes place by moult

and not by a change of colour, is undergone equally by both

.sexes, and takes place, I believe, during the rutting-period.

In the bright pelage Sc. caniceps is quite distinct from all

other .species, and there can be no risk of confusion ; but in

the dull pelage it bears a considerable likeness to Sc. concolor

and Sc. epomophorus Davisoni. The latter, however, may
always be distinguished by its much darker colour, the

presence of a patch of very pale rufous on the underparts at

the base of either thigh, and a similar very pale rufous patch

on the sides of tiic neck below the ear. Sc. concolor is distin-

guished by the annulations on the hairs of tiie back being of

varying degrees of ferruginous, instead of pale ashy. The
hairs on the ears are also rufous, which is never the case in

Sc. canicejJSy and the long black hairs at the tip of the tail have
fulvous ends, which latter characteristic will serve to distin-

gui.-<h Sc. concolor from all the other species except pygery^

thrus and gristimnnus. There is no risk of confusing the most
vividly marked specimens of Sc. concolor with the bright

pelage of Sc. caniceps, for the hairs of Sc. concolor are ahoays
19*
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annulated, which is never the case with those of a bright

Sc. caniceps. Those specimens in the '' Skeat Collection
"

from Singora and Bankok, Patclung, which I have referred

to * as being somewhat greyer than the rest, belong to this

species, the remainder belonging to Sc. concolor.

Sciurus concoloi'j Blyth.

Schu-us cuncolor, Blyth, J. A. S. B. xxiv. 1855, p. 474.

Macro.vtis inoniatiis, Gray, Aun. & Mag. Nat. Hist. xx. 1867, p. 282.

Sciiirns caniceps, Gray, W. L. Sclater, Cat. Mamtu. Calc. Mus. ii. p. 14

(1891); Flower, P. Z. S. 1900, p. 356; Bonhote, P. Z. S. 1900,

p. 877.

This species, which has long been confused with Sc. cani-

ceps^ and still more perhaps with the next species to be

described, is in reality a very well-marked and distinct form,

and is, so far as we are at present aware, confined to the

Malay Peninsula, where, judging from a large series lately

brought home from the native States, it appears to be the

commonest squirrel. It is also found on the Laos Mountains

in Cochin China, where the type of Gray's Sc. inornatus was
procured, and there is a specimen in the Museum, labelled

" Sadya," from Col. Godwin-Austen's collection.

The general colour is a ruddy fulvous on the upper parts,

deepest on the median line and the rump, and lighter on the

sides and across the shoulders ; the fulvous tinge extends a

little way up the tail, but the annulations towards the tip get

lighter ; the tip itself is black, each hair, however, having a

light fulvous end. Llnderparts light ashy. Limbs, feet, and
head grizzled grey. Hairs on the ears pale rufous, and there

is a more or less distinct rufous tinge round the eye. Each
hair on the upper parts is very dark brown or black, with three

or four annulations, which vary in colour from deep ferru-

ginous to pale fulvous according to their position on the body
;

the hairs of the underparts are light ashy with dark bases.

The type of the species was procured by Mr. Moxon in

Malacca and is now in the Calcutta Museum.

Sciurus epomophorus, sp. n.

Sciurus caniceps concolor, Bly., Thos. P. Z. S. 1886, p. 70.

Sciurus caniceps, Gray, Blanford, Faun. Br. lud., Mamm.p.380 (1891);
W. Sclater, Cat. Mamm. Calc. Mus. ii. p. 14 (1891).

Resembles the dull pelage of Sc. caniceps^ but is much
darker, this being chiefly caused by the light annulations on
each hair being narrower and thus allowing more of the dark

* Bonhote, P. Z. S. 1000, p. 877.
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colour to leacli tl)e surface ; these annulatious are, moreover,

pnle fulvous instead of ashy grey. The feet, llnibs, and head

are not lighter than the back, and the underparts only slightly

so. On either side of the neck just below the ear is a rtuuuJ

patch of deej) chestnut, and there is a line of the same colour

which starts from above and behind the shoulders, and,

running along cither side, turns inwards and downwards, to

end on the underside opposite the thighs. There is also a

fainter ])atch of the same colour at the ro(jt of the tail, and a

faint line along the outer side of each hind limb. The tail,

which is annulated with fulvous and ijlack, ends in a black

Dimensions (troni skin):—Head and body 275 millim.;

tail lljo (doubtful measurement) ; hind foot 60.

Ilah. The west coast of the Malay Peninsula from Penang
to south of Tenasserim.

T,/i>e ? , Vy.^\. 8.'). 8. 1. 192. Salanga Island. Collected

on 4th March, 1879, by Mr. J. Darling, and presented to the

.Museum by ^Ir. A. O. Hume.
This species, which by its rufous markings may be easily

distinguishes^ Irom all the others, has no breeding or seasonal

change of pelage, aiid is practically the same at all times of

year.

Sciurus epomophorus Davisoni, subsp. n.

Very similar to the preceding species, from wiiich it may
be recognized by the rufous patch on the neck being replaced

by a rather yellowish tinge ; the lateral lines are hardly

visible, being most discernible as two pale rufous spots on the

tinderjjarts opposite the thighs, and in some specimens there is

a trace of rufous at the base of the tail.

Dimensions as in Sc. epomophorus) tail 210 millim.

JIah. Burma, from Moulmein to the south of Tenasserim.

Typie ? , J5.^1. 8."), 8. 1. 187. Bankasoon, S. Tenasserim.

Collected on the 20th June, 1877, by Mr. W. Davison, and

presented to the J\Iuseum by Mr. A. O. Hume.

The remaining three species of this group are quite distinct

and recognizable from all the preceding forms by the yellow

colour ot the underparts.

Sciurus pygerythrus.

Sciurus pyyonithnis, Is. Geoff. St.-Ilil. Miuz. Zool. 1832, CI. 1 ; id. Voy.
B6lanp. I'Sil, p. 14>"), pi. vii. ; Aiideis. Zool. Res. Yunnau, p. 227

(1879) ; Blanford, Fauu. Br. Ind., .Manini. p. 379 (1891) ; W. Sclater,

Cat. Mamm. Calc. Miis. ii. p. 12 (1891).

Sciurus Bliiufvnli, Blytli, J. A. S. B. xxxi. 1862, p. 333.

Sciurus cauici'ps j)t/fferi/tJirus, Is. tteofi". St.-Hil., Tbos. P. Z. S. 188(3,

p. G9.
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Somewhat smaller than the succeeding species
;

general

colour on the upper parts light grizzled grey, similar to

Sc. caniceps. Underparts pale fulvous, and a small patch of

the same colour behind the ear. Tail grizzled above and

fulvous below, each hair being black with a fulvous end ; tip

of the tail black. Feet fulvous.

Dimensions (from skin):—Head and body 175 millim.
;

tail 150 ; hind foot 40.

Hah. Pegu and Burma.

Sciurus pygerythrus Phayrei.

Sciurus pi/f/eri/t/irus, \nr. Phayrei, Blytli, J. A. S. B. xvii. 2, 1848,

p. 345.

Sciurus Phayrei, Blytb, J. A. S. B. xxiv. 1885, pp. 472 & 476 ; Anders.

Zool. lies. Yimnan, p. 230 (1879); Blanford, Faun. Br. Ind., Mamiu.

p. 379 (1891).

Sciurus caniceps Phayrei, Bly., Tbos. P. Z. S. 1880, p. 09.

Very similar to Sc. 2:tygerythrus^ from which it differs only

in its larger size and in the presence of a short dark stripe

along either side between the limbs. The colour of the

underparts is rather deeper in tone than in Sc. pygerythrus.

Dimensions (from skin) :—Head and body 225 millim.

;

tail 200 ; hind foot 45.

llah. S. Burma and Tenasserim.

A certain amount of confusion seems to exist on the subject

of the colour of tlie underparts, Mr. Sclater leading us to

understand that the underparts of Sc. pygerythrus and

Sc. BlanfordiwexQ of a " bright red," while Dr. Anderson, on

the other hand, gives the colour as pale orange-yellow, which

latter statement agrees with all tlie specimens I have ex-

amined ; but the latter states that the underparts of Ss. Phayrei

are orange-red, whereas all the specimens in the Britisii Mu-
seum are yellowish orange (about iialfway between '' orange "

and "yellow-buff," Ridgway).

Sciurus griseimanus, M.-Edw.

Sciurus yriseiinanuSj A. M.-Edw. Kev. Zool., June 1867, p. 195 ; Anders.
Zool. lies. Yunnan, p. 233 (1879) ; Blauford, Faun, iir. Ind., Mamiu.
p. 381 (1891).

Sciurus leucopus, Grav, Ann. & Mag. Nat. Hist., Oct. 1867, vol. xx.

p. 282.

Sciurus caniceps yriseitnanus, M.-Edw., Thos. P. Z. S. 1886, p. 09.

Sciurus pyyerythrus, var. D, yriseitnanus, M.-Edw., \N'. Sclater, Cat.

Mamm. Dale. Mus. ii. p. 12 (1891).

General colour of the upper parts pale grizzled ; under-

parts fulvous; feet dirty wliite; tail uniformly grizzled, like

the back, with no black tip.

Dimensions about as in Sc. p. Phayrei.

Hab. Cochin Ciiina.
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Key to the Sptcies.

A. LiKlerpftrts frrey.

«'. Tail with black tip and no bonry ends to

hairs.

n^. liack deep oranf^e Sc. caniceps (winter).
i^. li«ck uniformly grizzled.

u"". Sided of neck of same colour ix-i tbo

back .Sc. canivepg (summer).
i\ Sides of neck with patch of colour.

n*. Patch on the neck deep chestnut. . Sc. epvtuophoru^.
ItK Patch on the neck piUe rufous .... Sc. e. Daoinont.

i\ Tail with black tip uud hoary ends to the
hairs .Sc. cuucolor.

I'. I'nderparts buH'or yellow,
rt'. Tail with black tip.

«". Colour of underparts not bordered by a
dark stripe on tlanks Sc. pt/yerythrtut.

t/\ Colour of underparts bordered by a
dark stripe on flunks Sc. p. Phuyrei.

t'. Jail with no black tip Sc. gri^imanus.

XXXVI.

—

Descriptions of Seventeen new Genera of Iclineu-

nionidje from India and One from Australia. By P.

Camehon.

In this paper I have described a number of well-marked
genera of lchneunionid£e, mostly belonging to the Joppini
and the Heresiarachini. Very little has been published upon
the Joppini occurring in India, but in all probability they will

prove to be quite as numerous there as in the Neotropical

Zoological Region, which has hitherto been looked upon as the

lieadquarters of the group. Two genera of Indian Joppini

liave been described by Dr. Kriechbaumer in Ent.Nachtr. xxiv.

1898, Avhere he also revises the genera ; and there is a further

revision of them by Mr. W. H. Ashmead in Bull. U.S. Nat.
Mus. xxiii. 1900. The Heresiarachini are easily known by
their toothless mandibles. This tribe appears to be well

represented in India, but no species has hitherto been recorded

therefrom. The species are in the collection of i\Ir. G. A. J.

Kothney.

Gathetus, gen. nov.

Wings with an apical cloud. Areolet five-angled, nar-

rowed at the top. Antennai short, thickened and compressed
beyond the middle. Cheeks swollen. Labrum hidden,

Scutellum flat, the sides not margined, the apex incised in the
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midclie. Postscutellum rounded. Median segment obliquely-

depressed from the top to the postscutellum ; tliere are three

central areje—a large central and one on either side of it at

the top, those being somewhat rounded on tlie outer side ; the

spiracular area is defined and extends to the apex. Abdomen
with seven segments, the basal five longitudinally striated ;

the apical segments smooth ; the segments project at the

apices on the sides beneath ; the ventral fold is on the second

and third segments.

]n Kriechbaumer's classification of the " Joppinen " this

genus is referable to the Holojoppinai and comes nearest to

the American MiWoJoppa, which diflfers from it in the areolet

being four-sided, the nervures being united at the top, in the

scutellum not being quite flat and not incised at the apex, and

in the ventral fold being distinct. Theantennoe in my genus

are shorter, the head is not so much depressed between tlie

eyes, the abdomen is longer compared with the thorax, and the

areolet is not so oblique; the legs are stout. Characteristic

is the strongly longitudinally striated back of the abdomen.

Gathetus melanocerus, sp. n.

Luteus ; flagello antennarum abdominisque apice nigris ; alis flavo-

hyalinis, apice violaceo. J et $ .

Long. 16-17 mm.

Antennas black, the scape rufous beneath, the apex fuscous

;

the scape closely punctured, thickly covered with short fuscous

hair. Head luteous, the face paler, the inner orbits slightly

yellowish ; the face closely punctured, the clypeus punctured

in the middle, its sides almost smooth ; the inner orbits

distinctly and sharply margined ; the base of the mandibles

yellowish, the teeth black. Tliorax luteous ; the middle of the

mesonotum slightly darker; the pleurje with a faint yellowish

tinge on the lower side. Mesonotum closely punctured,

thickly covered with short fuscous hair. Scutellum shining,

slightly narrowed towards the apex, flat, covered with large

moderately deep punctures ; the ]jostscutelluni very smooth

and shining, the space on either side of it strongly longitu-

dinally striated. The base of the median segment in the

middle slightly raised above the top of the postscutellum ; the

whole segment at the base separated from the mesonotum by

a deep wide transverse depression. The base of the median

segment in the middle smootli, impunctate, this smooth space

being continued shortly down the middle on either side of

the central depression ; the rest of the segment coarsely,

transversely, irregularly striolated ; the arese are not clearly
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(lefinod ; llio central space is bordered by keol.s
; from tlie

side of the smooth basal space a stout curved keel runs to join

the apex of the prolongation of the smooth part. Tiie
spiracular area is separated from the pleuraj by a distinct

keel. Proplcura3 closely punctured, the apex in the middle
stoutly striated

; the lower part jirojccts, is there smooth, but
above the smooth ]>rojoction it is roundly hollowed and stoutly

perpendicularly striolated. The tubercles form an elongate 1,

narrow, sharp projection under the tegula?, and are lon'>-er

than them, extending from the base to the apex of the j)leura3

;

the s])ace immediately underneath them stoutly, slightly

obliquely striated, all the strijo distinctly separated; the rest

of the pleural with shallow j)unctures, excej)t on the middle
behind

;
the lower part behind immediately over the hind

coxje roughly irregularly striolated ; the metapleurje closely

punctured, less strongly behind, separated from the sternum
by a stout keel, the part immediately over the keel beino-

crenulated. Legs coloured like the thorax, except that the
apical two joints of the hinder tarsi are black. Petiole
stoutly striated down the middle, the sides, especially at the
apex, strongly punctured ; the other segments except the last

strongly, closely, longitudinally striolated. Gastrocoeli trans-

verse, deep, smooth, except in front of the middle, where
they are striolated.

DlM^THA, gen. nov.

Antennfe short, flattened and com])ressed beyond the middle.
Labrum distinctly projecting. Scutellum flat, sloping down-
wards from the middle towards the apex, its sides stoutly

keeled on the basal half. Median segment with one laro-e

central, one lateral, and the spiracular arege clearly defined.

Wings large, with an apical cloud ; the areolet oblique, four-

sided ;
the transverse cubital nervures united on the top.

Abdomen with seven segments and witii a ventral fold on the

second, third, and fourth, the dorsal segments closely punc-
tured ; the sides of the segments not angled. The hinder
femora reach to the apex of the third segment.

This genus belongs to the Ilemijoppinai, but does not iit

well into either of the sections into which Kriechbaumer
divides the group. In the male the antenna? are much lou'T'er

and serrate. Comparing IHmnitlia with Gaihetus^ it may be
readily dii^tinguished by not having the abdominal segments
longitudinally striated, by the petiole being longer, by the
postpetiole being narrower and shorter than the narrowed
basal portion, the abdominal segments do not project so mucli
at the apices, the scutellum is nut so flat, and the hinder tarsi

are much longer compared with the tibia;.
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Dimcetha tibialis, sp. u.

Lutea ; auteuuis, abdominis apice late apiccque tibiarum posticarum

nigris ; alis flavo-hj alinis, apice violaeco-i'uinato. $ .

Long. 20 mm.

Antennae black, the scape yellow except above. Head
luteous, the face and eye-orbits of a paler yellow tint, smooth

and shining, the face and clypeus with some scattered punc-

tures. Mandibles luteous, the base broadly pale yellow.

Mesonotuni closely and minutely punctured, the middle slightly

raised. Scutellum strongly and deeply punctured, the sides

stoutly keeled to shortly beyond the middle ; the apex with a

gradually rounded slope. Postscutellum smooth and shining,

tlie space at its sides stoutly longitudinally striated. The
base of the median segment closely ])unctured and obliquely

depressed ; in the middle at the top of the depression is a

smooth and shining space, from which run a smooth and

shining keel along the sides and two diverging ones down
the centre, which is irregularly transversely reticulated ; the

sides are transversely striated. The upper part of the pro-

pleurae is coarsely aciculated, the middle bears stout perpen-

dicular keels, the apex stout longitudinal keels ; the lower

part is aciculated. Mesopleurai obscurely punctured above,

the lower part closely rugose, running into striae behind.

Metapleurae closely rugosely punctured. Legs coloured like

the body, with the apical third of the hinder tibiae and the

hinder tarsi (except the base of the hinder tarsi, which is

obscure luteous) black. AVings yellowish hyaline, the apex

Irom the apex of the areolet dark violaceous ; the stigma and

nervures are yellow. Abdomen coloured like the thorax,

except the apical three segments, which are black, and a

black transverse line on the base of the second and third

segments, the black on the second segment being produced

backwards between the gastrocoeli. The basal three segments

are closely punctured ; the apex of the petiole and the base

of the second and third segments striated. Gastrocoeli smooth,

bordered with stout strife behind.

Facydes, gen. nov.

Areolet five-angled, the nervures distinctly separated above

;

the apex of the wings with a fuscous cloud ; the transverse

median nervure distinctly received in front of the basal.

Antennse short, flattened, and compressed beyond the middle.

Clypeus with a shallow curved incision on the apex ; the

labrum not projecting. Scutellum pyramidal, distinctly raised



new Genera of \c\\neumon\dve. 27;»

above the level of tlie niesoiiotum. Median segment with

one elongate central area. Legs short and stout, the hinder

femora not extending beyond the apex of the third segment.

The second and third abdominal segments are longitudinally

striated ; the ventral fold is distinct on the second, third, and
fourth segments.

The depression between the median segment and the

niesonotum is wide and deep ; the base of the former is largely

raised and has a rather steep sloj)e ; the transverse median
nervure is not quite interstitial ; the abdominal segments are

distinctly angularly separated at their apices ; the tarsi are

spinose.

lacydes purpureo-maculatuSj sp. n.

Luteus ; antennis nigris, abdominis apice nigro-purpureo ; alisflavo-

hyalinis, apice violaceo. $ .

Long. 14 mm.

Antennae black, the scape luteous beneath. Head smooth
and shining

;
the cheeks with scattered punctures; the eye-

orbits and the face and clypeus lemon-yellow. The meso-
notum is of a darker rufous colour than the rest of the thorax
and is closely punctured. Scutellum pyramidal, the basal

slope more abrupt and shorter; it is closely punctured and
thickly covered with short black hair. Postscutelhim smooth,
shining, and glabrous. Median segment closely punctured,

the base in the middle smooth and shining; on the apex are

two central and a lateral bordering narrow keel. Propleurse

smooth and shining. The upper part of the raesopleurte

.smooth, the middle and lower parts punctured, but not closely.

The base of the metapleura? slightly, the apical closely ru-

gosely punctured. Legs coloured like the body; the coxai

slightly paler. Wings liyaline, with a slight but distinct

yellow tint ; the apex from the end of the stigma fuscous-

violaceous. Abdomen luteous, the apical three segments
black, variegated with purple; the apex of the petiole is

stoutly longitudinally striated in the middle, the sides punc-
tured ; the second and third segments are longitudinally

striated in the middle at the base. Gastrocoeli smooth.

Leitojoppa, gen. nov.

Antennaj short, thickened and compressed beyond the
middle. Eyes large, parallel, reaching near to tlie base of

the mandibles. Clypeus separated, the basal fovese large

deep, its apex transverse. Mandibles bidentate. Occiput
margined. The head obliquely narrowed behind the eyes.
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Parapsidal furrows distinct at tlie l)ase. Pronotuni tubercu-

late near the base. ScuteHuni stoutly keeled on the basal

half; the apical half with an oblique slope. Median segment
with one central basal and two lateral arese. Spiracles

elongate, narrow, rounded at the base and apex. Legs short,

slender ; the base of the fore tibia? incised ;
the claws simple.

Areolet tive-angled, narrowed at the top ; the recurrent nervure

is received shortly beyond the middle; the transverse median
nervure is received in front of the transverse basal. Abdo-
men very long, slender, almost cylindrical, nearly three times

as long as the head and thorax united ; the apex of the

petiole dilated ; the large spiracles placed at its base ; there

is a distinct ventral fold on segments 2, 3, and 4, a less distinct

one on 5 and 6; the sheaths of the ovipositor project; there

are seven dorsal segments. The labrum is small and projects

slightly.

This genus belongs to the Oxypygi, as is shown by the

presence of the ventral fold and by the pointed apex of the

abdomen. It is easily distinguished from any of the known
Joppina by the short dilated antennse and by the very long,

narrow, almost cylindrical abdomen, tuberculated pronotum,

and keeled scutellum.

Leptojoppa erythrothorax, sp. n.

Capita nigro, albo-maculato ; thorace, pedibus anterioribus, cosis

trochanteribusque posticis rufis ; antennis nigris, medio albo-

annulato ; abdomine caeruleo ; alis fusco-hyalinis. 5 .

Loug. 24 miri.

Antennte thickened and compressed beyond the middle;

the apex gradually and distinctly narrowed ; the sides and

lower part of the five or six joints beyond the middle white

;

the scape finely and not very distinctly punctured, sparsely

covered with short hair ; a white somewhat conical mark in

the middle at the base. The face and clypeus, the inner

orbits (narrow below, wider above) to near the hinder ocelli, a

somewliat triangular mark touching the eyes shortly behind

the ocelli, a large mark on the lower orbits, narrow above,

broad below, and reaching near to the base of the ocelli and

the palpi, yellow. Face and clypeus strongly, uniformly, but

not very closely punctured. Mandibles to near the teeth

closely and rather strongly punctured; the two teeth very

large, the upper much larger and more sharply pointed than

the lower, which diverges downwards. Thorax rufo-ferru-

ginous, except for a small yellow mark on either side of the

pronotum and a slightly- larger and longer one under the
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teguliu. ^Icsunotiun closely iiw\ rather stroui^ly punctured

throughout, its bajjc in t!ie niiiMle transverse ; the middle

raifed, the raised part becoming narrowed and less distinct

towards the apex. IScutellum narrowed and de[)re3sed towards

the apex, more strongly punctured than the mesonotum, and

with the |)unetures more widely separated ; its sides stoutly

keeled ; the dejiressiou at its base large, deep, smooth ; the

sides at the base slightly obli([ue. Postscutellum coarsely

longitudinally striolated. Median segment closely, uniformly,

but not very strongly rugoscly ]mnctured ; the area? rather

irregular ; the supramedian elongate, wide, obliquely narrowed

at the base ; the aj)ical part coftiii-shaped, the apex narrowed

;

the outer area3 large, the basal the larger and transverse at

the apex ; the apex of the segment has a slightly oblique

slope. Propleurai closely punctured, the lower part at the

apex strongly longitudinally striolated. The upper part of

the mesopleuraj punctured at the base, the upper part under

the wings smooth, forming in the centre a stout longitudinal

keel ; the lower part stoutly perpendicularly striated, the stride

posteriorly becoming curved ; the apex crenulated. The
meta])leuriB closely rugosely punctured. The mesosternuni

is flat, closely punctured, furrowed down the side, the apex in

the middle triangularly depressed. Legs covered with short

white })ubescence, the four anterior entirely, the hinder coxae,

trochanters and extreme base of the femora red, the hinder

femora, tibiie, and tarsi bluish black. Wings hyaline, with

a slight but distinct fuscous tinge ; areolet narrowed at the

top, the recurrent nervure received in the centre. Abdomen
more than twice the length of the head and thorax united,

blue ; the ventral segments white ; the sides of the apical

white on the lower side ; the sheaths of the ovipositor black,

closely pilose, as long as, if not longer than, the last segment.

Petiole narrowed at the base, dilated at the apex ; the extreme

base rufous to near the apex, marked with scattered punc-

tures; the apical part raised in the middle; the middle of

the raised part finely reticulated, the apex with largish punc-

tures; the sides above at the ajjcx broadly depressed, irregu-

larly striated; outside this depression it is marked with some
large distinctly separated jjunctures ; the other segments

closely and uniformly jjunctured; the gastrocoeli large,

oblique, deep ; the base blue, rugosely punctured ;
the apex

smooth, dark brownish.

CkatOJOI'I'A, gen. nov.

Antennaj short, thickened, and dilated beyond tlie middle.

Labrum hidden. Scutellum Hat, its sides not margined.
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^ledian segment aveolated, tlie keels not very distinctly

defined ; there are two central arejy, the basal reaches to the

middle and is contracted roundly and largely near the base.

Areolet slightly oblique; the transverse cubital nervures are

united above. The second and tiiird abdominal segments are

closely punctured and longitudinally striated at the base ; the

ventral keel is largely developed on the second and third

segments ; the seventh segment is largely developed all

round.

The wings are hyaline ; the head is large and broad and is

well developed behind the eyes, which reach near to the base

of the clypeus ; they are margined on the inner side ; the face

is flat and is not separated from the middle of the clypeus

;

the latter is bounded above on the sides by an oblique

furrow ; the mandibles have a longish upper and a shorter

stout under tooth, which is curved inwardly. Legs stout

;

the tarsi spinose ; the fore tibiae are narrowed and slightly

incised at the base and thickly spined ; the abdominal segments

are not angled at the apex laterally, but broadly rounded.

The type of the genus is a stoutly built insect, with a large

head and stout short antenna?. The legs are also stout and

with large hind cox re ; the hinder trochanters reach to the

apex of the third segment ; the last segment above is more

than one half the length of the penultimate. The dilated

antennae in the female (the only sex known) and the absence

of reo-ular arege on the median segment would refer it to the

Joppina, and. if anywhere, to the Hemijoppinai DoryphoraB

of Kriechbaumer. The distinguishing characteristics are the

short, stout, dilated antennae, the quite Hat large sculellum,

not keeled laterally, and the three central narrow arege, not

clearly separated, on the median segment. The median

segment is large and has a gradually rounded slope ; the

spiracular area is bounded by two keels.

Cratojoppa rohusta, sjj. n.

^Xigra ; flagello antcnnarum late, facie, orbitis oculorura late, maculis

late thoracis, lineisquc abdominis, flavis
; pedibus fulvis ; coxis

posticis, geniculis posticis apiceque tibiarum posticarum late

nigris ; alls hyaliiiis, nervis stigmateque nigris. $ .

Long. 14-15 mm.

Antennae black, stout; the scape beneath and joints 9-20

white, beyond the middle compressed and dilated
; the apex

attenuated. The face, clypeus, labrum, the mandibles (except

the teeth), the palpi, the orbits from the base of the antennaj

to shortly above the middle on the outer side narrowly, and
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tlip lowtT orbits on tlio, outoi' side widely, vcllou'. Face

atroiiply punctured all over, tlic clypeu.s witli the punctures

larger and more widtdy separated, and sparsely covered witii

long fuscous hair; the sides of the clypeus broadly rounded
;

the a|)ex in the middle projecting into a stout blunt tooth.

Thorax black ; the edge of the pronotuin from near the base

to the teguhe (the yellow narrowed in the middle), the tegiihe,

two lines in the middle on the inner side of the middle lobe,

the broad scutellar keels, the sides of the scutclluin broadly,

the apex more narrowly, the postscutellum, a large mark
behind the mctathoracic stigmas (extending on their outer

side to their apices, on the inner not much beyond their base),

the base in the middle, then continued down the outer sides

of the posterior area, at the apex broadly dilated laterally, and
at the base on the outer side continued backwards into the

spiracular area, the prosternum, the base of the mesosternum,
the mesopleurai on the lower side, and the sides of the meso-
sternum (more broadly on the apical half and the apex of the

mctapleurai), yellow. The base of the mesonotum closely

j)unetured; the apex with the jHinctures larger and more
widely separated ; the parapsidal furrows are only indicated

at the base. The scutellar depression is wide and deep; the

scutellum flat, the black central part bearing large deep punc-
tures, which are sparser at its base

; the de[)ression at its side

and at the sides of the postscutellum stoutly striolated ; the

postscutellum smooth, glabrous, the sides at the base deeply

depressed. The basal half of the median segment coarsely

and deeply punctured ; in the centre at the base is an hour-

glass-shaped area, which is continued down the middle to

the posterior median area ; its sides are depressed in the centre

at the base and transversely striated ; the posterior median
area is conical at the base, ami is stoutly transversely

striated throughout ; the outer aiul the tooth- bearing areje

distinct, as is also the spiracular. The apex of the j)ropleurge

coarsely punctured, the base finely obliquely striated, the

middle smooth and shining. j\Iesopleuraj punctured, except

in the middle behind, under the tubercles and at the apex
crenulated. Metapleura; coarsely punctured, the upper part

and the apex of the s[)iracular ixwx obliqucdy striated. The
furrow in the middle of the mesosternum is wide and deei)

and is stoutly crenulated throughout. The four anterior legs

are fulvous, the coxje and trochanters pallid yellow ; the

hinder legs of a deeper red, the co\x black, yellow at the apex
above ;

the base of tiie basal joint of the trochanters, tiieapex

of the femora broadly, the base of the tibia^, narrowlv, and
their apex more broailly than the femora, black

; the tarsi
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yellow, with a fulvous tinge. The areolet narrowed at the

top ; the cubital nervures almost united ; the recurrent

nervure is received in the middle ; the transverse median
nervure is received before the transverse basal. Petiole

stout, shining, its base and the sides of the dilated part with

scattered punctures ; the dilated part with a..i elongated

fovea at the base ; the space behind the fovea and the space

surrounding the spiracles finely striated ; the second, third,

and fourth segments closely punctured, the second strongly

longitudinally striated between the gastrocoeli, which are

large, deep, smooth, and with an oblique slope at the base and
apex. The yellow line on the petiole is narrowed in the

centre, on the second only very slightly, on the third and
fourth acutely narrowed ; on the apical two not perceptibly

narrowed; the second and third segments broadly in the

middle^ the fourth and fifth broadly at the apex, and the apical

segments are entirely yellow.

[To be continued.]

XXXVII.

—

Descriptions of some new African Arachnida.

By R. I. Pocock.

Order SCORPIONES.

Parahuthus cristatus, sp. n.

Parahuthus brevimamis, Pocock, P. Z. S. 1890, p. 125 (nee Butkus

brevimanus, Thorell).

? .—Allied to P. h-evimanus, Thorell, in the complete

absence of distinct crests on the sides and under surface of

the fourth caudal segment. Caudal segments 1-3 with eight

keels, the median lateral weak on segments 2-3 and only

granular posteriorly ; four inferior keels on segment 1 entirely

smooth, on 2 and 3 marked with very coarse tubercular

granules, which increase in strength posteriorly, the lateral

keels converging posteriorly ; on the 3rd segment the ter-

minal tubercles of the four keels form a broad, quadrilobate,

U-shaped crest ; the anterior edge of the lower side of the

4th segment also raised into a distinct lobate crest. Upper-

side of segments 1-2 abruptly elevated anteriorly, the anterior

third rising nearly vertically, the posterior two thirds hori-

zontal, excavated and shagreened.

Chelce as in P. hrevimanus apparently, except that there are
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ten teeth along the external series (not including the apical)
;

movable finn;er lightly curved throu^^hout its length, im-
movable straight.

Measurements in viillintetres.— Total length loi ; carapace
6*5; width ot tirst caud;il segment \1 , of fourth 4*3

; length
<'f fourth 6'3

; width of hand 2'5, of brachium (not including
spike) 2 ;

length of hand-back 36, of movable finger 5.

Ijuc. Congo.
Neither Thortdl nor Kraupelin, in their description of

l\ brevijnanusj mentions the existence of the crests on the
fourth and third caudal segments, such as I have described
above in P. cristatuSy and which are, I believe, unique in the
genus.

Parahutliua ijranulatus (H. & Ehrb.).

Subsp.y'M5CM.v, nov.

Differs from the principal form in having the upperside of
the trunk and chehe, the tail above and btdow, and the femora
and patella? of the legs distinctly and uniformly infuscate

;

the ventral surface of the trunk, the fingers, extremities of
legs, vesicle of tail, and mandibles clearer yellow.

Loc. Kalahari Desert [R. J. Cunninyham).

Order ARANE^.
Genus Stasimopus, Sim.

Stasimopus insculptus^ sp. n.

^.— Colour. Carapace and mandibles black; legs deep
brown, with reddish-yellow protarsi and tarsi ; abdomen
yellowish brown, bristly.

Carapace coarsely sculptured, rugose, slightly longer than

wide, its length a little less than that of patella and tibia or

of protarsusand tarsus of first leg, and than patella, tibia, and
tarsus of palp and than patella and tibia of fourth leg, and
a little longer than protarsus of latter.

I'-l/fs of anterior line subeqiially spaced, the medians about
a diameter ajjart, smaller in area than the laterals, the four

slightly procurved ; anterior medians about their own diameter
from the posterior medians; distance between the two laterals

on each side about equal to the long diameter of the ant<^rior

lateral.

Labium and maxilhn unariiK'd.

I'aJpi not spilled, nearly twice as long as the carapace;

tibia fusiform, about twice as long as the patella ; tarsus

short, truncal*^ ; bulb of organ oval, spine long, straightish,

except at base, where it is curved and stout.

Ann. iHc Ma-/. N. Hist. Ser. 7. I'ol. vii. 20
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Legs spiny, long and slender, with tarsi scopulate and

laterally spined ; no tibial spur on first leg.

Total length 16 niillim. ; carapace 6
;
palp 11 ; first leg 20,

second leg 17, third leg 15, fourth leg 23.

Loc. King William's Town.
This is the first publication of the male characters of Slasi-

mopus. Unfortunately none of the described females have

been recorded from King William's Town. Hence it is not

possible to refer this male to either of the three known
species. It differs markedly from S. Schonlandi in the compact

arrangement of its eyes.

Genus Acanthodon, Guer.

Acanthodon Jlaveolum, sp. n.

? .—A small pale flavous species approaching A, Thorelliij

0. P. Cambr., in size and colour, but hardly likely to be the

female of that species on account of the greater length of the

quadrangle formed by the anterior median and anterior lateral

eyes. In A. Thoreltii this quadrangle is about twice as long

as wide, and the distance between the two posterior lateral

eyes is greater than that between either of these eyes and the

edge of the clypeus. \\i A. Jlaveolum ^ on the contrary, this

ocular quadrangle is almost or quite three times as long as

wide, and the main ocular cluster lies so far back that the

distance between the clypeus and a posterior lateral eye is

greater than the width of the cluster.

Total length 19 millim. ; carapace 8.

Loc. Near Grahamstown (^Mrs. White).

Genus Heligmomerus, Simon.

Heligmomerus deserti^ sp. n.

Eyes less compact than in LI. somalicus
; the clear amber-

coloured area of the anterior medians more than two diameters
apart and at least three diameters from the posterior laterals

;

posterior medians larger than anterior medians and at least

as large in area as the posterior laterals ; the quadrangle
formed by the anterior medians and anterior laterals only
about one third longer than wide ; the tubercles of the anterior

median eyes separated by a space which about equals their

own diameter.

Total length 18 millim. ; carapace 10.

Loc. Kalahaii Desert (^R. J. Cunningham).
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Genus llAia'AcriKA, Auss.

Ilarpactira pulchripes, sp. n.

$ .

—

Colour. Carapace deep nialiop;any, clothed with silky

f^oldeii-yellow hairs ; inatulibles bhickish, with stripe of yellow
hairs above; .storiiuin and coxie chocolato-browri ; legs and
palpi with foniora yellow and clothed above and below with

silky yellow hairs ; upj)er;<ide of patella, tibia, protarsus, and
tarsus mahogany-brown, with olive-grey hairs ; underside of

patella and tibia pale and clothed with long fiery yellow

hairs, which are longer and redder on the palpi of the first and
second legs than on those of the third and fourth ; abdomen
olive-black, clothed above and laterally with silky golden-

yellow hairs and below with olive-black hairs, the opercula

pale, the upperside indistinctly striped.

Carapace a little shorter than patella, tibia, and tarsus of

palp and than protarsus and tarsus of fourth leg, a little

longer than patella and tibia of fourth or of first leg, and as

long as tibia, protarsus, and half the tarsus of the third leg.

Stridulating-bristles on outer side of mandible consisting of

a single oblique row ; no inferior series differentiated.

Measurements in millimetres.—Total length 26; carapace 13;

first leg 33, second 305, third 28, fourth 36; patella and
tibia of fourth 11'5; protarsus and tarsus 14.

Lac. Near Grahamstown and Beak Kloof [Mrs. White)
;

Jansenville.

Genus Dkesserus, Simon.

Dresserus armatus^ sp. n.

^ .
— Colour brown, integument covered with mouse-brown

hairs, with some white hairs intermixed on the upperside of

the abdomen.
Carapace about as long as patella and tibia and half the

protarsus of first and of fourth leg; its anterior edge armed
with three forwardly directed spikes, one rising from the median
ocular tubercle, the others at the sides above and supporting

the lateral eye ; a fine crest or keel running backwards from

this tubercle to the posterior lateral eye.

Palpi and legs unarmed. Patella of palp considerably

longer than tibia, the latter thicker at its distal end, without

apophysis, and about half the length of tho tarsus ; bulb of

palpal organ subglobular, fiattened below ; from the outer and
iimer edge of the flattened disk rises a process curved like a

cat's claw and hollowed on its concave side.

Total length 11 millim. ; carapace 6.

20*^



288 Dr. A. G. Butler on

Lnc. El (lonyo eb Urru, on the M imbasa-Uganda Railway
in British East Africa {C. S. Betton).

In the absence of the female I iiave assiinud that the

armature and carination of the carapace in this species are

merely sexual characters.

Selenops basutus, sp. n.

$ .—Resembling- S. atomarius and S. Spenceri in having
seven pairs of tibial and three pairs of protarsal spines on the

first and second pairs of legs.

Ei/es of ocular quadrangle * apparently as in >S'. atomarius^

but the anterior laterals with their centres on a level with

those of the anterior medians instead of with the upper
edges of the latter, and the inferior edge of the posterior lateral

scarcely higher than the inferior edge of the anterior medians.

(Simons's drawing of the eyes of S. atomarius in Hist. Nat.

Araign. ii. p. 25, is apparently diagrammatic, to judge by the

exceptional height of the anterior laterals above the clypeus

;

but it is not possible to make the figure fit the arrangement
shown in S. basutus.)

Vulva with its lateral lobes subquadrate, in contact in the

middle line, the line of junction marked by a groove expanding
anteriorly

;
in front of each lobe a distinct pit, the pit of the

right side separated from that of the left by a broad median
longitudinal bar, which narrows posteriorly and runs for a

short distance in between the two lobes.

Total length 18 raillim. ; carapace 7.

Loc. Teyateyaneng in Basutoland (L. Wroughton).

XXXVIII.

—

DescrijAions of new Species q/" Lycajnidae in the

Collection of the British Museum. By A. G. BUTLER,
Ph.D.

The following are all species which I have been unable to

name during my recent study of the family, or which have

been received subsequently.

* In Hist. Nat. Araign. ii. p. 23 (1807j, Simon, when discussing the eyes

of the Selenopinne, writes :
—" Les auteurs ne se sont jamais prononc^s

8ur I'homologie des petits yeux nocturnes latero-ant^rieurs, mais, pour
moi, ils repr^sentent des yeux medians posterieurs tres fortement d^vi^s

de leur situation normale." This view appears to me to complicate a very

simple question ; for surely the four median eyes in this genus are nothing

but the four eyes of the median quadrangle, forming a trapeze unusually

wide behind, and not the eyes of the anterior line much or a little

recurved, as Simon supposes; and "les petits yeu.x: nocturnes latero-

ant^rieurs " are the normal antero-lateral eyes.
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Epitola divisit, sj). n.

Nearly related t<i E. honoiius [teresa, Howits.), but the
mule above with narrower subapical blue bar and more
extended dull iirand on the ))riniaries; secondaries shorter,

more rounded; under surface rather jjaler; the white macular
band beyond cell narrow and not continued to outer mar"-in
the last two s])ots being thrown outward to the maro'in and
conical in shape; in the secondaries the basal orange suffusion

is brighter and niore extended. Tlie female differs notably
from that sex of J?, honoriiis, the oblique white belt of that
sjjecies being continued across the wing to the submcdian
vein, its outer margin regularly arched, its inner margin
acutely angled

;
the blue-green subniedian streak is widened

and extended right up to the white belt ; the secondaries show
a more restricted green streak and no trace of white. On
the under surface the apex of primaries and whole surface of
secondaries are paler and more testaceous, the white belt on
the primaries extending inwards to submcdian vein as above;
the basal area of the secondaries is ochreous instead of reddish
clay-coloured, the transverse whitish stripe is sometimes
absent and the internervular streaks are thickened.

Expanse of wings, ^ 53, ? 52-56 millim.

cJ , Sierra Leone ( W. F. Woods)
; ? , liandajuma (May to

November 1898), wet season {G. J. Arnold)
; $ Cape Coast

Castle. 13. M.

Virachola zeloides, sp. n.

Bapala zela, Butler (uot Hewitson), P. Z. S. 1890, p. 832.

J . Differs from V. zela in its fuller, broader wings, much
paler colouring above and paler much wider bands below : the

primaries above are dull greenish steel-blue, with dark brown
fringes ;

the secondaries clear dead smalt-blue, with ashy-
brown abdominal border : the under surface is ashy brownish
(" dust-coloured "), with slightly darker whitish-edged bands,

much broader and rather more irregular than in R. zela ; the

usual subanal spots are smaller, more rounded, more clearly

defined, and more besi)rinkled with silvery-blue scales than in

li. zela.

Expanse of wings 35 milliui.

Kasungu Mountain, Nyika, 53-45 feet, Feb. 29th, 1896.
"NVe have V. zela from Sierra Leone collected by Mr. E. E.

Austen.

Spindasis minimaj sp. n.

tJ . Probably nearest to -S. lilacina; but very distinct from
all known species. Upper surface greyish brown, faintly
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glossy; base of wings slightly more dusky, internal areas

slightly ashy, fringes ashy grey ; secondaries with a well-

defined straw-coloured anal patch enclosing two silver-

speckled black spots; tails black, tipped with white; head
and collar brown, eyes encircled by a whitish line; thorax

blackish, clothed with blue-greyish hair, patagia edged witli

brownish ; abdomen purplish brown, segmental margins
white towards base, straw-coloured towards anal extremity

;

antennfe and palpi normal. Under surface creamy white
;

bands broad, many of them contiguous, pale buff with dull

silver central spots or lines and with sepia-brown margins
;

excepting that the bands are much more crowded together,

their general disposition is that of S./itscw, the anal area

of the secondaries is pale buff with the anal black spots well

defined : body below white, slightly huffish on the abdomen.
Expanse of wings 23 millim.

Puttalam, Ceylon (/. Pole).

Catochrysops phasma, sp. n.

Above grey-brownish, suffused with pale lilac ; outer borders

smoky brown, veins brownish ; the discocellulars marked by
the usual narrow transverse bar ;

secondaries with one subanal

ocellus, black capped with ochreous and with white outer edge,

a well-defined white-tipped black tail at extremity of first

median branch ; body normal : under surface whity brown as

in C. j)atric\a^ but the pattern agrees closely with tliat of

C. celceits.

Expanse of wings 37-43 millim.

(J S , Lagos {Dr. H. Strachan) ; Ashanti, between Cape
Coast Castle and Kumassi, in January and February [Capt.

Hon. Grosvenor Hood).
The tails to the secondaries of this species bring it nearest

to C. patriciaj but the tint of the upper surface separates it

from all species known to me, though perhaps most nearly

approaching that of G. celceiis, ? ; its female should be very

like the latter excepting for the tail.

Gatochrysops Carsoni, sp. n.

^ . Allied to G. patricia, the primaries more acute at apex

;

the secondaries with a bilunate orange bar enclosing the

usual black spots : under surface whity brown, with slightly

darker white-edged macular bands, much more uniform in

character than in G. patricia^ the white hastate spots on the

secondaries reduced in size, merely forming an inner series

of white submarginal lunules ; black anal spots with broad

united orange zones as above.

Expanse of wings 41 millim.

Fwambo, Tanganyika {A. Carson).
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Chilades Alherta, sp. n.

Catochrysops cychpteris, Hutler, V. Z. S. 1888, p. 08.

cJ" . Wings above ashy brownish, brightly shot witli lilac;

borders and veins smoky brown, discoceUuhirs and fringe also

smoky brown ; secondaries with a submarginal row of smoky
brown spots, the last but one (near anal angle) blackish,

tlie last three spots witli white outer edges; the fringe of

primaries towards external angle and that of secondaries with

whitish basal line; body noimal: under surface much as

in Euchrysops ci/clo/>(eri's, excepting that tiie last three sub-

marginal spots on the secondaries are surmounted by orange

zones, tlie last spot short and linear. The female is larger and

bluer than the male, with well-deHned blackish outer border

and discocellular dash on primaries ; the costal borders of all

wings broadly dusky ; the secondaries with conspicuous orange

zones to the last three submarginal spots on the upper

surface : the under surface is whiter than in the male, the

markings somewhat reduced in size and less conspicuous.

Expanse of wings, c? 27, ? 30 millim.

J, Tamaja, Equatorial Africa, 6th August; ?, Nadada,
16th June [Emin Pasha).

Iraota Nicevillei, sp. n.

Iraota mtecenas, Moore, Lep. Ceylon, i. p. 102, pi. xl. figa. 2, 2 a, $
(1880-81).

This species differs from the true /. nicecenas (dry phase of

/. timoleou) in the much more restricted and metallic Morpho-
like colouring of the patches of colour on the upper surface.

According to Moore these patches are metallic blue; but it

would be more correct to call them green, as it is difficult to

get them so placed as to eliminate all yellow from the blue;

and, when facing the light, the colouring is glittering metallic

green. On the under surface the differences are not striking

between the two species, but the white discoidal markings
are less silvery in the Ceylonese insect and the discal white

lunules on the primaries are reversed, their concavities being

directed towards the base instead of the outer margin. Our
examples, which are females, differ from the rich purple

females of /. iimoleon in their longer secondaries with more
slender tails ; indeed, in their general aspect they more nearly

resemble the male than the female of /. timoleon.

Expanse of wings 89-i5 millim.

Ce}lon {Mrs. LinJesay and E. M. Mackwood). B. M.
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XXXIX.

—

A List of Californian Diatoms.

By C. Mereschkowsky.

[Plates lY. & v.]

The recent marine Diatoms of California are interesting in

more than one respect. In the first place a list of Californian

Diatoms will form a desirable contribution to our knowledge

of the geogTaphical distribution of these little Algaj, the more
so as the Diatom flora of the Pacific is as yet but very little

known. Then, again, tlie study of recent Californian Diatoms

as compared with the extensive fossil deposits of this region

is of interest in order to ascertain which of the fossil forms

have disappeared and which are still living, and whether tliese

latter have changed in the course of time or not.

It is for these reasons that I undertook the study of Cali-

fornian Diatoms, which I intend to carry out as completely as

possible—a task which will certainly require a number of

years in order to accomplish it with a certain degree of com-
pleteness. At the present time I will only give a short

preliminary list, partly composed of forms observed by myself

so far as I have been able to determine them, partly of some
species which have been previously noticed by other diatomists,

especially by Cleve in his ' Synopsis of the Naviculoid

Diatoms,' as well as by a few others (Grunow, Greville).

This list will also contain the species which I have already

mentioned and partly described in a previous publication

entitled 'On Polynesian Diatoms,' the fourth chapter of which
deals with Diatoms belonging to the Californian coast.

The reader will find in this paper the description of a

number of new species and varieties, accompanied by
figures. Some of them are small and delicate forms which
I have observed in a living state or in preserved crude

material, and which can hardly be expected to be found in

slides, as such forms usually completely disappear during

the cleaning of the material. Certain details of their structure

(such as the strise when very fine) could not, for this reason,

be ascertained.

In the list I indicate the person who has observed the

species by the first letter of his name—C. meaning Cleve,

G. Grunow, Gv. Greville, and M. myself.

1. Diploneis bombus, var. bullata, CI. [C]

2. Diploneis bombus, var. densestriata^ CI. [C]

3. Diploneis contigua;, var. eudoxia_, A. S. [C]
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4. Diploneis geminata, var. typica, CI. Oiilif. guano. [(7.]

5. Diploneis papula, A. S. Santa ]iIonica, amongst Macro-
cyst is^ not rare ; Monterey, rare. [M.]

The endoclirome ot'tliis species (PI. IV. fig. 26) is very inter-

esting; it is composed of two plates, wliicli, liowever, are not

disposed only along both sides of the valve, leaving its apices

free, as is usually the case in the Naviculoid Diatoms, but

partly enter into the other half of the valve, thus occupying

both ends of the frustule.

G. Diploneis splendida, var. puella, A. 8. [C]

7. Diploneis subcincta, A. S. [C]

8. Diploneis vacillans, A. S. [C]

9. Diploneis vacillans, var. delicatula, CI. Santa Monica,
recent. [M.]

Length 0*043 nun., breadth of the valve 0'017 mn).

10. Caloneis formosa, Greg. San Pedro, not rare. [C, M.]

11. Caloneis formosa, var. quadrilineata, Grun. [C]

12. Caloneis liber, var. elongata, Gnin, Rare. [M.]

13. Caloneis Schumanniana, var. trinodis, Lewis. [C]

14. Navicnla approximata, Grev. Calif, guano. [C]

15. Navicula ( Schyzonema ) avenacea, Breb. San Pedro,

common. [M.]

16. Navicula cancellata, Donk. San Pedro, not very common.

Strife .0 in 001 mm. Chromatophores with margins pro-

foundly ."inuated.

17. Navicula clavata, var. caribaea, CI. (forma minor).

Northern California, not very rare. [M.]

18. Navicula directa, var. heterostriata, Mer. (Mereschkowsky,
On Pulyii. Diat. part iv.). Nortliern California, rather

common. [M.]

19. Navicula Febigerii, CI. [C]

20. Navicula forcipata, Grev. San Pedro, rare. [C, M.]

21. Navicula forcipata, var. densestriata, A. S. San Pedro,

not rare. [M.]

Tlie form which I have observed has the fine striation

cliaracteristic of this variety, but the lateral areas are not or

scantily constricted in tbe middle. I have succeeded in

examining a frustule in a vertical position and obtaining in

this way an optical section through it, which is represented
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in the fig. 24 of Plate IV. The ra|)lie is to be seen as a crack

in the wall of tlic fiustule, and tlie areas are deep invagina-

tions of the surface of the valve on both sides of the raphe.

22. Navicula forcipata, var. nummularia, Grev. Calif, guano.

[C]

23. Navicula (Rhoiconeis) garkeana, Gr. California, North
Pacific. [C]

24. Navicula ( Rhoiconeis) genuflexa, Kiitz. San Pedro,

rather common. [M-]

The endochrome is composed of two chromatophore-plates,

with a deep and narrow sinus on each side in the middle of

the plates, and usually two, sometimes more, elseoplasts

(PI. IV. fig. 25).

25. Navicula granulata, Bail. {Navicula Bailei/ana, Gr.).

Calif, guano ; North California, rare. [C, M.]

•26. Navicula (Libellus) Grevillei, Ag. [C]

27. Navicula (Libellus) hamulifera^ Grun.? San Pedro. [M.]

2b. Navicula Hennedyi, W. Sm. [C]

29. Navicula Heunedyij var. californica, Grev. [C]

oO. Navicula Hennedyi, var. circumsecta, Grun. [C]

It is on account of its synonym Nav. caliform'ca, A. S.,

that 1 have placed this species in the list of Californian

Diatoms, although Cleve does not mention it in Ills ' Synopsis '

as belonging to this locality.

81. Navicula irrorata, Grev. Calif, guano. [C]

32. Navicula libellus, Greg. Santa Monica, amongst Macro-
cysti's, not very common. [M.]

Length 0*084 mm. Endochrome composed of two chroma-
tophore-plates of the same shape and disposition as in

N. complanata *, but the inner angles of the plates are united

by a loop or narrow band crossing the interior of the cell, so

that in reality there is but one plate. I am very much in-

clined to think that such a connecting band exists also in

N. complanata.

33. Navicula lyra, var. dilatata, A. S. San Pedro. Rare.

[M.]

34. Navicula lyra, var. recta, Grev. Calif, guano. [C]

35. Navicula (Schyzonema) mollis, \V. Sm. San Pedro,

rather common. [M.]

* Cleve, ' Synopsis of the Naviculoid Diatoms,' part i. p. 153.
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HG. Navicula mutica. forma Cohnii, llilsc. Lost Spring

KauL-h.', toss, y [C.]

37. Navicula ostrearia, Turp. (.V. fusiy'ormfs, var. ostrearia)^

Sail Pedro, not very common. [M.]

1 liavo not seen the characteristic blue colour at the apices

of the frustule; but this i.s not a constant character, and in

the Hlack Sea, where this species is very common, I often

met with specimens showing no trace of blue colour.

38. Navicula pennata, A. S. Northern California, not rare.

[M-]

I iiave already mentioned the occurrence of this species in

the Glacial Ocean (Wankarema, North Siberia) *.

39. Navicula pratexta, Ehr. [C, M.]

1 have seen only a fragment of a valve in a sli.le containing

diatoms from San Pedro Bay.

40. Navicula punctulata, ^V. Sni. Rather common in a

laguua near San Pedro. [C, M.]

-11. Navicula (Libellus) reticulata, Mer. San Pedro, Santa
Catalina Island, very common. [M-]

A detailed description of this species will be found in my
paper on the Diatoms of the Black Sea, where it is also very

common, as well as in the Mediterranean (Villefranche).

Its endochrome is very curious, the single plate forming a

complicated network covering the surface of bjth connecting

membranes with transverse bands crossing the interior ot

the cellule.

42. Pinnularia cruciformis, Donk. Northern California, rare.

4i». BrebissoniaBoeckii (Kiitz.), Grun. San Pedro, rare. [M.]

Length 0U07 mm., breadth of the valve 0'()21 mm., striie

8 in 0"0l mm. in the middle (not 10, as stated by Cleve).

44. Frustulia interposita, Lewis. Oakland, Calif., brackish.

Aj. Anomceoneis sculpta, var. major, < '1. Santa Rosa,

brackish. [C]

Ad. Scoliotropis latestriata, CI. [C]

47. Gomphouema kamtschaticum, var. californica, Grun.
.Monterey, not very rare ; San Francisco. [C, M.]

According to Cleve, length 0"03 mm., stria? 15 in ()*0l mm.,
valve linear.

• See my paper '* On PolyneMan Diatoms,'' chapter iv.
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48. Trachyneis aspera, Elir. San Pedro, common ; Monterey,

rather common, [M.]

49. Trachyneis aspera, var. intermedia, Grun. San Pedro,

not rare. [jM]

Valve lanceolate, axial area rather broad on one side of the

raphe, absent on the otlier.

50. Plenrosigma sestuarii, Br^b. San Pedro, rare. [C, M.J

51. Plenrosigma cnspidatnm, CI. San Pedro, not rare. [M.]

Endochrome composed of four narrow bands, having the

same disposition as in P. Nonnanii.

52. Plenrosigma elongatum, W. Sm. Laguna near San
Pedro, marine and brackish, common. [M.]

Endochrome composed of four elongate and straight

bands.

53. Plenrosigma formosnm. W. Sm. Northern California,

rather common. [M.]

Endocluome composed of four very elongate and tortuous

bands.

54. Plenrosigma formosnm, var. longissima, Grun. San Pedro,

not rare. [M.]

Length of the valve 0-463 0-o38

Breadth 0-042 0-055

Oblique strije 10-11 11-12-5

Valves broader than in the type species ; differs from

var. laleari'ca, which has the same broad valves, by the

strife, which in the latter are 8-9 in 0*01 mm.

55. Plenrosigma latum, CI. Santa Monica, on Macrocystis,

rather common. [M.]

Endochrome composed of four bands forming several undu-

lations of exactly the same kind as in P. Normanii and

P. cuspidatum.

56. Plenrosigma nnbecnla, W. Sm. Santa Monica, amongst
Macrocystis ;

Monterey, common. [C, M.]

Endochrome composed of four elongate and very tortuous

bands.

57. Plenrosigma rhombenm, Grun. [C]

58. Gyi'osigma attenuatnm, Kiitz. San Pedro, rare. [M.]

59. Gyrosigma balticnm, var. californica, Grun. Laguna
near San Pedro, not rare. [C, JM.]

Endochrome composed of two perforated chromatophore-

plates
;
perforations narrow, oblique.
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60. Gyrosigma fasciola (Elir.), CI. San Pedro, common. [M.]

fil. Gyrosigma Febigerii (Gruii.), CI. Laguna near San Pedro

in iitaily nnuiiu' water, rather common. [C, j\1.]

62. Gyrosigma prolongatum, W. Sm. San Pedro, very

common. [M.J

1 do not see any difference between G. prolonjatani ani

var. closteroides, Grun., the prolongations of the valve baing

turned on opposite sides or on the same side, according to

the jiosition of the frnstule.

63. Gyrosigma Spencerii, var. exilis, Grun. Laguna near

San IVdro, very common. [M.]

64. Gyrosigma tenuissim urn, W. Sm. [C]

6."). Gyrosigma Wansbeckii (Donk.), CI. Laguna near San
Pedro, rare. [M.]

Looks like G. haliicum, but the striai are much finer.

In all the species of Gijrobigma above mentioned which
1 have observed myself, as well as in many others from

the Mediterranean and the Black Sea, 1 have invariably

found the endochrome to be com[)Osed of two plates, while in

all species of Pleurosigma (with the only exception of P. rigi-

clum, where it is granular) the endochrome consists of four

narrow, usually tortuous bands. This proves that Oyrosigim
and Fleurosigtna must be regarded as two natural and
distinct groups, which should not be united in one genus, as

has been done by certain diatomists.

66. Mastogloia ^Orthoneis) Wrightii, O'Meara* (nee Clave).

(PI. IV. tigs. 22, 2;J.) Northern California, not rare. [M.]

Valve elliptic, with apices broadly rounded.

Lenfjth: (H)lo (H)18 aOj^ 0020 0021 0-028

Breadth: OOll 00r2") (F014 0014 0^014 0020'

Median line straight, enclosed between two parallel rows

of puncta not differing from the rest ; axial area linear,

distinct. Puncta of the valve forming transverse and decus-

sating rows, the tormer radiate, about 8-9 in 0"01 mm.f; two

of the median decussating ro.vs more distant, forming a

double lyie-like ligurc with both halves uniting at the centre

with the axial area; marginal rim narrow, with quadrangular

loculi, 8-9 in 0-01 mm.

* ' Diatomeentafeln /usaiunun^i-estt'llt fur eiiiige Freunde,' pi. l.v.vvii.

tig. 0.

t The cngmver did not succet-d in representnig' the great regularity in

the di-sposition of th(! puncta, the transverse rows which the latter form
being tlierefore in\ i.sible iu ti;jrures 22 aud 2-'J of the Plate.
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The double lyre-like figure has been reproduced by O'Meara
in an exaggerated way ;

it is not nearly so distinct as in his

figure, and is not limited by lines, but by two decussating

rows a little more distant than the others.

As to the diatom which has been described by Cleve *

under this name, it belongs in all probability to another

species, as he does not mention the lyre-like figure; but, on

the other hand, he mentions the existence of a double row of

puncta between which the median line is enclosed, which
means, I suppose^ that these puncta are distinct from the rest,

as they are, for instance, in M. (O.) barhadensis^ Grev.t,

and which is not the case in M. {0.) Wrightii, these puncta

not diflFering from the others. This would explain the

remark which Cleve makes at the end of his description,

^^ hen he says, " None of the figures (that of O'Meara in-

clusive) corresponds exactly with this species, so that the

identification is doubtful." It is evident that this author has

had in view some other species than the original M. (0.)
Wrightii of O'Meara, or some variety of the latter.

67. Mastogloia pumila, Grun. San Pedro, not very rare. [M.]

68. Amphora acuta, var. arcuata, A. S. San Pedro, rare. [M.]

Lengtii 0*086, breadth of the frustule 0'068 mm. ; zone

with 4 longitudinal divisions in 0*01 mm.

69. Amphora acutiuscula, Kiitz. Laguna near San Pedro,

common. [M.]

70. Amphora angusta (Greg.), CI. San Pedro, rather rare.

[M.]

71. Amphora angusta, var. ventricosa, Greg. [C]

72. Amphora coffaeiformis, Ag. San Pedro, common. [M.]

73. Amphora costata, W. Sm. San Pedro, not common. [M.]

74. Amphora hyalina, Kiitz. San Pedro, rare. [M.]

75. Amphora lineolata, Ehr. San Pedro, common. [C, M.]

76. Amphora marina, W. Sm. Monterey, rare. [M.

77. Amphora ostrearia, Breb. San Pedro, common. [M-]

78. Amphora proteus, Greg. Northern California, rare. [M.]

79. Amphiprora alata, Kiitz. Santa Monica, brackish, very

coniuion. [C, ^1.]

Endrochrome composed of two plates disposed transversely,

leaving in the centre a circular hyaline space.

80. Amphiprora paludosa, W. Sm. San Pedro. [M.]

• Cleve, ' Synopsis of the Naviculoid Diatoms,' part ii, p, liS.

t ' Diatomeentafeln zusannn. f. ein. Fr.' pi. Iv. fig. 10.
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81. Amphiprora paludosa, var. hyaliua, Kul. San Pedro, not

rare, l-^'-j

Endoclirome composed of one plate with margins indented.

Length 0n,')3 mm.

82. Tropidoneis elegans (\V. Sm.), CI. San Pedro, not very

common. [M-]

Endoc-hrome composed ot" two pUites.

83. Tropidoneis vitrea (W. Sm.), CI. [C]

84. Campyloneis Grevilleij(W. Sm.), Grun., var. typica. San
Pedro, rare ;

Monterey, rare. [M.]

85. Campyloneis Grevillei, var. regalis, G rev. Calif, guano;
San Petlro, rare. [C, M.]

86. Cocconeis costata, Greg. Northern California, common.
[M.]

87. Cocconeis costata. \ar. hexagona, Grun. San Pedro

;

Monterey, rare, marine. [M.j

Length 0-016-U-020.5 mm., breadth O'OOS-O-OUo mm.;
axial area narrow, lanceolate.

88. Cocconeis costata, var. pacifica, Grun. Southern Cali-

fornia [llaliulas washings), very common ; Monterey,
very common. [M.]

89. Cocconeis dirupta, var. typica, CI. [C]

yO. Cocconeis heteroidea, var. sigmoidea, Grun. Santa Monica,
on Macrocystisj not very rare. [M.]

91. Cocconeis pellucida, Ilantzsch. Northern California, rare.

[M.]

\}'2,. Cocconeis placentula, Ehr. [C, M.]

93. Cocconeis placentnla, var. lineata, Ehr. [M.J

94. Cocconeis pseudomarginata, Greg. San Pedro ; Mon-
terey, not cunnnun, [M.J

95. Cocconeis scutellum, Ehr. Kare. [C, M.j

96. Cocconeis scutellum, var. adjuncta, A. S.* Northern
Caliiuniia, rather rare. [M.J

97. Cocconeis scutellum, var. califcrnica, (irun. [C.J

98. Cocconeis scutellum, var. ornata, Grun. Northern Cali-
fornia ; Monterey, rare. [M.J

Lt'Ugth : 0042 0047 OOo.'i

lireadth : 00l'8 00.J1 0035'

Four rows of puncta in 0*01 mm.
;

puncta very lar^e
quadrangular.

* II. IVniyallo, * Diatomt'es marines de France,' plate iv. tig. '2.
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99. Achnanthidium delicatula, Kiitz. [C]

100. Achnanthidium glabrata, Giuii. San Pedro, not rare.

[C.,M.]

According to Grunow (Arct. Diat. p. 22) very common in

the Pacific, especially on the coast of North and South
America. Striai 12-13 in 001 mm. Valve narrow, linear

;

looks like a small A. brevipes, var. angustata, of which it

might be a variety. Length 0*046 mm.

101. Achnanthes longipes, C. Ag. San Pedro, rather rare.

[M.]

102. Rhoicosphenia ciu'vata, Kiitz, San Pedro, rare. [M.]

103. Epithemia gibba, Kiitz. Northern California, not very

rare. [M.]

[To be continued.]

MISCELLANEOUS.

IVie Locality of the Tyiie of Prionastraea Vaughani, Gregory.

To the Editors of the ' Annals and Mayazine of Natural History
*

Gextlemex,—In the 'Annals and Magazine of Natural History' for

December 1899, pp. -^o^, 459, figs. 2 a & 2 6, Prof. J. W, Gregory has

described and named an Eocene coral from Alabama as Prionastrcea

Vauyhani, doing me the honour to use my name in the specific desig-

nation. Prof. Gregory makes the following remark under the side-

heading "•Affinities":
—" Mr. Yaughan informs me that the precise

locality is, no doubt, Huntsville, Ala." I pointed out to Prof. Gregory,

when 1 was in the British Museum (Natural History), that this coral

was undescribed and unnamed, and requested him to please name
and describe it, but he is mistaken in saying that I told him it came

from Huntsville, Alabama. Huntsville, Alabama, is in the extreme

northern portion of the State, in Madison County, and is only

18 miles south of the Tennessee line. Geologically, it is situated on

rocks near the base of the Subcarboniferous, the Tuscumbia limestone

(see Eugene A. Smith's Geological ^fap of Alabama, Ala. Geol, Surv.

1894). T am not sure whence the type of Prioaastrcm Vauyhani

comes, but I am under the impression that it is from Gregg's

Landing, on the Alabama River, in Monroe County. Mr. T. H.

Aldrich, of Birmingham, Ala., sent the specimen to the British

Museum (Natural History), but, unfortunately, seems to have no

other.
Very respectfully yours,

U.S. Geological Smvev. T. Watlanb VAUGHAJf.

Jan. 21, 1901.
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XL.— On the Mutual Relations of the Arctic and the Antarctic
Faunas*. A Lecture hy Professor Dr. Georg Pfeffkr,
"Gustos of the Museum in Hamburg.

In resj)onse to repeated invitations, I have undertaken to

deliver this lecture on the relations of the faunas of the hio-her

northern and southern latitudes ; and in doing so it is my
intention to submit to you not detailed observations but
general reflections. 1 shall therefore bring the subject before

you in a setting of general historical geography, but at the
same time I shall touch upon all the theories which iiave

been published, without, however, mentioning by name the
various authors or giving the text of their conclusions. I

l)ave to ask you to take my lecture for what it is intended

—

an orienting introduction for tho.^^e who have a practical or

general interest in a study which is at present attracting so

much attention— the investigation of the highest latitudes

of our earth.

Descriptive.

According to temperature, the surface of the ocean may be
divided into three natural regions : first, the tropical region,

with a high tem|)erature whicii varies but little throughout

* Translated by Margaret II. Thouison from " Uubor die gegenseitigen
Beziehungeu dor arkti.scheu uiid autarktLscbuu Fuuua," \'erh. deutsch
zool. Ges. ix. (1899) pp. 2(!G-2«7.

Ann. ct- Muff. N. Hist. Ser. 7. Vol. vii. 21



;-i02 Prof. Dr. G. Pfeffer on the Mutual Relations

the year ; second, the polar region, with low temperature

and slight variations; thirdly, the temperate region, with

niodevaie temperature and great yearly variations. To these

natural thermal zones there correspond similar faunistic

regions; but this statement requires certain qualifications,

chiefly in regard to what we are here especially con-

sidering— the animal life of the ocean-floor, the Benthos of

Haeckel.

The arctic fauna shows zonal development, or, as it has

been called, circunipolarity, very perfectly; while in the ant-

arctic fauna, with the weak development and the wide
separation of the coast-area characteristic of that region,

circumpolarity is much less observable.

The tropical fauna is relatively uniform in its repre-

sentation tlnoughout the whole tropical zone, yet, conditioned

by tlie formation of continents on the one hand, and by the

unique horizontal and vertical motion of the water on the

western tropical coasts on the other, faunas of a peculiar

kind are differentiated on the west coasts of Africa and
America.

In the fauna of the temperate zones circumpolarity dimin-

ishes considerably, giving place to the development of local

faunas. This corresponds to the enormous formation of

continents in the north, and tlie wide separation of coast-

regions in the south ; and the local occurrence of extraordinary

yearly variations of temperature has a similar influence. The
parts of the temperate zone which border on the tropics show
likeness in many respects to the tropical zones, and those

bordering on the polar zones similarly approach these, and

we speak therefore of two subtropical faunas, and of a boreal

and a notal fauna.

Besides the horizontal decrease in warmth there is a corre-

sponding vertical decrease, inasmuch as—speaking quite

generally—the temperature of the ocean, from the surface to

the floor, gradually falls, so that all gradations from tropical

warm to polar cold water are to be found.

Two regions may be distinguished in the water of the

open sea : first, a superficial region, through which light

penetrates, and in which both variations of temperature and

the movements of the water are felt ; and, secondly, a deeper

region, reaching to the ocean-floor, constant in temperature

and without either light or water-movements. For pelagic

animals this division at once suggests a corresponding

faunistic division ; but, with regard to the dwellers on the

ocean -floor, other considerations have to be taken into

account ; aiid accordingly tiie ocean, and the fauna which it
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contains, may be Jivideil vertically into the three following
regions :

—

First: the surface-water,—the warmest of all the vertical

zones, with variations in warmth, with movement of the

water, with the inHuence of li^lit, and therefore with plant-

growth, with a terrigenous floor consisting of rock, gravel,

and sand. This region reaches, according to the locality,

from the surface to a depth of from 50-150 fathoms. The
expressions "surface-water" and "surface-fauna" are here
used as practically equivalent to " littoral z me "and "littoral

fauna."

Second : the subsurface-water,—cool, without variations in

warmth, without light, without plant-growth; its Hoor lies

on the slope of the continents and is covered with terrigenous

mud. According to locality, this region reaches to a depth
of 600-1000 fathoms; its fauna consists only of the mud-
eaters, and is therefore economically dependent on supplies

from other regions, particularly on the assimilating flora and
fauna of the adjoining surface-water. The fauna of this region

resembles the fauna of the surface-water of higher latitudes.

Third : the deep water, the deep sea,—resembling the sub-
surface zone in its lack of variations of warmth, of ligtit, of

plant-growth, and water-movement ; its tloor is the bottom
of the ocean, and is covered with fine slimy ooze or clay of

pelagic origin ; its fauna is economically independent of that

of the coasts, because of the great distance between them,
but, on the other hand, it is depi^ndent on the pelagic

animals, whose dead bodies form its food-supply. Apart
from archaic or highly specialized forms, the fauna of this

region has an arctic character ; that is, it resembles the
surface-fauna of the highest latitudes.

Disregarding for the present the nature of the ocean-floor,

and considering the water with reference to its temperature

alone, we have, first, a tropical warm water occurring only

as the surface-water of the tro[)ical zone ; second, a cool

subsurface-water, which, in the higher temperate Dues,
gradually passes over into the surface-water of a similar

temperature; third, a cold, deep water, which covers the

whole ocean-floor, and within the polar zones passes over
into equally cold surface-water. Tlius the cold water has a
universal spatial distribution over the whole earth, the cool

water an almost universal distribution over the torrid and
temperate zones, while the warm water occurs solely as the

surface-water of the tropics.

Corresponding to this there is, first, a warm-water fauna,

which is developed only in the surface-water of the tropics;

21*
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second, a cool- water fauna, wliicli extends over the -whole

subsurface-water of the tropics and temperate zone, as well

as over the surface-water of the latter ; third, a cold-water

fauna, spreading over the whole tloor of the ocean, and

embracing also the surface- and subsurface-water of the polar

regions.

The subsurface fauna is certainly not identical with the

surface fauna of higher latitudes, nor the deep-water fauna

with that of the polar regions; but there is, in the first place,

a marked " habit resemblance " between them ; and, in the

second place, there is really a gradual transition, in the higher

and highest latitudes, between the vertically distributed and
the horizontally distributed faunas; and, thirdly, a number of

northern and southern species do succeed in spreading far

in the direction of the equator through the subsurface-water,

just as many species of polar animals are found on the ocean-

floor at a great distance from their surface-region. The
historical aspect of this point will be dealt with farther on.

Herewith we conclude the first and descriptive portion of

our study.

Problem of Historical Development.

The fundamental idea of present-day science, that what-
ever exists is intelligible only in the light of its histjry, its

evolution, leads us at once to the second part of our subject

—the problem, namely, of the historical development of the

present conditions o£ our ocean-fauna.

The fauna of the present day may be described as the

impoverished fauna of the Tertiary period. Though a few
genera of the present day reach considerably farther back,

yet faunistic pictures from before the Tertiary period wear
so unfamiliar an aspect that, for the study before us, which
is intended only to interpret present conditions, it seems
unwise to follow the roots of our fauna farther back than
the Early Tertiary or the Later Cretaceous period.

Tropical Conditions in North Temperate Latitudes.

In the Early Tertiary period there was in our regions a
fauna of tropical character reaching at least to the latitude of

Copenhagen, and we must thereture assume that, at that
period, these latitudes enjoyed a climate of tropical warmth.
The legitimacy of this inference has been doubted by some

palaeontologists : firstly, because it might be assumed that
genera, which now occur only in the tropics, had at that time

I
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different requiromeiits in rc^^aid to warmth, ami wfie tln-ic-

fore nble to live also in teinpeiato latitudes; sccuiuJIy,

because, if our latitudes enjoyed a elinmte of tropical warnitli

in Tertiary times, the torrid zone nui.st have had a hv|)('r-

tropieal climate, which would have annihilated all lite

within it.

These objections cannot here be considered in detail, but

the n)ost important refutations of them may be brou^Hit

forward.

(I) Modern biology has long since admitted that the chief

factor determining the distribution of plants and of cold-

blooded animals, and especially marine animals, is to be

sought for in the conditions of temperature. Other conditions

of life are, of course, of great influence, but they only ac-

centuate the state of affairs primarily brought about by the

temperature. Thus equality of temperature is, casleris

puribusj a distribution-bridge, inequality a distribution

-

barrier. The fauna of our tropical surface-water cannot
sj)read from the tropics into temperate latitudes, and it is

contrary to our most firmly established beliefs to assume
that a fauna with a habit similar to that of the tropical fauna

of to-day, and with, in the main, the same genera, can have
lived in a temperate climate in Early Tertiary times. This
may be es))ecially illustrated by reference to the reef-corals,

which form such a characteristic feature of the troj)ical fauna

of to-day, precisely because of their invariable sensitiveness

to less than tropical heat.

Great jjrobability is lent to this view by the more and
n)ore pronounced se[jarating-out of the Early Tertiary fauna

into zonally disposed faunas, which took place during the

Tertiary period. This point will be more fully discussed

later on.

This view of the climate of the Tertiary period has been

strongly corroborated by the researches of Murray and Irvine,

according to which an abundant secretion of lime is only

possible in a warm climate. That lime in solution is precipi-

tated only to a slight extent in cold water, but in great

abundance in warm water, is in itself only a chemical fact

;

but the circumstance that the animals of the higher latitudes

secrete little lime, while tropical animals secrete it in abun-
dance, at once gives the chemical fact a physiological signi-

ficance. And, according to it, the formation of coral-reefs is

possible only in water of tro[)ical warmth.

We believe, therefore, that no cliango in the amount of

warmth required by marine animals has taken [)lacc. The
lovers of warm water, which were unable to endure tho
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cooling of the climate, died, or migrated towards the equator
;

while those that preferred cooler water, and had till then

inhabited the subsurface-water, or, at all events, had not

found tlieir optimum of temperature in the sui face-water,

were now able to distribute themselves unrestrictedly over

the whole surface and subsurface-water of their former

habitat. There is no ground for the theory that the simi-

larity of the faunas of higher latitudes depends on adapta-

tion ; the genera remained unchanged before and after the

separation of the faunas, as is proved by the comparison of

the successive faunas of Tertiary and recent times.

(2) We have now to consider the question whether science

requires us to believe that, in the times when a climate of

tropical heat prevailed in our latitudes, the equatorial regions

must have possessed a hypertropical climate, which would
make life impossible.

In the first place, we have no ground for assuming that

the present-day temperature is the higiiest degree of warmth
that tiopical animals are capable of enduring, or even that it

affords their optimum of warmth. On the contrary, we have
observations enough to show that tropical animals can very

well endure a temperature considerably higher than that of the

tropical surface-water. We know, too, that along the conti-

nental west coasts the cold currents extend into the tropical

zones, and that, within these, cold deep water wells up, and
the warmth of the surface-water is thereby materially

lessened. As the causes of these horizontal and vertical

water-movements are not local but telluric, they have held

good for all ages. We can therefore imagine that, at a

time when the surface-water on the east coasts was actually

uninhabitable by living beings on account of its great heat,

there may have been, in the regions of the continental west

coasts, a climate which animals with the same warmth-
requirements as our present-day tropical animals could quite

well endure.

It has also been shown that it is in no way proved, as

many have assumed on a priori grounds, that the same
difference of temperature must have existed between the

temperate latitudes and the equinoctial zones in the Early
Tertiary or the Later Cretaceous period as obtains at the

present day. This question has been discussed by me from
the climatological point of view and by Dubois from the cosmo-

logical. These discussions do not, however, lie within the

scope of our present problem.
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Other Vikws.

'I'liis i;* |)crlia|)s the fittest place to discuss some of the

other views which liave a hearing on the question before us.

A few investigators have admitted tliat it is necessary to

assume a climate of tropical warmth in our latitudes to

explain the Early Tertiary fauna ; some of these, however,

regard it as a local phenomenon, while others call in the aid

of cosmic changes on a large scale.

There is on the whole earth no other spot where all the

factors which make for the amelioration of the climate and
the wanning of the surface-water are combined in anything

like the same degree as on the W'^estern and North-western

coasts of Europe; it seems impossible to find conditions

better fitted to bring about this result than tliose now pre-

vailing; so that in general this objection is hardly entitled to

serious consideration.

Other investigators incline to the view that the earth's

axis has so altered its position either within the earth itself

or in relation to the earth's orbit that tho climatic zones of

earlier geological times were quite differently arranged, and

ma)' have shifted periodically over the earth's surface. But
astronomers refuse to admit the possibility of variation on

such a scale, and geology and paleontology offer no evidence

of it. Moreover, from the paljeontological records of the

Tertiary period it can be proved that there is no groun 1 for

such an assumption, at least in regard to tliat period, with

wiiich we are alone concerned.

We are now in a position to see that there is no argument

of any weight against regarding the Early Tertiary fauna as

one of tropical habit. VVe have further seen that a climato-

logical consideration of the problem excludes the theory that

the fauna was a local one. (ieological-paheontulogical inquiry

yields the same result, inasmuch as the Early Tertiary tauuas

of tropical habit have been demonstrated from the most

different parts of the earth, even from the southern hemi-

sphere. We have accordingly to assume that in those times

a climate of tropical warmth, with a fauna of tropical cha-

racter, extended over the greater portion of the temperato

zones.

Origin of Zonally-disposed Faunas.

Now that we have seen that the climatological considera-

tion of the Early Tertiary by reference to its launistic

materials is a scientifically justified standpoint, we have every

ground tor maintaining this standpoint with regard to the
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faunistic variations of the Later Tertiary also. And if

paleontology tcaclics us that towards the close of the Early
Tertiary in our latitudes the components of the Early Tertiary

fauna of tropical liabit disappear, that in the Middle Tertiary

in our latitudes a fauna is found which resembles the present

Mediterranean fauna in habit, and that, finally, in the more
recent Tertiary the character of the fauna approaches more
and more closely to that of our present-day fauna, then we
may, indeed we must, assume that corresponding climatic

changes underlie these faunistic variations.

A gradual shrinking-back of the tropical climate from its

former wider domain must have brought about a zonally-

disposed separation of the Early Tertiary fauna, inasmuch as

only those members of the old fauna as were able to endure
the lowering of the temperature could remain behind. The
zonal disposition of the marine benthos-fauna of the present

day is quite distinctly marked over the whole earth, although
the definiteness of this is influenced by the development of

local faunas. Then Ave have every reason to argue retro-

spectively and to assume that all the zonally disposed faunas
of the earth have had the same cause, and that they have all

originated through a zonal separating-out of the Early
Tertiary fauna.

This theory becomes a certainty when we consider circum-

boreality. There is a large number of species which occur

both in the North Atlantic and the North Pacific Oceans,

without, however, extending into the arctic or torrid zones;

indeed, there are similar boreal-European, East American,
West American, and North Japanese species on the one hand,

and, on the other, similar South-European and Japanese
species. Now it cannot be seriously maintained that in recent

Tertiary or still later times there may have existed in the

boreal or warmer temperate zone a connexion between the

Atlantic and Pacific through America or Asia ; but the theory

that similar relics of the Early Tertiary fauna must have
remained at places of similar climate at once explains every

peculiarity in the paleeontological data, and it is quite in-

diflerent whether at the time of the separation of the faunas the

different boreal regions of the Atlantic and Pacific side were

wholly and impassably separated from each other or not. If

•we have thoroughly grasped the historical conception of the

evolution of faunas, particular cases of notal circum polarity,

such as we find developed at the southern extremities of the

continents, at once become intelligible.

Finally, we have to go a step lurther, and assume, on the

authority of palseontological observations, that in the later
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Cretaceous period the old fauna with the liabits of our present-

day tropical fauna extended further northward-s than in Early
Tertiary times. Our studie.^* have already shown us that

we cannot regard such a condition as a purely local one, and
so we arrive at the theory that in the middle of the Cretaceous

period a climate of tropical warmth must have prevailed over

the whole region of the present temperate zones.

Surface- and Subsurface-Fauna in Tertiary Times.

Up to this point we have characterized the Early Tertiary

fauna quite generally as one of tropical habit; this brief

designation now requires further analysis. If we make a

table of the genera of molluscs (the molluscs form, abovo all

other classes, the material skeleton for all palaeontological

and zoo-geographical studies of marine fauna) from the Early
Tertiary in our latitudes, and note their distribution in the

present surface-water, we find among them genera which now
occur only in the surface-water of the tropics ; but beside

these are components of subtropical habit, of the habit of our
North Sea forms, and, finally, also boreal and even arctic

genera which never occur in the surface-water of warmer
regions. But the Early Tertiary fauna cannot be compared
with the surface-water fauna of the tropics; it corresponds

rather to the surface-water fauna plus the subsurface-water
fauna. If, nevertheless, we still characterize it as a fauna of

tropical habit, we are justified by the consideration that in

the tropics, and nowhere else on earth, warm-water, cool-

water, and cold-water animals may occur quite close together,

may, indeed, be disposed vertically under one another.

It is a question whether the strict seijaratiou between the

surface- and the subsurface-fauna obtaining in the tropical

fauna of the present day already existed in the fauna of the

Early Tertiary; there seems much to be said on both sides.

We may, however, leave this question open until exact
statistics regarding it are compiled, and this for two reasons.

First, supposing that the subsurface-fauna of the Early
Tertiary extended into the region of the surface-water and
mixed with its fauna, the change of climate during the

Tertiary period would have brought about exactly the same
consequences so far as the present-day fauna is conccrneJ, as

if the separation of the faunas into surface- and .subsurface-

faunas had taken place before the change of climate. So far

as our present study is concerned, it is quite indifferent

whether the subsurface-water fauna was actually or only
potentially in existence in tlie Early Tertiary period ; in
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either case the forms most capable of resisting cold, and

therefore best suited to a cooler environment, would remain in

their old l.abitat.

Secondly, although the separation of the surface- and
subsurface-water faunas in the warmer regions of the earth

appears to be fairly distinct, the Mediterranean forms an

exception. Quite half the molluscs of the western shores of

Norway and fully a quarter of those of the coasts of arctic

Norway occur in the Mediterranean ; but it is quite out of the

question that in the Mediterranean they live only in the deeper

layers of constant temperature. It is of course possible that

faunistic displacements occur according to the season, so that

Mediterranean animals of northern and arctic character live in

the surface-water only in winter ; on comparatively steep

shores the distance, for many at least, would not be too long.

Unfortunately I know of no data on this last point so far

as it affects the benthos animals. Nevertheless the state of

affairs in the Mediterranean confirms our conclusion that the

separation between surface- and subsurface-/aM/2a, whether it

be actual or only potential, is not of supreme importance.

ClRCUMTEOPICITY OF THE EARLIER TERTIARY FaUNA.

And now that nothing more stands in the way of the

recognition of our Early Tertiary fauna as one of tropical

habit, we come to the question of the development of its

circumtropicity. The surface-water fauna of our tropics is

circum tropical, and this holds true of by far the greater

number of genera and even of many of the species. The
similarity of many species from the Indo-Pacific and West-
Indian seas, and, on the other hand, from the eastern and
western shores of Central America, proves to us that the

modern separating conditions have not sufficed to efface

circumtropicity, and that, if these separations were suddenly

to disappear, the circumtropicity would be expressed through-

out the whole region to a much more perfect degree.

Thus the surface-water fauna of our present tropics is the

remains of the Early Tertiary fauna shrunk back into the

equatorial zone ; it lives in appi'oxiraately the same thermal

conditions as the ancestral fauna enjoyed in our latitudes.

On what possible grounds, then, can it be asserted that

circumtropicity was less developed in the Early Tertiary

fauna than in the present surface-water fauna of the tropics ?

No one doubts that the subsurface-fauna of the Early
Tertiary, whether it was actually or only potentially deve-

loped, may have been distributed over the whole area of
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suflSciently cool water, since this quite agrees with the now
prevailing conditions of the subsurface- water fauna.

We must accordingly expect to find in the oldest and
earlier middle Tertiary a large number of species identically

occurring in the northern and southern lieinisphere— for in-

stance, in our own region and in South Australia. If we
simply compare the lists that have been drawn up, this

certaiidy does not seem to be quite the case ; but if we take

account also of the remarks made by the authors, we find

that there is a large number of species closely allied to and
diflacult to distinguish from those of the Antipodes of a similar

age. When, further, we recall that the palaeontologists of

different countries have very often named their species with

little or no reference to the work of their colleagues, we
have to admit that the circumtropicity of the earlier Tertiary

faunas was so strongly marked that it extended not only

to the great majority of genera, but, in a great many cases

(whose number future studies will probably increase), even
to species. And thus it is certain that the Early Tertiary

fauna had an approximately similar uniform expression or

representation throughout the whole region of its distribution.

"Universal" Faunas.

The palaeontologists of the newer school are for the most
part strongly opposed to the theory of faunas of cosmopolitan
or universal character. Of course, if by a fauna of universally

or uniformly similar character any person means one which
exhibits in every locality throughout its region a similar

Combination of genera and species, he is asking more from
Nature than it is reasonable to expect, and neither zoologist

nor pala3ontologist can agree with him. We have, however,
on the earth at the present day two universal or unifornily

differentiated surface-water faunas which we know thoroughly
—the arctic and the tropical—and through these we can best

learn to recognize the characters of a uniformly different iated

or " universal " fauna. In the arctic fauna circumpolarity

is exhibited by a large percentage of species, and we get the

impression that it has hitherto been prevented in a consider-

able percentage more by some hindrance or other, and that

if all distribution-barriers were swept away circumpolarity,

and therefore universality, would reach the highest |)ossible

degree of develojjment within the arctic zone, ^vtn in the
arctic fauna, notwithstanding its pronounced circumpolarity

local differentiations have developed, and also local varieties

and races; but it seems quite certain that, if the local causes
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were removed, these would be extinguished, and would merge
themselves into the general circumpolarity.

The case is the same with the tropical surface-water fauna ;

the faunas of the West Indies and of Panama were not

always separate, as thej are now, for in pre-Miocene times
the West Indian overlapped that of Panama and has left its

traces there to this day. Thus we see that the absolute

circumpolarity of the tropical surface-water fauna is present

but latent, and that it is exhibited as soon as a possibility of

wider distribution arises. And if we consider aright the
enormously wide distribution of the uniform tropical fauna
from the east coast of Africa to the Pacific Islands, we see

that, if the continent of Africa were to sink, or to be broken
up into a tropical archipelago, the tropical fauna would spread

itself over that region also. All that we learn from the

tropical fauna goes to show that the local gradations, even
those exhibited by West Africa and tropical West America,
would disappear if the distribution-barriers were removed.
And therein the " universality " of a fauna lies—not in the

development of an absolutely similar combination at every

spot in its region, but in the fact that the potentiality to this

exists, and becomes a reality as soon as the hindering causes

disappear. The development of local faunas in no way affects

the existence of a contemporaneous and coextensive " uni-

versal " fauna.

Besides these two surface-water faunas there is a universally

developed subsurface- water and deep-sea fauna, both of wliich

we know less thoroughly than those already treated of.

There is also a universally differentiated pelagic fauna of the

warmer seas. The works of Keller and Brandt on the Suez
Canal and the Baltic Canal show us the rapidity with which

the spreading of a fauna takes place in similar climatic con-

ditions after the removal of the barriers to distribution.

Furthermore, the forward and backward displacements of the

northern and arctic faunas during the Glacial periods are well

known.
There are certainly palseontologlsts who do not agree to

the limitation of the conception of a universal fauna which I

have here proposed ; but these must remember one thing—so

long as they look on fossils as stones they may have an

opinion with regard to their distribution founded only on their

observations, but as soon as they begin to see in the fossils

ihe living beings of an earlier epoch they must take the

standpoint of modern biology—that is to say, they must work

along with biologists and rely upon the well-established

results of biological observation.
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Further, tliu supporters ot' the tlieory of tlie peruiaucucy of

climatic tauuas must reuiouibor that it is phiiuly irreconcil-

able with the modern doctrine of evolution. If the individual

climatic faunas had developed each for itself from the very
beginning of the world, tho typos, wherever arising, could
never have spread over the whole earth

; each faunistic region
would have had its own phylogom.'tic history from the oldest

pre-Cambrian times till now. This, however, docs not accord
with any paltcontological picture whatever, nor with that

aflbrdcd by recent zoology and botany.

"We have hitherto based the theory of the universal cha-
racter of the Early Tertiary fauna on palajontological data,

and on the relations of that fauna to the present tropical surface-

water fauna. We now come to a third consideration.

BiPOLARITY.

Nearly all authors who have worked at the fauna of the
higher southern latitudes speak of the great "habit-resem-
blance " of this fauna to that of the higher northern latitudes.

This likeness is, however, impaired by the fact that the
South- American and Australian faunas send their southern
stiagglers into these regions; further, the extraordinarily
slight development of circumpolarity renders the presentment
of a complete picture of the fauna as a zonally disposed whole
extremely difficult ; and, lastly, we know nothino- of the
fauna of the real antarctic.

In the year 1890 I attempted a sketch of the surface-water
fauna of the higher soutiiern latitudes compared with that of
the higher northern latitudes, which, apart from the errors
and inaccuracies involved in statistics of that nature, presents
a fairly complete picture of the scientific data at that time for
it is based on the collected literature and on the works of
authoritative writers.

This work brings out two points which are of essential
importance in judging of the resemblances—first, the resem-
blances in the various divisions of the animal kingdom are
very unequally expressed, being in some cases quite sur-
prising and in others hardly noticeable; secondly, even the
absence of many families and geuera distributed over the
warmer seas contributes to increase the habit-resemblance of
the two faunas of the higher latitudes. For the theory we
are now occujjied with, that all the climatic faunas have arisen
from a separaling-out of the Early Tertiary or i)re-Tertiary
fauna— that is, through a kind of selection— a negative
resemblance is quite as important as a positive one, thou"-h it

is less evident.
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Tn 1896 Sir John Murray published a very minute investi-

gation into the distribution of all the species occurring in tlie

Kerguelen region, and his results agree entirely with mine.

On that occasion he also collected the remarks of various

^^Titers on this subject, and showed how strongly the likeness

between the forms of the higher southern and highernorthern

latitudes has impressed many.
On the publication of the ' Ergebnisse der Magelhaensischen

Sammelreise ' the editors expressed their sense of the import-

ance of this point by the request that every worker at a group
should take account of its arctic-antarctic relations. Schau-
dinn and Eomer expressed the same wish in the programme
for the publication of the results of their Spitzbergen expe-

dition.

The papers which appeared in the ' Ergebnisse der Magel-
haensischen Sammelreise ' and in the publication of the

results of Plate, Nordenskiold, and some others on the animals

of higher southern latitudes have not altered in its essential

features the picture which I sketched in 1890. The same
holds true of other hitherto unpublished investigations, which

have been communicated to me verbally, and, further, of ray

own work, which for some time has never been interrupted,

on the rich material of the Hamburg Museum, which every

year receives new and important contributions from the

southern point of South America. One thing can be affirmed

with decision—that the theory of the great similarity of the

faunas of higher northern and southern latitudes receives new
support from the working out of nearly all groups; and the

accord between the two taunas extends to hundreds of genera.

Of the genera which occur as members both of the arctic-

boreal and subantarctic-notal faunas, a number are found

within the equatorial regions either in the surface- or subsurface-

water, but a considerable number are absent from this region.

Of the numerous species occurring both in the higher northern

and southern latitudes, on the other hand, only a few are

distributed through the tropics. In my paper of 1890 I have

called those species and genera which are absent from the

equinoctial zone, and which, owing to the discontinuity of

their representation, especially demand explanation, " bi-

polar," and their mode of distribution " bipolarity."

Let us now return to a point which we reached earlier in

our study—namely, that palajontological records show a

great accord between the Early and Middle Tertiary of

Central Europe on the one hand, and of South Australia

and the great Australian islands on the other. This simi-

larity extends, among Mollusca probably, among Bryozoa
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certainly, in some cases even to species. If wo firul the

I'jaily Tertiary fauna, whose composition was " universal,"

developed as far as the latitude of Copenhap^en in our

liemisf)here, there can hardly be any objection to the assump-
tion that in the southern hemisphere it was developed to

similar latitudes, and in that case it must have embraced all

the localities which now make up the area of the so-called

subantarctic fauna. When, owin^ to the gradual cooling of

the climate in the course of the Tertiary period, the com-
ponents of the old fauna of tropical habit withdrew from the

higher latitudes, and those remaining in the old place formed

a zonally-disposed relict-fauna, according to their power
of resistance to low temperature, identical or similar forms of

course remained behind in the corresponding northern and
southern latitudes, and not similar genera only but similar

species. Both from our own and from the Australian Mid-
Tertiary we know a number of species which have persisted

to the present day. In the same way quite a considerable

number of species have remained unaltered on the east and
west coasts of Central America since the Miocene period

;

and there is nothing to prevent our assuming that, in the

higher northern and southern latitudes also, a number of

species may have remained unaltered from the Mid-Tertiary

till now, and this could take place as well in the north as in

the south, so that, at the present day, identical species occur

in the northern and southern latitudes.

If the components of the Early Tertiary faunas of tropical

habit withdrew from our latitudes towards the end of the

Early Tertiary, this process of selection or separating-out

must have taken place in higher latitudes proportionately

earlier, in the true polar zone certainly in the Cretaceous
period, if not before it. Now, no one assumes that animal
species (here I exclude the Protozoa) have remained un-
changed from the earliest Cretaceous period, or farther back,

until the present day. And if certain species actually occur

in higher southern latitudes which are also known from the

Arctic fauna, it is simplest to assume that these animals did

not remain behind in the j)olar zone in Mesozoic times, but

that they remained in the cooler temperate region in Tertiary

times, and thence extended their distribution towards the

pole.

It may here be mentioned that it is not necessary to

picture the corresponding stages of the separation of the

faunas as quite simultaneous in both hemispheres; the result

is the same though corresponding phases in north and south

may not have taken place at exactly the same geological time.
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Deep-Sea Fauna.

Eeasons of a tlieovetical kind, which I have elsewhere

analyzed, make it probable that the peopling of the deep .sea

with living creatures first took place from the polar zone

in Mesozoic times. Observation shows us that, even now,
animals from higher latitudes—by no means all, but very

many—descend to the deep sea. The peopling of the deep

sea from the polar zone has thus been an uninterrupted pro-

cess from the ]\Iesozoic age till now. Therefore we find in

the deep sea a mingling of either archaic or highly adapted

—

1. e. certainly very old—forms with those of the same habit

as our present polar animals. Of an EryonAW^o, Crustacean

or a Salenia I can say with certainty that it belongs to the

old immigrants, and with probability I can say the same of

those quite peculiarly adapted deep-sea fishes of the families

of the Ophidiidai, ^lacrurida}, Mur£enida3, and so on. But I

cannot afiirm it of a Leda or Neceruj for these genera date

from the Palaeozoic or Mesozoic age and are still living;

the species in question or their ancestors may belong to the

oldest or most recent migrants to the deep sea.

If I find a species in the deep sea in the northern hemi-

sphere which still lives in the surface-water of the arctic or

boreal zone and there only, I can say that the immigration is

of comparatively recent date ; but if the species is already

known from the Mid-Tertiary, I am forced to say—and with

the greatest probability—that the immigration dates from the

middle of the Tertiary period ; for there is no reason why a

species which descends to the deep sea to-day should not have

so descended at any period of its existence. The probability

that the deep-sea species of arctic origin did not migrate in

the present-day period is increased by the fact that now,

by suboceanic upheavals, the polar zone in the Pacific Ocean

is absolutely, and in the Atlantic almost entirely, shut off

from the deep sea of the temperate zone.

The age of the great majority of marine species dates

back to the Tertiary, perhaps even to the Mid-Tertiary

period. We may therefore assume, even in the case o£

species whose palseontological age we do not know, that

tiie process of their migration into the deep sea occurred in

Tertiary times, and that this process has certainly gone on

in the south uninterruptedly to the present day, while in the

north it has now become considerably restricted.

Kow, for J7«'c?-Tertiary times the similarity of species in our

latitudes and in South Australia is established by palseontolo-

gical research. If we find one of these species in the deep sea
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ue CflTUiot say ^vllctll('r it has nii<j;rntcd from tlic north or from
the soutli ; but as ovcry migration demands time, we can assume
with some proLability tliat those occurring in the temperate

zone of the northern licmisphcre have come from the nortIi,iind

those in the soutliern from the south. But if it were tlic case

that the time which a species requires to migrate over the

whole deep sea from one ])oh\r zone to the other were trifling

in comparison with the length of its sojourn in the deep sea,

one could no longer say that an example found near Scotland

came from the north, and one found near South Georgia came
from the south. But this is not at all how matters stand.

]\Iurray has compiled exact statistics of distribution for the

Kerguelen region ; I myself have extended these for the

whole earth, though they are still far from being complete.

But one thing seems fairly well established, that practically

all the unipolar surface and subsurface animals of the higher

north and south, which descended into the deep sea, have
penetrated to the borders of the tro))ics or into the tropical

zone, but not beyond it into the opposite hemisphere. An
example known to most zoologists is furnished by the genus

Serolis, of which many species are developed in the notal

surface-water, and a still greater number in the deep sea, yet

its range, apparently, does not extend beyond the equator.

It would seem, therefore, that the time which has elapsed

since the present surface-water species of the higher north

and south descended to the depths has not sufficed for a

migration beyond the equator to the opposite hemisphere;

the excej)tions to this rule disappear almost wholly, if not

wholly, on closer consideration, although for certain species

of Sponges, Worms, and Bryozoa we must assume an age

extending beyond the middle Tertiary period—and this is in

no way at variance with the facts.

Subsurface-Fauna.

We have now to deal in a few words with the subsurface, in

the same way as we have dealt with the deeper water. We
know that in Early Tertiary times a universally homogeneous

fauna extended over the tropics and the temperate zones.

Thus the similar species of north and south had a continuous

connexion through the tropical zone. This continuity through

the tro])ical zone was probably kept up in part through the

deep water. As within the tropical zone at the present day, the

fauna of northern habit is found exclusively in the subsurface-

water (we shall have to consider later the peculiar conditions

of Western America), nothing is more obvious than that there

Ann. ct- il%. N. Hist. Ser. 7. Vol. vii. 22
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exists even now a continuous connexion tlirougli the sub-

surface-water of tlie^ropics between the identical genera and

s]iccios of the higlier hititudes. Curiously enough, this is

corroborated by actual observations only in part as regards

genera, and not at all as regards species. And so it seems

certain, just as in the case of the deep sea, that the species

occurring alike in the surface-water of the higher northern

and southern latitudes have in general in the tropics an

interrupted discontinuous distribution, notwithstanding the

fact that it must have been continuous up to J//c^-Tertiaiy

times.

The remarkably poor development of the fauna of the

tropical subsurface-water, as revealed by deep-sea investi-

gations, gives us a hint as to the cause of this phenomenon.

The reason of this retrogression may lie in the extraordinary

development in the tropics of reef-facies, which, absorbing

almost all the supplies of the surface-water, may have over-

whelmed the other members of the old fauna, or crowded

them into the deeper water : the forms adapted to the region

of light perished, the mud-eaters went down to the deep sea.

Thus the subsurface-water fauna by no means corresponds to

the surface-fauna of higher latitudes, but only to the mud-
eating portion of it. The change in tlie internal economic

conditions of this community, the gradually enforced economic

dependence on an altered surface-water fauna, and the change
of the mud-bottom to one of coral-mud, must assuredly have
worked towards the impoverishment of the fauna; but a still

stronger influence must have been exerted by the probable

scantiness of nutrition in the coral-mud, which had already

passed through the food-canal of fishes as pieces of lime, and
of cchinoderms as coral-sand.

Kow the coral-reefs are not developed on the west coasts

of Africa and America, so that we might expect to find there

the continuity in distribution of at least some bipolar species,

which is rendered difficult, if not altogether suppressed, within

the coral-region. But the state of the subsurface- water fauna

of Atrica is practically unknown
;
though Von Maltzan men-

tions the stunted growth of the Senegambian forms of Plearo-

tovia as compared with the same species from the Mediter-

ranean *. We have gained some knowledge of tropical West

* Professor Chun, in his admirable work on the German Deep-sea
Expedition (' Aus den Tiefeu des NN'eltmeers/ Jena, lUOO, p. 76), says

concerning the nature of the "West-i^frican coast:—" We were less satis-

fied with the results of the trawling operations, which we made to depths
of 4900 m. The bottom of the deep sea in these regions is covered with
a disagreeable, viscous, blackish ooze, apparently mixed with the mud
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America through tlic researches of the 'Albatross,' but tliere

still remains too much to be worked uj) to allow us to sutjgest

reasons why a subsurface-water connexion between the

similar forms of north and south has not been discovered

on the western shores of tropical America. Possibly such a

connexion may some day be established for one or other

group of animals. If, personally, I doul)t this, it is for two
reasons. In the Panama province there is certainly no coral-

reef formation, but there is a surface-water fauna of tropical

character, and in times not very long gone by there was really

coral-formation. The reasons for a more or less marked
suppression of the subsurft\ce-watcr fauna by the tropical

surface-fauna may hold good in this case also to a greater or

less degree.

Secondly, corresponding to the remarkably equable climate,

we find, on tlie west coast of America from the temperate

southern to the temperate northern zone, a fauna of nearly

homogeneous character, interrupted only in the narrow pro-

vince of Panama. In general character it may be described

as a cool-water fauna, but it has undergone quite remarkable

local differentiation. This fauna springs, apparently, from

the southern hemisphere ; and thus, probably in ancient days,

possibly before the time of the separation of the faunas,

this fauna of southern origin gradually conquered its present

region—that is to say, it crowded out more or less the members
of the universal fauna.

Thirdly, Agassiz expressly mentions the poverty of the

depths examined by him on the * Albatross.' He accounts

for this by the fact that the currents on the tropical shores

of West America waft in a comparatively limited quantity of

pelagic organisms, which would afford food for the inhabitants

of the deep sea. As the animal world of the deep sea is

wholly, and that on the slopes of the continents partly,

dependent economically on the pelagic fauna, we have here a

reason of great imj)ortance, and one which would apply in

the main to West Africa also. In the same way, it must
be taken into account that the extreme narrowness of the

continental slope affords anywhere the opportunity for an

interruption of faunal continuity.

I cannot omit to refer here to a fact which may be brought

carried out by the great Africun rivers." Probably the bottom of the
comiuentjil .slope shows these river-depoaits in a still hi^rlier deirree, so

that we uiay have a similar state of atlairs as, for instance, i>n the east coast

of temperate ^outh America, where the mouths of tlie liio Negro and
Kio La Plata form barriers between the South Bramlinn and the Pata-
gouiau littoral and contiiieutal faunas.

22*
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forward in connexion with the discontinuity of the cool-water

fauna in the subsurface-water of the tropics—namely, the

influx of subterranean rivers. As most subsurface animals

may dispense witli pelagic larval stages, submarine river-

mouths would possibly form barriers to distribution. And
in general I wish to call attention to the fact that all the

conditions which may have contributed to the impoverishment

of tlie tropical subsurface-fauna need not extend over the

whole area to bring about this result.

Pelagic Fauna.

Finally, I should like to touch, in a few words, on the

bipolarity of the pelagic animals, although this does not

really form part of our present theme. The theory has been

promulgated, on the strength of isolated results, that the

bipolar plankton species only seem to be bipolar, but really

have a continuous distribution either through the deeper

water (Chun) or in the surface-water (Lohmann) of the

tropics. No objection can be offered to either assumption in

itself; the Early Tertiary condition would have persisted till

the present day, just as has occurred exceptionally among
benthos forms. Moreover, all the objections which have

been cited above against a general meeting of northern and

southern forms in the subsurface-water of the tropics refer to

conditions which affect the benthos animals alone. But it is

certain that a connexion through the deeper water is scarcely

possible for the plankton plants and the animals directly

dependent on these. Therefore this theory yields no general

principle of explanation applicable to the whole of the con-

ditions. But we know enough to be justified in assuming

that there was in Early Tertiary times a pelagic fauna of

almost universal distribution and composition, and that,

therefore, the presence of similar genera and species of

plankton animals and plants in the higher latitudes of the

earth must date back to the Tertiary period. The pelagic

fauna of higher latitudes may therefore be looked upon as a

relic of the Early Tertiary fauna, and the connexions now
existing through the tropics oflfer no explanation of the exist-

ing plankton conditions of higher latitudes, but are to be

regarded either as likewise relics of the Early Tertiary fauna

or as local and relatively transitory pushings forward of the

fauna of higher latitudes.

Objections to the Theory of Bipolaeity.

The position we have reached is thus as follows :—There

i
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is ill the tropical zone a considerable discontinuity in the

distribution-region of several liundre Is of genera of surface-

water animals occurring in the higher northern and southern
latitudes, and also in the distribution of very many—in any
case far more than a hundred—species of higher latitudes.

Either the discontinuity is really ))resent in the troj)ical zone,

or it appears to be so because of the present incomplete state

of our knowledge. The reasons for the first supposition we
have already discussed. Reasons in favour of the second
case undoubtedly exist also, and I believe that, with the
further progress of our knowledge, some regions of distri-

bution which are now believed to be discontinuous will be
found to be continuous. But that this may prove so in all

cases is an assumption which receives no justification either

from general considerations of probability or from the present

state of our knowledge. And it is not only our right, but
our duty to base our theoretical assumptions on the state of

knowledge at the time. But even if we go the length of

assuming that all bipolar genera and species may disa))pear

from science, will that affect a single point in our theories of

the relation of the arctic and antarctic faunas ? The Early
Tertiary roots of our present fauna remain the same whether
bipolarity exists or not ; and the similarity between the

faunas of higher latitudes also remains the same, whether the

distribution-regions of the genera or species be continuous or

not.

The possibility, however, that a continuous distribution

through the deeper waters of the tropics may be demonstrated
for all the coeval surface-water inhabitants of the higher
northern and southern latitudes is simply not to be thought
of. The marine jilant-world of the higher latitudes exhibits

quite a pronounced bipolarity ; and the idea that this should
extend through the lightless layers of the tropical subsurface-

water beyond the equator cannot be entertained. The same,
of course, holds true of all animals which are directly depen-

dent on the plant-world. So that, as a general jjrinciple of

explanation, we may dismiss the hypothesis that the surface-

water animals of higher latitudes liave a continuous distri-

bution through the deeper layers of the subsurface- water of

the tropics. This, of course, does not prevent us from sup-

posing that the assumed connexion, which must have existed

at one time, does actually occur in some cases at the present

day, both in the deeper strata and in the surface-water.

There is still another possible way in which the examples
of bipolar genera and species, which have hitherto been
present in literature, may disappear from science ; that is, by
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the breakin.2^-up o£ the genera and species in question into two

or more. I3ut what precise extension is given to the terms

genera and species is purely a matter of taste ; the actual

facts are in no way affected. Further, whether we have to

do with actual or assumed continuity in time and space,

the warrant for the conception of species disappears : for

historical-geographical considerations it is too contradictory

;

the ideas of species as something separating, and of develop-

ment in time and space, arc incommensurable. Thirdly, for

the purpose of our present study it does not matter at all

whether the representatives are regarded as identical species,

or as different forms of the same species, or as nearly related

species. The point is in the evidence of close relationship,

and it does not matter much what systematic expression we
give to this fact.

Conclusion.

We have now reached the end of our study. We have seen

that the faunas of higlier latitudes represent the coeval relics

of the almost uniforml}' developed and almost universally

distributed Early Tertiary faunas, as they have been evolved

under the influence of the cooling of the climate, by a process of

separating out and selection. The similarity of the operating

causes secured that the same components of the old fauna

remained behind in both north and south ; and thus has

arisen the great and still well-marked similarity of the two
faunas.

XLI.— On a Collection of Spiders from the Bahama Islands

made hy J. L. Bonhote, Esq. / with Characters of a neio

Genus and Species of Mygalomorphse. By F. O. FiCKARD
Cambridge, B.A.

[Plate VII.]

A SMALL but valuable collection of Arachnida was made in

the neighbourhood of Nassau by Mr. Bonhote and presented

to the British Museum. Amongst other interesting forms
were two adult males of the family Theraphosida^, large hairy

spiders locally termed Tarantulas. For these a new genus
has been made, and the species is also new : it is characterized

by the presence of stridulating-spines on the trochanters of

the first pair of legs and the palpus.
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Should this paper fall into the hands of anyone interested

in the natural history of their surroundinf^.s, situated in any
of the islands of the Antilles, I would like to urge that

collections, however small, arc always valuable when brought
from adjacent islands forming a large group, more especially

if a number of examples of the commoner and more obvious

forms be sent also.

In this way alone can we determine the identity of the

many forms which have been described from different islands

as distinct species ; and by securing sutficient material we
may be able to trace the gradual transition of a species

through successive islands until it passes into some extreme
form which has hitherto perhaps been regarded as a distinct

species.

Given a sufficient lapse of time, each island may produce,

from the same original form common to the whole district

before its separation into groups of isolated islands, a species,

or at all events a local race, peculiar to itself, diverging under

different conditions, prevented by physical obstacles from

interbreeding with those of neighbouring islands, and thus at

last perhaps becoming a true species, physiologically distinct

as well as geographically separated; for in dealing with forms

in which the male and female are each highly specialized

individuals of different sexes the distinctness of two species

must depend on whether they will cross-breed or not normally,

as a rule, under natural conditions of life. If they interbreed

freely they cannot be distinct species, while if they interbreed

occasionally, but not as a general rule, the two forms may be

gradually becoming divergent, and finally become physio-

logically distinct.

A variety is held to be an individual variation of either sex

where these sexes interbreed freely. A local race is composed

of individuals all of whose members diflfer slightly but con-

stantly from those of apparently the same species in another

locality more or less isolated from the first. The question as

to what is a species, a local race, and a variety is impossible

to settle definitely so long as the natural process of the sepa-

rating into groups and the elimination of intermediates is in

progress.

Thus it is of very great interest to learn how far forms

which have probably been geographically separated for

centuries have passed through the stage of individual variation,

have reached the status of local races, or have already become
physiologically distinct Sj^ecies.

The conditions for the observation of these phenomena
ought to be exceedingly favourable throughout the numerous
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islands of the Greater and Lesser Antilles and the more adja-

cent regions of the mainland all round.

If it be asked what are the final tests of a distinct species

of spider, one can only say that a long course of experimental

interbreeding under perfectly natural conditions, settling

which would breed together and which not, might solve the

problem. Such an investigation being impossible, one has to

fall back on the com})arative anatomy of the genitalia. If

these are identical in a number of individuals of different sexes,

the latter are held to belong to one and the same species. If

not structurally identical, then the forms are regarded as

distinct species, on the supposition that two different forms of

male organ are not adapted to the fertilization of one form of

the female organ.

Fam. Theraphosidse.

LtroSCELUS, gen. nov.

Femur iv. not scopulate on inner side. Tarsal pads not

divided ; scopula interspersed with a few scattered hairs only

towards the base. Protarsus i. scopulate to base, with a single

spine on inner side only at the base. Apex of tibia i. bical-

carate. Protarsus iv. scopulate at extreme apex only. Legs
spinulose, especially iii. and iv. Apical third of labium and
inner anterior angle of coxa of pedipalp spinulose. Tro-
chanter of leg i. with 10-12 stout clavate stridulating- spines

on the inner side, extending over the upper two thirds of the

segment ; opposed to these are 15-16 long, stout, slightly

clavate spines, situated on the outer side of the trochanter of

the pedipalp, extending over the central half of the segment.

Lyroscelus Bonhotei, sp. n. (PI. VII. figs. 6, 6 a.)

Colour. Carapace clothed with a very pale bronze covering

of shaggy hair. Mandibles brown, with a basal dorsal

clothing of the same pale bronze hairs. Legs clothed with
coffee-brown hairs, interspersed on the protarsi and tarsi with
long scattered rufous hairs. Femora and jjatellae of legs,

especially i. and ii., clothed with golden- bronze hairs over the

dorsal and externo-lateral areas.

Abdomen clothed with darker coffee-brown hairs, inter-

spersed, especially towards the spinners, with long rufous
hairs.

Sternum and coxse of legs coffee-brown ; coxae of pedipalp
and fringe on fang-groove of mandibles bright rufous.

Measurements.—Carapace 18 x 15 millim.
;
pat. + fib. i. and
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iv. 20 millim.
; piotaisus i. 13 millim.

;
protarsus iv.

18 millim.

Tibia of pedipalp with a low convex tubercle on the outer

side towards the apex. liuH) short, ])irif()rin, aculeate, its

apex (from in front) only slightly directed outwards.

Tibia of leg i. with two stout spurs at apex, the outer long

and strongly curved upward and inward, with a stout coales-

cent spine at its ajjcx on the inner side. The inner spur

much shorter, broad, with a stout almost coalescent spine on
its inner side.

Two adult males of this fine species were taken at Nassau
in the Bahamas by Mr. J. L. Bonhote. The position of tho

stridulating-spines is a new one, for although the form of the

spines is similar to that in CitharosceluSy Poc, yet they oc:ur

on different segments of the two appendages, namely, in the

latter on the coxa, in the former on the trochanter. Githaro-

scelus, moreover, belongs to a different group, having the

protarsus i. scopulate only halfway to the base.

Fam. Pilistatidae.

Filistata hibernalis, Hentz.

Adults of both sexes of this species, which is abundant
in other islands of the Antilles as well as in North, Central,

and South America, were taken in the Bahamas.

Fam. Heteropodidse.

Heteropoda venatoria (Linn.).

Two very richly coloured adult males from Nassau.

Fam. Argyopidaa.

Nephila clavipes (Linn.). (PI. VIL figs. 1-4.)

Two adult females and an adult male were taken by
Mr. Bonhote at Nassau of a species of JSephila which is most

probably identical with that figured in Browne's ' History of

Jamaica.' This figure is the type of Araneus clavipes of

Linnaeus, which has usually been distinguished from iY. coy-

nuia (Pallas) (PI. VII. figs. 0, ij a) by tlie absence of the two
small horns on the carapace.

Another character distinguishing various examples of

Nephila lies in the tufts of hair on the legs. JSjuic have
them very distinct and large on the tibiae and femora of legs

i. and ii. and the tibiai of iii. and iv., while in others they are



326 Mr. F. O. P. Cambridge on

nuicli less evident and almost or entirely absent on the

femora.

Several of these forms have been described as different

species by various authors, the differences being based on the

presence or absence of the horns on the carapace and the

nature of the tufts on the legs.

I am, however, myself not able to confirm the distinction of

species on tliese characters, and strongly suspect that in reality

there is only one species embracing all these forms. It is

therefore very important that we should be able to examine
males and females of these large and easily recognizable

spiders from as many of tiie islands of the Greater and Lesser

Antilles as possible, and especially from Jamaica, for it was
in this island that the type of Ar. clavipes of Linnseus was
taken.

At first sight it might be supposed that there were either

two species, one with and the other without the cephalic

horns, and two varieties of each of these, one with the legs

thickly tufted and the other with the legs much less densely

clothed with hairs ; or that there were four species^ two of

each group of horned and not-horned forms, based on the

differences in the leg-tufts.

There is another possibility tiiat the horns are not of

specific importance, while the tufts on the legs are. This
would give us two species, the presence or absence of horns

being ignored.

One is, however, strongly urged to the conclusion that

neither of these characters is of specific importance, because

after comparing many examples of the forms known as

clavipes, Linn., and cornuta, Pallas, of both sexes, it is seen

that the males of both these forms are inseparable ; the palpal

organs are identical in form. That is to say, that the males oi

the pure clavipes, whose females are without tubercles on the

carapace and have dense tufts on the femora and tibias of i.

and ii. and on tibia iv., cannot be distinguished from the

males of the pure cornuta, whose females have two distinct

tubercles on the carapace and scarcely any fringing hairs on

legs i., ii.j and iv. However, there is not sufficient material

to be absolutely sure that this is the ease, thougJi of the

former there are adult males and females in Mr. Bonhote's

collection, and also others in the British Museum ; while of

the latter I have myself taken many examples on the Lower
Amazons, and one pair actually in copulation.

Of the females, then, there are four distinct forms :

—
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i. lliiirsontbe lejfs tufted aiul tlio I'omonil tuft also

viTv distinct.

a. Carapace witli tiibi>rclo«.

h. Carapact' witlmut tubercles claoipcs, Liun.

ii. Hairs on tlie li'>rs not tufted and femoral fingers

almost obsoK't*'.

a'. Carapace with tubercles cornutfi, Palhu.

//. Carapace witliout tubercles.

Of the males I am able so far to identify only one form

undoubtedly assignable to eaeh of the two species above de.siy-

natod as clavijies and cornula.

Examples from various localities in the British Museum
collection are referable as follows :

—
The Bahuma Islands.—Examples of tbe female sex have tufted legs,

witliout cephalic tubercles : i. b.

St. Domingo.—Females without tubercles and without tufted legs:

ii. 6'.

Bcnni/fld.—Females witli tufted leiis and without tubercles: i. h.

Trinidttd.—Feuiiiles willi tufted legs and with ceplialic tubercles : i. n.

Venezuila.—Females with tufted legs and strong cephalic tubercles:

i. a.

Camccas.—Females witli tufted legs, but tubercles almost obsolete:

i. a.

Deiiwrara.—Females with tuljercles, without leg-tufts: ii. a'.

Penmmhuco.—Females with tubercles, with leg-tufts: i. a.

Amazons.—Females with tubercles, without tufted legs : ii. n'.

Xeic Granada.—Females with small tubercles and both forms of legs :

i. a, ii. «'.

Mcvico.—Females with tufted logs and without tubercles: i. /j.

California.—Females with tufted legs and without tubercles: i. h.

Neither of these two characters therefore appears to be con-

stant; the tufts on the legs vary in length and extent, while

the tubercles range from nothing upwards
; and since the males

of the extreme forms cannot be separated, it is highly probable

that all these females are varieties of one species.

1 would therefore urge upon those who have leisure in any
of these islands to send home at any rate a few examples of

the females as well as of the males of these gigantic spiders.

Both sexes may be found in the proper season in the large

wheel-like orb-web which forms so conspicuous a feature in

tropical and subtropical garden.s, oj)en spaces, and forest ; but

the male is a minute and very different-looking spider from

the female.

Gasteracantii^, iSundcvall, 1833.

The subjoined are the more important forms of this genus
occurring in the Central-American and Antillesian region.
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Though the species are very variable individually, they may
be recognized by the following characters :

—

A. Abdomen with four spines only, median
and posterior.

1. Spines short, triangular, and equal in

lenjrth. Colour variable. Carapace
and legs varying from bright orange-

red, tTie latter annulate, to black

throughout ; in this case there are deep

cyanine reflections. Abdomen black

or yellow, with black margins and
blotches. Sternum aud ventral area

of abdomen black, the latter often with

more or less yellow round the spinners

and with yellow spots near posterior

margin tetracantha, Linn.

2. Spines longer and more conical, unequal

in length. Medians longer and stouter

than the posterior spines. Colour vari-

able. Carapace and legs bright orange-

red, the latter annulate or entirely

black. Abdomen entirely yellow or

entirely black ; spines orange-red or

black * Canestrinii, 0. P. Camb.
B. Abdomen with six spines.

1. Abdomen (not including spines) about

one fourth broader than long. Spines

miequal, anterior smaller than median,

often obsolescent. Lateral spines longer

than the posterior. Colour very vari-

able. Carapace and legs bright orange-

red, latter annulate or entirely black.

Abdomen entirely black or entirelj'

yellow, or yellow more or less varie-

gated with black or vice versa. Yen-
tral area of abdomen usually black,

spotted throughout with yellow. Spines

orange-red or black ? cancri/onnis, Linn.

2. Abdomen (not including spines) about

one half broader than long. Spines

equal (anterior and median), posteriors

larger. Anterior and median spines

very small and sharp. Colour similarly

variable. Anterior angles at the base

of the spiues and base of medians often

with a laro-e rounded blotch, black on

yellow. Ventral area black, often lined

with yellow, but not spotted Eochii, Butler.

Gasteracantha tetracantha (Linn.).

Aranea tefracantlm, Linn. Syst. Nat. ii. p. 1037. no. 45.—St. Thomas.

Gasteracantha pallida, C. K. (Marx), Die Arach. xi. p. 60, fig. 881.—
California.

G. quadridem, C. K., t. c. p. -59, fig. 880.—St. Thomas.
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G. pallida, >rcCook, Au.t>r. Spid. iii. p. 20{>, pi. xiv. fij:. 8.—California.

G. prtciosa, ^fc('()ol^, Anier. Spid. iii. p. :211, jil.xiv. (\^.l.—Caliluriiia.

The species pallida and preciosa are in all |)robability

ick'Titical, and may be evenfiiallv regarded as subs[)ecie3

of Liniianis's species from t^t. Thomas. I have no doubt,

however, that quadn'dens, C. K., is identical witli tetracantha.

Two other torms—one from St. Vincent, with carapace, legs,

sternum, and ventral area entirely black; the other from
Beguia, Canonan and Union Islands, witii carapace and legs

bright orange-red, sternum and ventral area black, the latter

spotted with yellow—may be added to the varieties of this

species. The form with the red carapace is obviously the

typical one, though I have no material from the Island of

St. Thomas, for Linmeus's description runs :
—"Cap. rufum,

pedes sanguinei."

The species as recognized above has been recorded from
the Antilles, St. Thomas; St. Vincent (Simon) ; Beguia;
Canonan and Union Islands ; California, Mohave Desert
{Marx).

Oasteracantha cancriformis (Linn.). (PI. VII. fig. 11.)

Aranea cnrtcrifotmis, Limi. Syst. Nat. ii. p. 1037. no. 4G (misprinted 45).—Jamaica.

Ar. htxiuantha, Fabr. Mantissa Insectorum, p. .344. no. 29.

Ar. he.iacantha, Fabr. Ent. Syst. t. ii. p. 417. no. 39.—Jamaica.
Abbott, Spiders of Georgia, fig-. 118.—Georfrfa.

Epeira cancer, Hentz, Sp. U. S. p. 12<), pi. xiv. fig. 13.—Florida.
Flectana cancriformis, AVlk. Ins. Apt. ii. p. Ljl.

P. ellipsoides, ^^'lk.—Georgia.

Gasteracant/ia picra, C. K., Die Arach. xi. p. 61, fig. 882.—Brazil.
G. velitaris, C. K., op. cit. iv. p. 33, fig. 2G9.—Brazil.
G. rubiginosa, C. K., op. cit. xi. p. oo, fig. 878.—Haiti.

G. atlantica, Wlk. Ins. Apt. ii. p. 167.— Haiti.

G. comhata, Mart. (sec. Walck.).

G. calUda, O.y. Cambr. P. Z. S., March 1879, p. 284, pi. xxvi.
fig. 7.—Trinidad.

G. vittata, Thor.—California.

G. cancriformis, McCook, Amer. Sp. iii. p. 211, pi. xiv. tig. 9.

—

United States.

The type of A. cancriformis, Linn., is the figure in Sloane's
'Jamaica,' ii. p. 197, t. 235. fig. 4. Linnaeus also quotes
Browne, Ili.st. Jamaica, p. 41i>, t. .\liv. fig. 5. (These figures

have been rejiroduced in our PI. VI I. figs. 9 & 8.)

The type of A. hexacantha, Fabr., is the figure in Browne's
Hist. Jamaica, t. xliv. fig. 5. Fabricius does not mention
" Dom. Banks " in either of the places where he quotes and
describes Ar. hexacantha; and although there is a specimen
labelled with this name as " type " in Coll. P)anks Brit. Mu.s.,

it cannot be accepted as the type of Fabricius's species.
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In spite of Walckenaer's decision to the contrary, it is very

evident tliat tlie figures in Sloane and Browne represent the

same species, being also from tlie same locality. The differ-

ence in the length of the spines, which Walckcnaer lays

special stress upon, is no criterion whatever, while the number
of sigilla between the anterior spines is the same in all members
of the genus. Although VValckenaer says that he compared
the types of the two forms described by Fabricius as cancri-

fornu's and hexacantha, and that they were certainly not

identical, yet the characters he mentions as distinguishing

the two are of little value. Fabricius, too, quotes Browne's
figure t. xliv. fig. 5 (it is misprinted in one place t. xiv.)

under both these species, and it is difficult to understand on

what grounds this author gave it another name.
A. heaacantha^ Fabr., therefore becomes a synonym of

cancriformis, Linn.

Although I have not any examples of this six-spined form
from Jamaica, there are many from other islands in the

Antilles (Haiti, Trinidad, &c.) in the British Museum collec-

tion, and also from Georgia and Venezuela. There are also

examples identified by Keyserling as vittata, Thor., which
are most probably a small form of cancriformis, being also

almost identical with another series from the Bahamas. In

these the anterior spines are obsolescent. The length of these

spines varies considerably even in the few examples from the

Bahamas, and we may look for many varieties of this spider

from different localities. It is possible that some of these

forms may have to be recognized as subspecies, and I cannot,

with only the present material at hand, be sure whether this

or the form Kochii is the true cancriformis^ Linn.

In addition to the localities mentioned above, this species

has been recorded from Texas, North Carolina, New Mexico,

Florida, Alabama, Arizona, and Mr. Bonhote lias taken it in

the Bahamas.

Gasteracantha Canestrinii^ O. P. Cambr. (PI. VII. fig. 12.)

Gasteracantha Canestriyiii, O. P. Cambr. P. Z. S. 1879, p. 293, pi. xxvi.

fig. 2.—Antigua.

This species has but four spines, the anterior pair being

absent. Otherwise it is very like smaller examples of ca/2c?-«-

formis, especially those from the Bahamas, in which the

anterior si)ines are obsolescent.

Examples in the British Museum are from Antigua
(^Forest) and Dominica (Dr. Nicholls).
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Gasteracantha Kochii, A. G. Butlor. (PI. VII. fig. 10.)

Gasteracattt/ia Kochiifhuth'T. Type in Coll. R. M. I/af>. PtitL Nom.
uov. for he.iacantha, C. K., 'I'lnns. Knt. Soc. Loud. 1873, p. KiU.

no. 60.

This is obviously identical with Q. hexacantha^ C. K. (non

hc.racantlia, Fabr.).

There are many examples of this form from various parts

of Anicriea in the Mu.^cum collection. In the Keyserling
collection from Taguava, Mexico, Bogota, and Kio Grande do
Sul. Also from Upj)er Surinam, San Josd (Costa Rica),

Ecuador {Rosenberg). Colombia, Lower Amazons, Par^,

collected by the author ; I have taken it also in the forest near

Santarem.

It may be recognized by the shape of the abdomen being

rectangular, much broader than long
; the anterior and lateral

(or median) spines are very short and of equal length, the

j)Osterior spines larger.

The examples from Ecuador are very stout and convex
below, others from other regions are much more compressed.

They vary also very much in coloration. Tliese great differ-

ences, however, in examples of the same species will be quite

familiar to those who have ever collected a large series of any
species of the genus in their natural habitat. I have often

myself, in picking them with the fingers out of their webs,

felt some of them nearly flat and others quite convex, and been
surprised that they were not different species.

Gasteracantha insitlana, Thor.

Gasteracantha iiisulana, Thor.—Galapagos Islands.

If the example from this locality in the British Museum
collection be rightly identified, this form is probably identical

with Kochii, Butler, but one cainiot be sure without a laro-er

series of specimens.

It is possible that G. sexserrata (Wlk.), Ins. Apt. ii. p. 157
Cayenne; G. quinque-serrata (Wlk.), ii. p. 157, Guyana-
G. triserrata (Wlk.), ii. p. 158; and G. Servillii (Wlk.), ii!

p. \i)\), Brazil, are all G. Kochii^ Butler; and if so, the last

name will go as a synonym of sexserrata. Possibly G. mam-
viosa, C. K., xi. p. 57, Brazil, is cancrifoDnis^ Linn. : but
what G. lata (Wlk.), ii. p. 1G5, from Guadaluupe, may be,
is very doubtful.
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Argyroepeira argyra (Walck.) (sec. Simon, St. Vincent).

Ar(jyroepeira argyra (Walck.), Ins. Apt. ii. p. 219.

A single adult female, Nassau.
This example is identical with Simon's named specimens

from St. Vincent.

Ulohorus genicuIatuSf Oliver.

Ulolorus geniculatus, Oliver, Encycl. M»5thod. ii. p. 214.

A single adult female. This species is found all over the

tropical world, occurring in abundance in the windows of

outhouses, where the delicate pink many-cornered cocoons
may be seen hanging in the web.

Nassau.

Ulohorus amertcanus, Walck.

Uloborus amertcafius, "Walck. Ins. Apt. ii. p. 229.

This species may instantly be distinguished from the above
by the tuft of hairs on each side of tibia i. near the apex.

A single adult female from Nassau.

Alcimosphenus Ucinus, Simon. (PI. VII. fig. 7.)

Ahimosj)henus licmus, Simon, Hist. Nat. Ar. ii. t. i. p. 931, and P. Z. S.

Nov. 16, 1897, p. 871.

Several adult females of this fine spider were obtained at

Nassau. The figure on the Plate is taken from one of the

syntypes of the form originally described by Simon from

St. Vincent.

EXPLANATION OF PLATE VII,

Fiff. 1. Nephila clavipes (Linn.), § . la. Carapace in profile ; 1 b. Abdo-
men, showing pattern.

Fig. 2. Ditto, S-
Fig. 3. Ditto, S- Palpus.

Fig. 4. Ditto, J • Palpal bulb and spine.

Fig. o. Xejjhila cormita (F-AWafi), §. Leg i. oa. Carapace in profile.

Fig. 6. Lyroscelus BunhoUi, sp. n., J . Trochanter of male palpus from
the outside. 6 a. Bvdb of palpus.

Fig. 7. Alcimosp/iemis Ucinus, iiimou, $.
Fig. 8, Browne, Hist. Jam. t. xliv. fig. 5,

Fig. 9. Sloaue, Voy. Jam. t. 235. fig, 4,

Fig. 10. Gastei-ucantha Eochii, Butler,—Santarem,

Fig, 11, Gastcracantha cancriformis (Linn.) 'f—Bahamas,
Fig. 12. Gasteracantha C'anestrinii, 0. P, Cambr,—Antigua,
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XLir.^

—

Contrihutiona from the New Mexico Biological Station.—XI. New and little-known Insects from New Mexico.
By T. D. A. COCKERKLL.

Coccidae.

Aspidiotus gi'aminellusy sp. n.

? .—Scale sliglitly convex, about 1 millim. diam., white,

with pale yellow exuvite, which are covered, and surmounted
by a white boss,

cJ
.—Scale white, elongate, .7^/av^w-like in outline, convex,

shiny, not in the least keeled, witii the wholly covered pale

yellow exuvia at one end.

? .—Yellow ; after boiling in potash colourless, mouth-
parts and caudal end remaining brown ; anal oritice oval,

about 21 yu- long and 3G /a from buses of median lobes ; dorsal

glands comparatively tew, in four longitudinal rows on each
side; no circumgenital glands; three pairs of lobes, the

median ones largo, rounded, well apart; second and third

lobes low and broad, the inner side perjjendicular, the outer

long and gently sloping, the apex rounded ; chitinous thick-

enings at the bases of the lobes.

Embryo in female about 280 /x long.

Hab. On leaves of grass, producing purple blotches ; Las
Vegas, N. M., Jan. 6, 1901 ; first found by Wilmatte P.

Cockerell.

The scale is quite after the manner of A. GutlerrezicB, but

the female insect is different, it ditfers from Gatierrezice in

the rounded, wide apart, median lobes, the much larger blunt

second and third lobes, and the dorsal glands, whicii are (ew
and in rows, instead of being numerous and scattered. The
anal orifice in Gutierrezioi is scarcely 12 /* long.

Orthezia occidentalism Douglas.

Beulah, N. M., jNIarch 11)00; common on a very damp
hillside. New to New Mexico.

Antonina graminis, Parrott.

Las Vegas, N. M. ; on grass, limestone-ledges by the

Gallinas Kiver, Jan. 12, lUOl (IK F. cfc T. D. A. CklL).

Kew to New Mexico.

Ann. d& Mag. N, Hist. Ser. 7. Vol. vii. 23
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Dactijlopius neomexicanus (Tinsley).

Described as a variety of D. Kingii, but it is probably a

valid species.

Las Vegas, N. M., Jan. 6, 1901^ on roots of grass; in

ovisacs and producing young.

During the sunimer the species is tended by Laaius ameri-

canus, but in winter the ants go far underground, and leave it

to its own devices. Its habit of reproducing during the

winter must be an advantageous one, since it is then free

from the attacks of Chalcidid parasites. The Las Vegas
females are rather large, 3 millim. long, colour pale brown,

varying to pale grey and pale pink. Antennal formula

8 (1 2) 3 7 (4 5 6).

Fhenacoccus calcitectus, sp. n.

$ .—About 3 millim. long, at least 4 with the secretion.

"Wholly covered by a dense chalk-white secretion, which

gives it the appearance of an Orthezia ; this secretion is

segmented and forms a broad low ridge down the middle of

the body, with two ridges on each side of it ; in addition,

there is a fringe consisting of thick plates of secretion, very

broad anteriorly, becoming narrow and elongated behind.

$ .—Boiled in caustic potash gives a very slight pink

colour. Legs and antennae very dark brown; claw with a

denticle on inner side ; only bristles in place of digitules
;

tarsal bristles veiy short, about 20 fju long, about a dozen in

a row; bristles of anal ring six, about 230 fi long; body
densely beset with small round glands and small brown
spines, which make it look almost like a hedgehog; each

segment has a large brown patch on each side. Antennal
formula 9 3 2 5 4 I (6 8) 7, with some variation. Measurements
in ytx:—Antennal joints: (1) 84-120, (2) 120-130, (3) 135-

160, (4) 99-150, (5) 99-140, (6) 72-78, (7) 66-72, (8) 78-81,

(9) 144-170. Middle legs: coxa 300; femur+ trochanter 600;
tibia 600 ;

tarsus 240 ; claw 80.

(J.—Length about 3 millim., filaments 9 millim. Grey,
somewhat covered with white secretion; antennaj and legs

dark slate- colour ;
wings dusky, somewhat iridescent, with

dark veins ; two long white caudal filaments.

Bab. Beulah, N. M., about 8000 feet alt., July 27, 1900
{T. D. A. & W. P. Cockerell). The females were found on
the heads of grasses {Koeleria and Phleurn)^ which they had
climbed presumably to attract the males, which were flying

around.

P. calcitectus belongs to the group of P. yuccce, but differs
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greatly tVoni T/itmr in its dense chalk-like secretion, wliereiti

it closely resembles /'. lja/ii<f, Elirli(Mii. It diircrs tVoni hdhicc

in its iniieli lon^jfer and more sleiuler antenniu and the mucli
sjjortor tarsal bristles. Tho antennai closely resemble those

of yucae, but ditier in the uniformly longer second joint and
liie shorter sixth, seventh, and ei^^hth. Prof. J. 1). Tinsley
has kindly lent me his series of measurements of P. ifuccic for

comj)arison. He has examined that species from California

and Mexico, as well as the var. /Jarberi hoin the West Indies.

Tenthredinidae.

Euura Cooper(.e, sp. n.

9 .—Length .') millim. Clypeus with a broad rounded
emargination ; ridges of ocellar area distinct ; frontal crest

low but distinct, the lateral portions somewhat more prominent
than the middle ; antenna3 about as long as head and thorax,

third and fourth joints equal, fifth a little shorter
; outer veins

of discal cells in hind wings not interstitial ; stigma large, not

greatly tapering to the jioint ; sheath of ovipositor rounded at

apex. Black and reddish testaceous or iioney-colour ; an-

tennas black at base, the apical three or four joints brown
;

Iront, middle of vertex, and occiput black or nearly so ; face

below antenna^, orbits very narrowly in front, very broadly

behind, honey-colour ; thorax black, lateral lobes of prothorax

and sometimes the anterior half of the pleura honey-colour
;

wings dull hyaline, hairy, ncrvures and posterior half of

stigma dark brown, basal half of stigma whitish ; abdomen
lioney-colour, with the basal half dorsally black, the black

extending further backwards in the middle than at the sides
;

sheath black ; cerci black at ends ; legs honey-colour, tho

hind tarsi infuscated.

Described from four specimens.

Gall an oval abrupt lateral swelling on the twigs of Sdli.v

sp. (a species with very narrow leaves), about 10 millim.

long and 7 broad, pale and roughened.

llah. Vicinity of Las Vegas, N. M., flics emerging April 5

and y (-l/«>"y Couper).

The gall is similar to that of Euura salicis-oiuanj Walsh,
and it had been assumed that it was the product of that

insect. Now that Miss Cooper has bred the flies, however,

they are manifestly different. E. me.cicana^ Cameron, from

Northern tSonora, is similar in colour to E. salicis-ovuuij and
also evidently different from E. Cooj/erw.
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Euura sali'cis-nodus, Walsh.

Hah. Vicinity of Las Vegas, N. M., fly emerging April 4

(Mary Cooper).
t i

•
i

I have only a single fly, and that is headless ;
but I think

the identity is reasonably certain, as the galls agree, and the

willow is, I believe, the same species as that from which

Walsh obtained his species. The colour of the galls is red.

From these galls were also bred two females of a Prosopis

which is probably a variety of P. mesillce, but may prove

distinct when the male is obtained. It lacks the clypeal

mark of mesillce, and yet has the form of that insect rather

than of P. pygmcea.

Apidae.

Osmia fulgicla, Cresson.

Hab. Beulah, July 16, 1900 (T. D. A. & W. P. CkU.).

New to New Mexico.

Osmia armaticeps, Cresson, var. sapellonis, var. n.

$ .—Length 12 millim.

Agrees with the description of armaiiceps, except that the

cheeks, instead of being " sparsely and finely punctured," are

very strongly and quite closely punctured ; and the raeso-

thorax, instead of being " sparsely punctured and polished,"

is very strongly and densely punctured, the punctures being

as close as it is possible for them to be. Probably a

distinct species.

Hab. Hill above Beulah, Aug. 19 [Gkll).

It has a superficial resemblance to Monumetha argentifrons.

Co^lioxys Sayi, Robertson. .

Hab. Las Vegas, at flowers of white hollyhock, July 10,

1900, 1 ? (CM.).
New to the local fauna.

Monumetha aryenti/ronSj Cresson.

This species is usually called M. horealis^ but the name
argentifrons has priority of place. The female varies con-

siderably in size.

Hab. West Fork, Gila Eiver, July 12, ? (Toicnsend)
;

Beulah, Aug. 16, &c. {W. Porter). 1 have also both sexes

from Olympia, Washington State, collected by Mr. Trevor
Kincaid ; one of the males was collected July 3, on flowers of

Epilobium spicatum.
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Stelis jienuacidata (Ckll.).

Stelis lateralis, var. peniiaculata, Ckll., Entomologist, July 1898,
p. 167.

I/ah. Santa F«5, N. M.
I have now before me the genuine S. lateralis, collected by

Mr. J. C. Bridwell at Baldwin, Kansas, in June. It is

evident that peryuacuhita is a peit'ectly distinct species, easily

distinguished by the characters given at the place cited.

Melissodes obliqua (Say).

Hah. Las Vegas, July 10, at flowers of Cleome serrulata,

1 cJ (A'. S(ern) ; July 20, at IleUanthus, 1 S {
^V- Porter)

;

July 20-24, at flowers of Lcpachys columnaris, 5 ? (oklL,
\V. Porter) ; Santa Fe, August, at Lepachys, 2 ? [Ckll.)

;

Mesilla, July 25, at Grindeli'a squarrosa, 1 ? {Ckll.).

East Las Vepas, New Mexico, U.S.A.,

February 7, lUOl.

XLIII.

—

Diagnoses of some new Species of Spiders from
Mashonaland. By R. I. POCOCK.

Ischnotkele mashonica, sp. n.

$ .— Colour. Carapace and sternum deep brown ; abdomen
black above, covered scantily with greyish-white hairs and

ornamented with symmetrically arranged white spots ; legs

banded.

Carapace a little longer than wide, as long as patella and

tibia of fourth leg and as patella, tibia, and half protarsus of

first.

(J.— Tarsus of palp a little longer than the tibia; bulb

oval, the spine very long and slender throughout and lightly

curved.

Total length (?) 13millim.; carapace 6; first leg 12*5,

fourth 17.

Loc. Mazoe {J.ff. Darling).

Agelena rhodesia', sp. n.

Colour of integument of legs and carapace varying from

testaceous to deep mahogany-brown, approaching black upon

the sternum and femora ;
uppcrside of abdomen with a paler

reddish median stripe, Ire^uently ornamented in front of the
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middle with a pair oi" yellow spots (hairy clothing mostly

removed, where visible whitish).

Vulva consisting of a pair of smooth sclerites, impressed in

front with a semicircular jnt and separated in the middle line

by a bar which gradually narrows posteriorly.

Total length 16 millim. ; carapace 1 ; first leg 22, fourth

leg 27.

Loc. Umtali and Mazoe {J.ff. Darling),

Lycosa Cecilii, sp. n.

? .—Closely resembling and allied to L. Darh'ngi, Poc,
but distinctly differing in the form of the vulva and also in

colouring, the legs being reddish brown instead of nearly

black, and the hairs upon them whitish grey instead of olive-

grey ; the legs, moreover, are not banded below, except for

the presence of two bands on the tibia of the fourth ; under-

side of abdomen, sternum, and coxa? black, as in L. DarUngi\

but upperside of abdomen greyish yellow, with a double median

black spot in front and narrow black strijies behind.

MandiUe clothed above in front with hairs of a dirty greyish

yellow, not fiery red.

Eyes of posterior ocular quadrangle larger, the medians

being a little less than their own diameter above the edge of

theelypeus (in L. Darlingi the distance exceeds the diameter),

and they are scarcely more than half a diameter apart (in

L. Darlimji they are three fourths of a diameter apart).

Total length (abdomen shrivelled) 16 millim. ; carapace U'S ;

first leg 23-5, fourth leg 28.

Loc. Salisbury {G. A. K. Marshall).

Lycosa Marshalli, sp. n.

$ .— Differs from L. hrinsvaalica, Darlingi, and Cecilii in

having the underside of the abdomen fiery red in its posterior

half and jet-black in its anterior half.

Carapace about as long as patella and tibia of first leg and
as protarsus of fourth ; cephalic region elevated ; eyes of

anterior line procurved, the laterals a little larger and nearly

equidistant from the edge of the clypeus and from the eyes of

the second row ; eyes of second row wider than those of first

by about half the diameter on each side.

Vulva without distinct hammer-shaped median sclerite, the

space occupied by a somewhat oblong sclerite, marked near

the middle of each side with a deep notch.

Total length 21 millim. ; carapace 11
;

first leg 29, fourth

leg 36"').

Loc. Umfuli River (G. A. K. Marshall).
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Mtcrommatn Darlingi^ sp. n.

^ .— Cofotir. Integument of legs and carapace yellowish

brown, speckled with black and mottled with a mixture of

yellowish a>id bhickish hairs; ventral surface of cara|)ace

paler; upperside of abdomen covered with a coating of

bhickish and fiery yellow hairs niixeil, lower side pale yellowish

Carapace a little shorter than patella and tibia of first leg,

much shorter than those of fourth.

7l^cs of anterior line somewhat strongly recurve 1 by their

centres, the medians much smaller than laterals and with Lheir

inferior edges a little below the level of those of the latter
;

eyes of posterior line slightly procurved.

Vulva consisting of a large horny plate, impressed with a

deep and longitudinally oval pit, closed in front and opening

behind, where the vulva terminates in a pair of lobes sepa-

rated by a median tongue-shaped process.

Total leiiglh 1 2 millim. ; carapace 5 ; first leg 14, second 16,

third 14, fourth 17.

Loc. Mazoe (t/. .^. Darling).

Sparassus claviger, sp. n.

($

.

—Resembling S. Krio/eri, Sim. (Ann. Soc. Ent. Fr.

Ixv. p. 488, 1897), in colour and size, but apparently differing

at least in the form of the tibial apojihysis of the male, whicii

is directed obliquely downwards and forwards, and ends in

a sharp point, its uj^per or anterior edge being sinuous

and its inferior edge ])roduced in its basal half into a semi-

circularly rounded lobe; at the base of the aj)ophysi3 on the

outer side the tibia bears a subquadrate lobe, which is

hollowed beneath and forms the postero- external wall of a

cavity for the rece|)tion of |)art of the palj)al organ ; this organ

is furnished behind with a large, internally directed, striate,

clavate process.

Total length 9 millim.; carapace!; second leg 23, fourth 20.

Loc. Salisbury {G. A. K. Mardall).

Sparassus Darling i, sp. n.

cJ
.—Closely allied to S. chiviger and S. Kriigeriy but with

the distal half of the tibial apophysis bent downwards at a

light angle to the proximal half, with its upper and lower

edges evenly arched, the pale external ])rominence on the

tibia smaller than in S. daviger, but the ridge bounding the

inferior excavation stronger and semicircular, the outwardly
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directed process on the palpal organ fusiform and apically

pointed, not clavate, and with its posterior edge not incurved.

Total length 9 millim.; carapace 4; second leg 23, fourth 19.

Loc. Enkeldoorn [J. ff. Darling).

Sparassus spinipalpis, sp. n.

f^

.

—Differing from the preceding two species in having

the tibia of the first and second legs armed inferiorly with

three pairs of spines and especially in the structure of the

palpus. Palpus with patella armed externally with a pair of

very long sinuous spines, which run forward in contact with

each other, reaching almost to the tip of the tibia ; tibia

longer than wide, subcylindricaljAvithout external prominence

or inferior excavation ; the apophysis short, subsuperior,

oblong, with its external distal angle produced into a short

process ; tarsus of palp and palpal organ much resembling

that of Sa7-otesiiis melanognathus , Poc, from Nyasaland (Ann.

& Mag. Nat. Hist. (7) ii'. p. 443, 1898, pi. xiii. fig. 6).

Length of carapace 5 millim., of second leg 22, of fourth

leg 20.

Loc. Salisbury {G. A. K. Marshall).

Thomisus spiculosus, sp. n.

Allied to T. anthobius, Poc, but with the carapace and

legs much more coarsely tubercular and more bristly, and

with the bridge separating the two pits of the vulva long

and narrow, though expanding at each end.

Total length 10 5 millim.; carapace 4*2; length of first

leg 12*5, of fourth 9.

Loc. Salisbury (G. A. K. Marshall).

XLIV.

—

Note on the Eliomys of Sardinia.

By G. E. H. Barrett-Hamilton.

I HAVE just had an opportunity of examining a few specimens

of Eliomys taken in Sardinia. They are distinct enough
from any other known form to deserve a separate name.
Accordingly I propose that the Sardinian dormouse be known
as Eliomys sardus, the consideration of its exact status as a

species or subspecies being reserved until we know more
about the genus.

Eliomys sardus is like E. quercinus in colour and other

characters, but may be distinguished by its tail, which is
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rather sliort, and the black hand of whicli runs completely

round its circunit'erence. The basal third or halt" is therefore

grizzled iul\n)us grey above and whitisii below, then passing

into deej) black above and below, only about halt' an incli

at tlie extreme tip being white.

From E. amori, Graells, of Spain, which has a similar

coloration of the tail, E. sardus may be distinguished by its

much smaller size, in regard to which it slightly exceeds

E. luumhijanus (Poniel) of Morocco. In the latter form,

liowever, so far as can be ascertained from the {(^\\ specimens
available, the tail resembles that of E. quercinus. E. pallidus

of Sicily, another black-banded form, is recognizable by the

unusually light coloration of its whole body.

The princij)al dimensions * of a skin and skull, which I

propose to make the type of E. sardus, are as follows (iu

millimetres) :

—

Head aud body 142
Tail (excluding terminal hairs) lOo
Hind foot (without claws) 2(5

Ear 20 (approx.).

(Greatest length of skull 35
Lengtli of uasals (along central line) 13
Length of upper muhir crowns o
Length of lower molar crowns 5

Hob. Sardinia. Type from Tricoli, Cagliastra. Other
specimens from Lanusei.

Ti/pe. Female. B.M. no. 0. 3. 8. 1. Collected 5th No-
vember, 11)00, by G. Meloni. Presented by Mr. Oldfield

Thomas. Four specimens examined.

These dimensions may be compared with those of E. quer-

ci7ius'\, E mumlyanus, and E. pallidus, mihi, as given in my
paper on the Sicilian dormice of the genera Eliomys •a\\(\ Glis,

published in the ' Annals ' for March lb99, pj). 22(j-228. In

the present note 1 do not propose to do more than brietly

indicate the distinctive characters of E. sardus, but hope to

return to it on a future occasion.

The name sardus is particularly appropriate for the

Sardinian £'//o//?_ys, owing to the fact that "Rata sarda " is

the local name ot its congener in the Balearic Islands and
(Jatalonia.

• Not taken in the flesh.

t Note, however, that JE,'. quercinus of Seville should now be known as

i'. (Diivri.
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XLV.— On the Martens of the I\Iustela flavigula Group.

By J. L. BoNiiOTE, B.A.

Among the martens tliat liave liitlierto been considered as

Mustela flavigula several well-marked geographic subspecies

may be distinguished, and one of the forms (.1/. Gioatkinsii)

that has been united with them is apparently a distinct and
easily recognizable species, only found in the peninsula of

India. Tiie synonymy of this group is somewhat lengthy,

and when I began to work it out so many small errors and
misquotations appeared to have been given, that I have
thoroughly studied the subject and have personally verified all

the references given.

The first mention of this animal was made by PtMinant, who
described it under the name of " White-cheeked Weesel,"
from a menagerie specimen whose origin was unknown.
There can belittle doubt, however, that the specimen belonged
to the form found in Ne|)al, Assam, and southward to Burma,
as Pennant stated that the head was black—a character typical

of that race.

Boddacrt, in his ' Elcnchus Aninialium,' was the first to

bestow on Pennant's specimen the name of Mustela flavigula,
and several other names were also based on the same descrip-

tion, -which materially helped to confuse the synonymy

;

Galidictis chrysogaster is, however, the only one to which
attention need be drawn. This animal is said to be very

dark on the back, head, and legs, with white cheeks and a

golden-yellow breast and underparts, and is described from a

specimen shot at Mussorie in the Himalayas by Mr. R. Gwat-
kins. A few years later Horsfield, in his ' Catalogue of the

East India Collection,' describes, under the name Maries

Gtcatkinsli, a specimen collected in Madras by Mr. (afterwards

Sir) Walter Elliot, and states in addition that it belongs to

the same species as Mr. Gwatkins' Mussorie specimen ; this,

however, is not the case, for, as will be seen later on, the

Mussorie specimen, being only an individual of the typical

M. flavigula in summer, is specifically distinct from that from

Madras. As Horsfield gives a detailed description of the

South-Indian form^ comparing it witli the typical M. flavigula,

and as the specimen from whicli the description was taken is

still in existence in the British Museum, it seems to me
necessary to retain the name Givatkinsii for the South-Indian

species, of which Elliot's specimen would be the type.
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The following species aivl race? (wliich may be easily

recognized) are refcrrecl to this group:

—

IJnb.

I. [n) Mustela favigula (i/pi'ca. Nepal, Assam to Burma.
(A) horeah'ft . . Amnrland & E. Siberia.

(c) peninsularis . Malay Peninsula.

{d) > Jlenricii . , Java, Sumatra, liorneo.

{e) kudtiineiisis . Kiiatun, N.W. Fokien.
(./') — crant/io.fpi/a . Formosa.

II. JJustela Gtcatkinsii . . . . Madras.

Ke>/ to the Grouji.

A. Solos of foot hairy.

a'. Hond dark brown (soal-browii, llidg. *).

rt*. Shoulders lijrlit.

fl^. Smaller ; back brownish (clay,

Kid-.).

n\ Uiiilerpart.s light (ecru -drab,
llidg. ) Mustela flnvi(/ula typica.

Ij*. Undeqiart.s darker (drab, Ridg.) . . M. f. kuatumnsis.
b^. Larger; back yollowish (gallstone-

yellow, IHdg.) M.f. borealii.

i*. Shouldora dark brown (seal-brown,

IJidg.) M. Gwatkitim.
i'. Head light brown (bistre, Ridg.) M.f. .ranthospHa.

B. Solos of foot naked.

a. Shoulders conspicuously lighter than rest

of back M.f. peninsularis.

h. Shouldor.«! not conspicuously lighter than
rest of back M. f. Jlenricii.

Mustela Jlavignla^ Bodd.

The White-chcekcd jrme/, Pounaut, Quad. ii. p. 331 (1781); id. 3rded.
ii. p. o2 (1792^.

Mtmfe/a J/arit/uia, Bodd. Elencli. Anim. p. 88 (ex Ponn.) (1785);
Scliinz, Svnops. IManmi. p. 3]i) (1825): Fi.«chor, Synops. Slamni.

p. 218 (1*820); Bennett, (tard. & Menag. Zool. Soc. p. 22-5, fig.

(1830); Shore, Zool. Journ. v. p. 271 (183o), supj)!. plate xliv.;

S. Miiller, Over do Zoog. van den Ind. Arohip. p. 30 (1839-44):
Schrobor, Siingefb. Su])pl. 2, p. 224 (1841) ; Giebol, Siiugeth. p. 774

(18.09); Thos. P. Z. S. 18s(i, p. (57; Hlanf. Faun. Br. Ind., Mamni.
p. }r,H (1H91); .lent. Cat. Manun. xMus. des P.-B. p. 140 (1802);
Flower, P. Z. S. 1900, p. 3:',3.

Muste/a tnclina, KeiT, An. King. p. 183 (1792).
Vinrra (piadrivolor, Shaw, Oen. Zoo]., Miiniiu. J. 2, p. 420 (1800).
Mnstvla Ivucotis, Beclist. Uebers. viorf. Tliiore, ii. p. 375 (18(X)).

Miirtc (I t/orye (lor6e, Desm. Manim. p. 185. no. 4 (1820).

* Hidgwaj', ' Nomenclature of Colours' (1880). These determinations
must be taken only as n]>proxiniate.
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Mustela leucotis (Temni.) •,Ham. Smith, GrifF., Cuv. An. King., Mamm.
vol. ii. p. 297 (1827), pi. ; id. Jard. Nat. Lib. xv. (Mamm. i.) p. 188
(1842).

MuKtihi Hnrfhn'ckci, Horsf. Zool. Journ. iv. p. 239, pi. xxviii. (1834) ;

Ham. Smith, Jard. Nat. Lib. xv. (jNIamm. i.) p. 187 (1842) ; Less.

Compl. des CEuvres de Buffon, vol. v. p. 301 (1847) ; Jeut. Cat. Ost.

Mairini. des P.-B. p. 112 (1887); id. Cat. Mamm. Mas. des P.-B.

p. 140 (1892).
Martes flavigxih (Bodd.), Hodgson. J. A. S. B. vi. p. oGO (1837); id.

op. cit. X. p. 909 (1841); id. op. cit. xi. p. 281 (1842) ; Gray, List

Mamm. B. IS], p. 04 (1843) ; Hodgs. Calc. Journ. N. H. iv. p. 287
(1844); Gray, Cat. Hodgs. Coll. p. 12 (184G); Horsf. Cat. E. Ind.

Coll. p. 98 (i8ol) ; Blvth, J. A. S. B. xxvi. p. 316 (1858) ; Adams,
P. Z. S. 1858. p. 516;' Blvth, P. Z. S. 1864, p. 485; Jerd. Mamm.
Ind. p. 82 (1867) ; Gray, Cat. Carn. B. M. p. 86 (1869) ; Blvth, Cat.

Mamm. Burmah, J. A. S. B. xliv. extr. no. p. 29 (1875) ; W!! Sclater,

Cat. Mamm. Calc. Mus. i. p. 273 (1891).
Galididis chn/sot/uster, Ham. Smith, Jard. Nat. Lib. xv. (Mamm. i.)

p. 167, pi. vii."(1842).

Subsp. typica.

The fur is long, den.se, and soft. Head, sides of the face,

nape, feet, tail, and hind-quarters very dark brown. Chin
white ; underside of neck golden yellow, shading into very
pale brown on the underparts. The whole of the back light

clay, gradually shading into brown on the hind-quarters.

Ears hairy and of the same colour as the head, with a con-

spicuous light margin. Soles of the feet hairy.

SkuU.—The skull of this species may be distinguished at

a glance from all other species of the genus [M. Gwatkinsii

excepted) by the narrowness of the inner lobe of the posterior

molar, which is of the same width throughout and is in no

way widened or flattened on its innermost margin. It is also

a large and stoutly built skull, that of M. zibellina being the

only one which approaches it in size ; the skull of this last-

named is easily distinguishable by its longer and more
pointed muzzle. The muzzle of M. fiavicjula is proportion-

ately the shortest of the genus, its greater bulk being almost

entirely due to an increase in the size of the brain-case. In

general shape it resembles that of M. foina most closely, for

instead of falling away in front in a direct slope from the

anterior end of the brain-case, as is the case in most species,

the slope is gradual till on a line with the supraorbital pro-

cesses, when it falls away more directly.

Except in size the skulls of the various races do not diflfer

materially from the one which has just been described.

* This is evidently a mistake, as Temminck ne\ er, so far as I know,
published the description of a marten under that name.
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Dimensions (from a Nepal skin) :—Head and body 500

millim. ; tail 475 ; hind foot 101 ; car 34.

Skull

O ca N3 ^ ^ ^
M.Jiavioiil<ii'SeY>&\) 100 89 60 21 43 lo

31. zibeilhia {Kiimschatksi) .. 95 83 53 15 45 11

3/. /oi/m (France) 84 74 51 18 40 14

M. martes (Sweden) 90 80 50 20 44 12

Hah. N. India, Nepal, A.ssam, and soutinvard to Burma.
With regard to tiie difference of summer and winter pelage

in this race I am unable to saj much personally, as the skins

to which I have had access are sadly deficient in the necessary

data. Mr. Adams (P. Z. S. 1858, p. 51(5) points out that

it has a seasonal change, being much darker in summer

;

this fact had been already indicated in the Zool. Journ. vol. v.

by Capt. Shore, and a plate given, representing a specimen
then living in the Zoological Society's Gardens. Mr. Blyth
(P. Z. S. 1864, p. 482), in some notes relating to this species,

also remarks on its change of pelage, stating that in summer
its appearance is very similar to J/. Gwatkinsii. and he then

goes on to ])oint out that Galidictis chrysojaster is an indi-

vidual of M. Jiavigula in summer dress. Mr. Hodgson, in

his unpublished drawings, now in the Zoological Society's

Library, gives two figures of M. favigula, illustrating the

different pelages, and the summer phase undoubtedly repre-

sents an animal of the same species as that figured under
the name G. chrysoyaster.

Mustela jiavigula borealis^ Radde.

Mwitela Jlai-igttla, var. borealis, Radde, Reis, Ost-Sib. i. p 19 Taf i

tig. (1-5) (I862j. 1
. •

•

This form, described by Radde from Amurland, is rather
larger than the \y\y[ca\ jiavigula ; the colour of the head, sides
of face, nape, feet, tail, and hind-quarters is dark brown, as in
the preceding form, but the light colour of the back is much
lighter, being yellowish (gallstone-yellow, Ridgw.) instead of
brownish. The yellow on the throat is also very pale.

Dimensions (of type, from Radde) :—Head and body
610 millim. j tail (with hairsj 4G0 millim.
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llah. Amurland and E. Siberia.

The above description is taken from a specimen from Amur-
land in tlie Museum.

Mustela Jiavi(/ula pcninsulan's, subsp. n.

MilStda jffa n'f/ Ilia, Cixntov, .1. A. S. B. xv. p. 194 (1840); Blanfurd,

J. A. S. B.'xlvii. pt. -2, p. lot) (1878) (nee Bodd.)-

Maitesjlavii/ula, Blytli, J. A. S. B. xxvi. p. 310 (1858).

The race which iniiabits the Malay Peninsula has lono-

been recognized as a clearly distinguishable form of the true

M.ftavigula, although it does not appear to have been given

a ppecial name.

The hair is short and close on all parts of the body and the

soles of the feet are naked. The face and crown of the head

are light brown (Front's brown, Ridgw ), and two dark stripes,

about 40 millim. in length and of a slightly darker shade,

extend backward on either side of the neck, starting from

immediately behind the ears. On the nape and across the

shoulders the colour is of a brownish fulvous (tawny olive,

Ridgw.), gradually shading into dark brown on the hinder

]
art of the body. The chin is dirty white and the throat and

fore chest golden fulvous ; the remainder of the underparts

(with the exception of a small patch on the vent) are brown,

of a slightly lighter shade than the back. Feet and tail dark

brown.
The skull is only to be distinguished from that of the true

Jfovi'gula by its slightly smaller size.

Dimensions (of type from skin) :—Head and body 475
millim. ; tail 425.

tSkull : zygomatic breadth GO ; least breadth at postorbital

constriction 23 ; length of palate from henselion 44 ; least

palatal breadth between carnassials 15.

JIab. Malay Peninsula and South Burma.
Ti///e cJ , B.M. 85. (S. 1. 66. Bankasun, Tenasserim.

Collected on the 20th June, 1877, by Mr. W. Davison and
presented by Mr. A. O. Hume.
The short fur, naked soles, and dark underparts Vt^ill

enable this form to be easily distinguished from the typical

M. Jiucigula.

Mustela Jlavigula Henricil, Westerman.

Mmfehi He)iricii, Westerman, Bijdiaijen tot de Dierkiinde, i. p. 13

(1849) ; .Jentink, Cat. U^t. Mas. ded P.-B. p. 112 (1887; ; id. Cut.

Mamni. Mas. de.^ P.-B. p. 140 (18'Ji>).
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Mu^teUi fi4iviijula, IJodd., <iray, \'iiy, uf ' .Samararij,',' p. 17 (18.50);
IIosi', .Mainiii. IJonit'o, p. 20 (I8'.)l).

MuMclti litsiuti^, Toiiiin., MS., Jeiit. Cat. M;iinin. Mus. dos V.-W. i). 1 JO
(IS!)!').

In the shortness of tlie fur ami the luiketl soles to the feet

this form, deseribed by Westerniau from a specimen taken at

Padan^, Sumatra, resembles the precedin<j.

The general colour throughout, with the exception of the
chin, throat, fore ehe.st, and a patch on the vent, is dark
brown, darkest on the tail and feet and li<^htost on the nape
and shoulders, the underparts not being in any way lighter

than the back. The lines on either side behind the ear

noticed in the last form are similar in this race and well

marked. The chin is white, the throat and fore chest pale

yellow, and the vont-|)ateh dull white.

The skull differs only in being slightly smaller than in all

the preceding tbr(ns.

Dimensions (from skin):—Head and body 450 inillim.;

tail 450.

iSkiill : greatest length 92; Ijasal length 81; zygomatic
breadth 53 ; length of palate 41 ; Ica.st breadth at post(jrbital

constriction 21 ; least breadth of palate between carnassials 15.

Hub. Sumatra, Java, Borneo.

This race is most nearly allied, as might be expected, to the

Malay form, but is very much darker in colour, which renders
it easily distinguishable.

Mustela Jiavigula xanthospila (Swinhoe).

MariesJluviyidu, var. ximthospila, Swiulioe, P. Z. S. 1870, p. Cy2'.).

I have examined the Formosan form of M. Jiaolfjula

described by Swinhoe, of which the type is the only specimen
;

it is, as one would expect, an intermediate link between the

two southern forms on the one hand, and the Chinese form,

which 1 propose to describe next, on the other. In size it is

much the same as Bornean examples—that is to say, small

—

althongh Swinhoe's measurements, quoted below, make it as
large as my measurements of the Nepal form. These latter,

however, being made from the dried skin cannot be considered

accurate, and tiie measurements of the skulls, always a much
safer test, show it to be rather smaller.

The hair on the body is of moderate length, although not
so long as in the maitdand race, and the soles of the feet

hairy. The crown of the head, sides of the face, and nape
are light brown (bistre, Kidg.), the hairs on the nape having
white tips ; the dark stripes extending backwards from the
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ears are clear and distinct, as in the southern forms. The
shoulders and anterior part of the body are of a clear golden

fulvous, shading gradually to a dark brown on the hind-

quarters. The feet and tail are dark brown, the underparts,

except for a patch on the vent, pale brown, rather lighter than

in M.f, Henricii. Chin, fore chest, and patch on the vent

white; the throat deep yellow.

The skull does not differ in any material respect from that

of the other forms.

Dimensions (in the flesh, after Swinhoe) :—Head and body
500 millim. ; tail .350 ; hind foot 87; ear 31.

Skull: greatest length 91; basal length 76; zygomatic
breadth 50; length of palate 40; least breadth at interorbital

constriction 24 ; least breadth of palate between carnassials 14.

Hah. Formosa.

Type B.M. 70. 2. 10. 97. Presented by Mr. Swinhoe.

Mustela flavigula kuatunensis, subsp. n.

The hairs are long and soft and the soles of the feet hairy,

as in M. flavigula typica. Head, sides of the face, nape, feet,

and tail very dark brown ; remainder of the upper parts

yellowish brown (clay, Ridg.), shading gradually to dark

brown on the hind-quarters. The hairs towards the edge of

the dark colour on the nape have fulvous tips, and the back-

ward lines from the ears are only noticeable by the absence

of these ti))S. The whole of the underparts from the fore

chest backwards are of a uniform pale brown (drab, Ridg.).

(3hin snow-white; throat and fore chest bright orange-yellow

(orange-ochraceous, Ridg.).

Skull as in the preceding forms.

Dimensions (from skin) :—Head and body 350 millim.

;

tail 350.

Skull : greatest length 94 ;
basal length 85 ; zygomatic

breadth 52 ; length of palate 41 ; least breadth at postorbital

constriction 22 ;
least breadth between carnassials 13.

Hah. Kuatun, N.W. Fokien, China.

Type B.M. 98. 11. 1. 7. 6th May, 1898. Presented by

Mr. J. de La Touche.

This form resembles the typical race in the general colour

of the upper parts, the long hair, and hairy soles, while in

size and the brown underparts it shows affinities through the

Formosan race to the Southern forms.
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Muatehi Gtratkinsi't (Ilorsf.).

Afartes Gwatkinsii, Ilorsf. Cat. E. Ind. Coll. p. 99 (1851) ; Blyth,

J. A. S. H. vol. xxvi. p. 310 (18.08).

The wliole animal, except the chin ami throat, very dark

brown. Hair long and coarse, soles of the feet hairy ; the

ears are wanting in the light margin charactcri-stic of the other

species. Chin white, throat deep yellow ; there is on either

side a dark sjiot in line with the mouth and about midway
between its corner and the base of the ear.

The skull differs in several points from that of M.Jitvic/ula,

although it is clearly allied to that species and agrees with it

in the shape of the posterior molar.

In its general shape it is greatly flattened, especially over

tlie eyes, and it hardly rises at all over the brain-case; the

auditory bullae are also somewhat flattened, and the meatus in

consequence rather shorter and less conspicuous.

It further diftVrs from the skulls of all the other species in

the absence of the first premolar, and, judging by the distance

between the second premolar and the canine, this does not

seem to be an individual variation.

There is a second skull in the ]\luseum collected in the

Nilgiris by Mr. Davison which agrees in every respect with

the type.

Dimensions (from skin):—Head and body 350 millim.

;

tail 300.

Skull : greatest length 82 ; basal length 78 ; zj'gomatic

breadth 50 ; least breadth at postorbital constriction 22

;

least jjalatal breadth between carnassial.^ 13.

JIab. Peninsula of India.

Tj/;.e ? ad., H.M. 79. 11. 21. G21. Madras. Collected

by (Sir W. Elliot, and presented through Col. Sykes to the

Indian Museum.

XLVl.

—

Descriptions of Genera and Species of Coleoptera

from South Africa. By II. S. GORHAM, F.Z.S. &c.

[Continued from vol. v. p. 04.]

Since the first part of this |)aj)er was printed I have received

a further collection from Mr. Guy A. K. Marshall, in whicii

are many interesting species not contained in his first collec-

tion, ot which I now give an account, as well as of the other

families (the (."occiiicllidaj &c ) sent to me. Of some of the

Ann. d: Mag. A'. Ilist. Ser. 7. Vol. vii. 24
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obscun r species of this family I have had the advantage of

Heir J. Weise's opinion, which is referred to in its proper

phice.

Sonic of the Meljrid^e liere described cannot be at once
referred to their proper genera. The Soutli-African members
of this subfamily, including those described by former authors,

will require entire revision, the reception of them into

existing genera, as Anthocomus and Attalus, being always a

matter of doubt.

The following are the localities referred to under the numbers
given in the first part of this paper :

—

Dolichopsis aiironitens, Gorh. Ann. & Mag. Nat. Hist. 1900,
v. p. 74.

Mashonaland, Salisbury (sweeping Jan. 1895).

Opetiopalpus ruhn'colh's, Kl., Gorh. torn. cit. p. 75.

Natal, Frere (under dried cow-dung).

Ichthyurus sp. ?, Gorh. torn. cit. p. 85.

Mashonaland, Salisbury (not Natal).

Promeco^anguria MarshalU, Gorh. torn. cit. p. 87.

Natal, Frere.

Promeculanrjuria trogositoides, Gorh. loc. cit.

Mashonaland, Umgesi Spruit, near Charter.

Amhlyscelis nigrinus, Gorh. torn. cit. p. 88.

The two higher numbers, Mashonaland, Salisbury (in

fungi).

Ancylopus nigrofuscus, Gorh. torn. cit. p. 93.

Mashonaland, Salisbury, Makabusi River (under flood-

rubbish). Not Natal.

Lycus rostratuSj Linn.

Mashonaland, Salisbury.

Lycus subtrabeatus, Bourg.

Mashonaland, Salisbury (Marshall).

Lycus sp., Gorh. torn. cit. p. 84.

Cape Colony, Uitenhage.

Calo2)teron rujicol/e, Bohem. Ins. Caffr. i. fasc. ii. p. 438.

Bab Natal, Malvern, Karkhof (Marshall).
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Telephorus teter^ sp. n.

Xi^^tir, op;ieus, puho brevi oinoroa vostitiH ; aiitoniiis corporis loiigi-

tulino; prothonico sub ju nirafo, basin versus patello august ito,

lute euialii'iilato ; elytris subtilitor crebro rujosis, subcoriaceis.

Long. 5"5 niilliin.

Hah. Natal, Malvern (Marshall).

Aiitenmt in the male (?) a little lonj^er than the boily, very
thin, the basal joint stout, equal in length to the third, the

second vory short, the fourth to the eleventh about equal in

length and nearly twice as long as the third. In the female

the antennae are shorter by about the length of a joint.

That this species is very near to Cantharis nijrina, Bohein.,

I have no doubt, but the description of the thorax as " by
half shorter than its breadth " in that insect seems to ine to

point to a different species, as here the length and breadth are

al)0ut equal ; moreover, Bohenian makes no mention of the

distinct but broad im])ression which runs the whole length of

the thorax. The front angles are a little thickened and
plicate, the sides very narrowly reflexed ; the front margin is

little reHexed. Tiie elytra are a little more shining than the

head and thorax. The wliole insect is deep black, including

the palpi, which Boheman says in C. niyrina are " nigro-

piceis."

Two examples.

Fam. Cleridae.

Subfara. TiLLiDEs.

\_Clerus'\ sanguinalis, Westw.

[Clems] Mnyuinalis, Westw. P. Z. 8. 1852, p. 36, t. xxv. fig. 7.

The genus of this insect is doubtful. It is placed under
" LissnuUcus " in Lohde's Catalogue, but has little in common
with L. lavis^ Waterh.

I believe it to be the same as Macrotehis sanguineuSy Th.,

and Aphelochroa carneipennis, Quedenf., is perhaps a syno-

nym. But our insect has the ajiex of the antennaB concolorous

and the femora all red except at the knees, and therefore does

not altogether agree with Westwood's description.

I/ah. Maslionahmd, Salisbury.

Graptoclerus, gen. nov.

Tarsi sftt lati, articulo prinio brcvi superne discrete, baud bilobato,

articulia scouudo, tertio et (iuart<j bilobatis valde lamellatis,

1'4*
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unguiculis simiilicibus, basi vix dentatis ; capite prothoraceque

rugose pimctatis, hoc in medio subdilatato, Ociili morlice granu-

lali, vix emaiginati, transvcrsi. Antenna; graciles ; clava triarticu-

lafa, laxe furmata ; articiilis liaud transversis, ultimo ovato, apice

conipre.sso ai'umiuato. Palpi maxillares apice subulate, labiales

articulo ultimo socuriformi.

Corpus longius pilosura.

I propose the above tor several species of South-African

Cleiidae, some of wliicli liave been described by Boheiiian

and others as " 6Vert<s," but which differ entirely from the

American species now referred to that name. They belono^

to the subfamily of Tillides, the joints of the tarsi being all

visible from above. They are not FhilocaU, differing in

the form of the antennai and of the thorax. Witii Tltana-

stiints they have much in common in general appearance, but

to any one comparing this insect with T. forinicarius the most
radical differences (apart from the critical one of the basal

joint of the larsi) will appear, notably the short antennai with

abruj)t three-jointed lax club, the thorax with subtubercular

smooth inteispaces, the elytra uniformly punctured from the

base to apex, the fasciaj not clothed with scales, &c. ; the

claws scarcely widened at their bases nor dentate, and feebler.

For type I propose to take the species I now describe as

Graploclerus sipiatus, and I provisionally associate with it

two other species which Mr. G. A. K. Marshall has sent.

Grnptochrus signatiis, sp. n.

Is iger, capite prothoraceque obscure sanguineis, creberrime subrugose

punctatis, hoc antics posticeque const ricto, disco hie illic la^vi,

spatiis loevibus parura tuniidis ; elytris fasciis duabus albis baud
eburatis, anteriore paullo arcuata et obliqua, projje basin nee

siituram nee marginem attingente, posteriore communi, pone
medium, recta, integra ; antennis I'ufis, basin versus et apice ipso

dilutioribns.

Long. 7*5 millim. *

Ilah. Mashonaland, Salisbury {Marshall).

'i'he head is thickly, confluently, and subrugosely punc-

tured, obscurely red, covered with long hairs, and the eyes

have hairs. 'J'he thorax is nearly as wide as the elytra and
of equal width with the eyes ; it is constricted in the usual

way in front and much rounded in to the base, which is

margined ; its disk is rugosely punctured and there are

smooth uneven spaces a little raised. The whole of the

elytra are densely and confluently punctured, without any
series, and the yellow-white fascias are equally punctured.
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Graptoclerus rquextris.

" Clfrus " equestris, Boheinan, Ins. CaQr. i. fiwc. ii. p. 498.

JIah. ^Inslionaliiiid, tSalisl)ury {MnrshnU).
Two specimens a;L;rce witli the ilesciiptioa of this insect. I

had not seen it before; with the following species and several
others it will require a new f;enus for its rece;)tion.

Tliey were found at Salisbury in Senteinber 1893 " on
Mosasa."

Although this is a very much smoother insect than the one
1 describe as G. sl(jnatus, it will be properly placed in the
same genus. The general characters of the antennae, tarsi,

and claws, the form of the thorax and its smooth interspaces,

and the punctuation of the elytra without series arc the same.

Graptoclerus quadripunctatus^ s[). n.

Ochraccnp, crcbre, confluenter, elytris distinctius piinctatis, his

niaculis duabus in siugubs, nee suturam nee marginem attio-

gcntibus. nigris.

Long. G miliim.

Ilah. Natal, ^lalvern, Umkomaas River [Marshall).

This insect so much resembles Opilo {C/erus) nodicollia^

Bohem,, that it might readily be confounded with it. The
form of the thorax, however, is quite different. The iiead

and thorax are closely and rugosely though not very coarsely

graiiul;ite-j)unclate, and hence appear dull. The thorax is

broader than long, much rounded behind, and marginal at its

base; behind the anterior constriction there is a smooth,
slightly elevated ridge, interrupted in the middle, and other

smooth interspaces further back, especially in the middle, one
before the base forms a sort of imperfect carina. The elytra

are thickly and contluently and more coarsely punctured.

Thcie is a black transverse spot before the middle, and another

rounder and larger one about one quarter before the apex.

The antenna are thin, as in G. siqnatuSy their third to

eighth joints elongate-fusiform, gradually shortening; the

ninth to eleventh form a lax elongate club, of which the ninth

joint is elongate, the tenth is obconic, not much longer than
wide, the apical joint is ovate, acuminate, and compressed
at the tip. The maxillary palpi have the apical joint trans-

versely cup-shaped and obliquely articulated.

Two specimens, and one received from M. Therv without
special locality.
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Prosymnus, Laporte de Castelnau.

ProKi/tnmis, Laporte de Castelnau, Silb. Rev. vol. iv. 1836, p. 61.

jRyparus, Spin. Mon. Cler. ii. p. 73 (1844).

Prosymnus villasus, sp. n.

Brunneus ; capite prothoraceque creberrime, subrugose, conflucnter,

elytris grosse rugose punctatis, omnium longius tomentosis ;
an-

tennis capitis prothoracisque longitudine ; ore, corpore subtus

fcmoribusquenigro-brunneis; antennarum articulis tertioet quarto

quam secundus sesqui longioribus, articulis 5-8 secundo sub-

a?qua]ibus, tril>us ultimis clavam lasam prebentibus, ultimo ovato.

Long. 6-b millim.

Hob. Mashonaland, Salisbury {Marshall).

Obscure brown above, the thorax a shade more darkly so

than the elytra j the head and thorax are so densely clothed

with long upright hairs that the punctuation is seen with

difficulty, except where the pubescence is worn off; it is then

Been to be quite thick, granular, and often confluent ; the inter-

stices are shining. The thorax is nearly as broad as the elytra

at their base ; its sides are finely margined and reflexed, but

this can only be seen when the hairs are worn off. The
elytra are evenly covered with large variolose pits, with

rugose interstices, often confluent, without arrangement.

The underside is darker, pitchy brown, obsoletely and not

deeply punctured
; the femora are dark, but the trochanters

and parts of the abdomen, the trophi, the tibia3, and tarsi are

ferruginous. In two examples all the body and the whole of

the legs are pale rusty red.

Three example.?.

That this in.sect is allied to Ryparus tomentosus, Spin., is

obvious ; that it is distinct is, I think, equally certain. The
colour, the length of the joints of the antenna?, and the punc-

tuation are different both from the description and the figure;

in the latter the third joint of the antennae is shown as rather

shorter than the second, whereas in F. villosus it and the

fourth are half as long again, while the whole antenna is

much longer proportionally in our insect. Besides this,

numerous points of difference exist. That it is different

from rrosyrnnus cribripenniSj Lap., it would be impossible

from his short description, or that in Klug (Cler. p. 394), to

tell ; but the difference in locality justifies me in the belief

that it will be found to be so.

In the Munich Catalogue and in Lohde's Catalogue recently

published these names are given as synonyms, on what
ground I know not, as the insects are of great rarity in
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collections. Spinola did iiol think his spj'cies would prove

even congeneric, but he relied <»n the grooving of the femora,

a very common character which occurs in a greater or less

degree in other genera of Necrobiides and Enopliides, and
would very probably have not been mentioned by Laporte.

It is, huwt'ver, more probable that the species are distinct.

Before makers of catalogues place specific names as syno-

nyms, they should satisfy themselves that some competent
specialist has had both insects before him and at the same
time.

Ilydnucera punctipennis, Bohem.

Hydttocera pundipennii, Boheiu. Ins. CafFr. i. fasc. ii. p. oil.

1 have already (Trans. Ent. Hoc. 1877, p. 260) remarked
that Hydnocera is an essentially American genus. The
Eastern species prove on examination to have a wholly

different antennal structure, and have been separated under

X\\Q wvimG Neohydnufi ; and while I admit that 1 cannot at

present discover good characters by wliic'.i the present insect

might be generically separated, yet I feel contident such will

be found, unless the insect can be considered not truly

endemic.

Two examples sent by Mr. Marshall appear to hi identical

with this ; but the tarsi are darker than Boheman's descrip-

tion would lead one to expect, and in one at least are nearly

black.

1 believe they wore captured at »Salisl)Uiy ; -4990, GSO'i.

Opetiopalpus rubricollis, Kl.

Opetiopalpia rubrkollis, Kl., Gorli. Ann. .t Mag. Nat. Ili>t. IW), v.

p. 75.

The locality for these examples is Natal, Frere, under dried

cow-dung.

Opetiopalpus caffrariua^ .^p. n.

Niger, elytris cyaneis, aut«nnis pedihusqiie testaceis, tarsis ad

apicem infuscatis ; capite prothoraceqiie creberrime, minute,

elytris a Vjasi ultra medium lurliter seriatim fore ^.Tosse punotatis,

inde laivibus.

Long. 3 millira.

Ilah. Maslionaland, Salisbury {Mar.shtdl).

The head and thorax are black, inclining to be pitchy, and

with the whole body are densely covered with fioccose pile;

they are densely punctured, so as to be dull ; the elytra are

shining, dark blue, and with series of very large oblong
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punctures reaching from tlie base beyond the middle. The
aiitennffi are fairly long for this genus, entirely yellow, and
the legs are also yellow, only the tarsi being int'uscate.

Two examples of this species were sent. Jt is not very like

any ifpetiopulpus known to me.

Fam. MelyridaB.

Attains rideas y sp. n.

Attalunt ornatij}ennem referens, latior, elytrorxim latcribus magis

explanatis. Loeto flavus, clytris basi et lunula postica lata nigris.

cJ . Long. -4 niillim.

Jl/as, clytris ad ajiicem lamina elevata haraata instructis, apice ipso

invaginato et emarginato.

Hah. Natal, Old Umtali [Marshall).

The headj prothorax, legs, and apex of the elytra and

abdomen are of a rieh ferruginous red ; the margin of the

thorax from the front angles and at the base is a little ex-

panded and is whitish yellow; the head is shining; the

antennae red and serrate, as in A. omatipennis. The elytra

are expanded and obsoletely bicostate, more distinctly punc-

tured than in A. omatipennis^ the lateral margins a little

thickened and reflexed. The humeral callus is raised and
prolonged obliquely backwards as an indistinct carina. The
broad basal spot on each is contracted at the suture and the

margin ; the |)Osterior lunule is wide and reaches to the reflex

edge of both the suture and margin.

Two specimens, both males.

Ohs. This species is easily discriminated by the red head

and by the posterior lunule showing no sign of forming a ring.

Attalus? albofasciatuSj sp. n.

Elongatus, piceus, submetallico-jiitens, nigro-pubescens, ore, anten-

naium ba^i, tibiis tarsisque sordide (lavis ; elytris fascia communi
ante medium apiccquc albidis. Caput sat magnum, oblongum,

antice profur:de foveolato-canaliculatiira, palpis nigris; antennis

filil'ormibus, capitis ])rothoracisque longitudine, hoc quam caput

hai.d latiore, basi paullo producto, margine reflexo albescente;

pedes longi, tarsis longis (feminai?), quinque-articulatis.

Long. 2-25 millim.

Hob. Natal, Malvern (Marshall).

This insect is probably not an Attalus; but the two ex-
amples before me being ap|>arently females, they may conve-
niently be placed there till the sexes are known. They differ

from the type of that germs in being hairy all over. The
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antennaj are not long iuul aii' scarcely scrrati', fuscous, witli

tiie basal half pale, but touclidl with fuscous above for tlje

first two or three joints. The head is large and long for the

size of the insect and the niouth produced. The thorax is

long and narrow, the base obviously produced, so as to lap

over the base of the elytra, yet not as in C/iaropus; its

suifacc is uneven and there is a vague fovea in the middle of

its base. The elytra are very thickly set with long black

hairs, but are yet quite shining, irregularly and thickly punc-

tate, subcoriaceous, soft in texture ; in one example white at

their apex, in the other the a])ex is concolorous. The white

fascia extends a liitlc on both sides, at the margins, and suture.

The femora ami tibiiu are clothed with long pubescence.

The body beneath is fuscous, the tip of the abdomen (where

it is not covered by the elytra) is rusty red.

I consider it better to describe this insect than to leave it

undescribed, because (I) I cannot be certain that one or both

are not males, (2) because by the characters given it is easily

to be recognized, (3) because it is, as I think, plainly not

described by Boheman, nor to be placed iu either of the genera

quoted by him.

Altalus? lugens, sp. n.

Elongatus, totus niger, nitens ; elytris pubo brevi einerea vestitis
;

ore producto ; capitis fronte dcpressa, inter oculos breviter pro-

funde caufiliculala : prothorace oblongo-cinadrato, basi baud pro-

ducto, margitiibus icHexis ; elvtris pcrobsolete subcoriaceis.

Long. 2'25 milliru.

Ila}>, Mashonaland, Salisbury (on Mosasa, Marshall).

This litile insect is in form similar to A.alhofascialuSj and, like

it, is doubtfully of this genus ; it is, however, clearly congeneric

with that species, but is less hairy. At first sight it is very

like a small Malthodes, and, indeed, at first 1 was inclined to

believe it to be a member of the Telephoriditf. The antennae

are, however, inserted well in front, almost at the apex of the

rostrate part of the head. The tarsi are very thin, and appa-

rently the claws are simple and without pads. The small

size and entirely black colour, if the exception is made of the

pitchy second joint of the antenna?, will cause this species to

be easily recognized.

Three examples.

Anthocomiis felix, sp. n.

Statura A. ridentis, lite flavus ; ca|)itis basi, prothoracis vitta (maris

latiort'^, tlytrorum basi et a.acuJa subapicah subquadiata, ujcbo-
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et metastemo pedibusquo posticis nigris, his geniculis tarsisque

flavescentibus.

Long. 4-5 millim. c^ $ ,

Hah. Maslionaland, Salisbury, Aug. and Sept., on Mosasa
{Marshall).

Mas, occipite cannula V simulante impressa pone carinulam fossu-

latam ; antennis acute serratis.

Femina, autenuis brevioribus subserratis ; fronte plana.

Head black in the male, except the mouth and portion in

front of the eyes; in the female only the base behind the eyes
black

; antennae yellow, becoming slightly fuscous at the tip.

Thorax with the front margin straiglit, the sides and base

rounded in one uniform curve, the margin very narrowly
reflexed, with a black obconic vitta, with its vertex on the

base in the male (in the female this is only represented by an
indefinite line), impressed with a wide and rather irregular

fossa in front, which in the female is very indefinite. The
elytra are rather broad, evenly rounded at the apex, and with
no difference in the sexes, except that in the male they do not

cover the last three segments of the abdomen, each with two
blue-black spots, the basal one irregular on the apical side

and occupying the whole base, the subapical one is large and
squarish, but yet rounded on its apical side. The breast is

black, but the abdomen and head beneath are red. The
apical segments of the abdomen in the female in the middle,

the extreme apex in the male, are black above. The legs are

yellow, but the posterior pair are black, with only the

trochanters and knees pale.

Two specimens.

This pretty Anthocomus is coloured something like Attalus
ridens here described; the absence of the overlapping joint of

the tarsus in the male will prevent its being taken for a

member of that genus.

Chah'corus? formicarius, sp. n.

Niger, antennarum basi, tibiis tarsisque anticiset interraediis flavis,

illis basi infuscatis
;
prothorace elongato, basi valde constricto

depressoque, antice convexo, nigro, basi albido-flavo ; elytris

ovatis valde convexis, parce griseo pilosis, profunda seriatim

punctatis, nitidis.

Long. 2 miUim.

Bab. Natal, Malvern {Marshall).

Head with the eyes wider than the thorax, minutely but

distinctly punctured ; antennae filiform, fuscous at the apex,
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yellow for about four juints at the. \k\av
;

palpi Mack; tliorax

coinpicsscil laterally, iioiliforin, much constricted aii'l de-

prcs.sctl at the base, the basal portion white ; elytra iiillated,

very deeply and rather coarsely impressed, with elongate

punctures, and with very widely scattered but long upright

hairs. Legs long, tarsi all live-jointed, the hinder tarsi

especially long.

I have placed this species provisionally as a Chah'corus

because it is clearly allied to and congeneric with ChalicoruH

col/aris, Bohcman ; but I have not yet seen any species

agreeing with the insect described by Erichson as C. vinulus,

which appears to have the elytra not inflated, and therefore

1 tliink it doubtful if Boheman's species are to be associated

with it.

This very curious little species is almost as perfect an ant-

mimic as the Ceylonese Myrmecospectra. It has altogether

the facies of a small ant. The illusion is heightened when
the insect is viewed laterally, the pale portion of the thorax

then appearing to be a node.

Three sj)ecimens were sent me by Mr. Marshall, of which

1 cannot state the sex.

Ilapalochrus mashunnx, sp. n.

Niger, superne obscure cyancus, punnn nitidua, cinereo-pubescens ;

capite parcius punctate, iiitido; aiiterinis nigris, paullo serratis ;

prolhorace nitido, ad latera obsolete punctate, ante basiu traus-

versim imprcsso ; elytris crtberrime coriaceo-pmietatis, corporo

infra cum pedibua nigro.

Long, vix 5 millim. J $ •

Ma.^, tibiis anticis apicem versus excisis, intermodiis valdc incras-

satis, infra medium profunda excisis.

Ilah. Maslionaland, Salisbury (J/arA7/a//).

This IJapaluchrus is at once distinguished from any
described species by the size, colour, and black antennoe and

legs. Very similar species (undcscribed) are in my collection

from ^Mozambique and Zanzibar, but differ in not being

clothed, as this is, with pubescence, and in the punctuation.

The antennae are simj)ly serrate and are nearly alike in both

sexes.

Three specimens, two of them males, were obtained by-

Mr. Marshall by sweeping in December 1898.

Jlapalochrus a-rosus, sp. n.

Niger, pupcrnc acnens vel cupreomicnns. jmrcius pul csccns ; elytris

cuprtis vcl anco-viridiliU8 ; capitc crcbre. prolhorace ad buBin et
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ad latcra crebrc punctatis ; elytris crobre, distincte, subcoriace

punctatis ; antcnnis, pedibus ct corpore infra iiigris.

Long. 5 millim. J 2 .

Mas, tibiis aiiticis ad apicem excisis et torquaiis, interniediis infra

medium iucrassatis et excisis.

Hah. Maslionaland, Lcsapi River {Marshall^.

Allied to II. inashunus ; a very little larger, and appears a

little more robustly built. 'J'he head is very much more
coarsely but yet closely punctured ; the antenute are similar,

but more robust ; they are feebly serrate, and alike in both

sexes. The thorax is like that of //. mashunus, but more
coarsely punctured ; in both species it is wider than lonp^.

The elytra are also similar, but more coarsely punctured, the

punctures are often continent and are evenly sj)read over the

whole surface; the ])ubescence is grey and not distinct, unless

viewed sideways.

Three examples were sent, obtained in November 1897.

Iledijhius variicornis^ Bohem.

Hedyhius variicornis, Bohem. Ins. Caffr. i. fasc. ii. p. 467.

Hah. Mashonaland, Salisbury {Marshall).

Two examples (a male and a female) are probably to be

referred to this; but the measurements given by Boheman seem
too small ; our male measures 5 millim. and the female 4^.

The structure of the head is also not well expressed if our

insect be identical, as it is not oidy " uneven, with the front

deeply impressed on each side," but it has the buccal portion

yellow, raised into a semicircular ridge in front of the eyes,

and with an elevation projecting backwards into the cavity;

tlie whole occiput, which is black, is excavated, and with two

or three black, setilorm, elevated spines. The antenna? have

the first two joints sjjottcd with black above and the third to

the sixth joints yellow, the remainder fuscous. The head of

the female is bilossukite ; only the second joint is spotted,

the filth to the end joiiits fuscous, and the ^\ hole antenna

shorter than in the n)ale ; the tarsi in the female are also

blackish.

Notwithstanding these slight discrepancies 1 think this

insect is //. variicornis, Bohem.

Hedyhius alhipennis, sp. n.

Pallida flams, antennarum articulis tertio ad apicalem superne

fusco-lineatis (maris triLus ultimis fuscis) ; prothorace valde

transverse, lateribus subangulatis, immaculato ; el} tris albis,
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nigro-pilosellis, crobre, fortitt-r ot conHuenter punctatis ; corpore

Bubtiis cum peflibus Havo ; epimeria, meso- et mctutboracis uigro-

niaciiliitia.

LoTi^;. )v>-7 millim. cT 9 •

A/(j»', nnUMuiis 8Csi|uiloiij;ioribu!', ad apicem maj^s infuscatis ; capitis

vertice lamina transversa irre^ul.iri utrimjue subiiivoluta, oecipite

ab oculis t'orliterexcavato, in medio quasi bicuriuato, posticeelevato

piano.

Femina, antcnnis brevioribu-*, oecipite piano raagis nitido.

JJuh. Maslionaland, Salisbnrj {Marshall).

This very curiously coloured Iledyhiiis is wholly unlike ativ

described from Soutli Africa, but is allied and very similar

to //. livi'hiSy Gorham, from Abyssinia. The structure of

the head is unlike that of either of the three species described

by uie in these ' Annals ' (of. torn. cit. pp. SO, JS 1), but is similar

to that of the Abyssinian species, but is less stronjijly pro-

nounced ; this structure is so very peculiar and ditficult to

describe, that reference should be made to the description of

//. lividus as well. The elytra are similar, but appear more
ivory-while in IMr. ]\Iarshall's specimens owin^ to their better

prcscrvaiion. They are much more strongly and deeply

f)unctured than in the blue wing-cased species, and are also

arger and longer in proportion. The head and thora.x in the

male are more opaque than in the female. The extreme base

of the head (wjiich in the specimens before me is sunk in the

thorax) appears to be blackish, showing through the trans-

parent front of the thorax, but the pronotum is unspotted in

itself.

Ubs. It has been suggested that //. anceps^ described on

p. 81 [t. c), is a synonym of //. superciliosus of Boheman. It

IS possible that that may ])rove to be so; but, apart from the

fact that the three species 1 have distinguished are so closely

allied that it would be perhaps impossible to say which of

them should be reterred to Boheman's insect from description

alone, J beg here to protest against hasty assumptions on
synonymy, especially by persons who have a very limited

acquaintance with the group. I had, of course, studied

Bolieman before describing any of the Malachiidie, and the

conclusion I came to was that 1 could not identify either of

our insects with the sj)ecies referred to.

Some other suggestions made prove on examination to be
so wide of the mark, that 1 need unly remark that they betray

a want of acquaintance with the elements of the subject or a

want of acumen in appreciating even crucial differences.



362 Rev. li. S. Gorliam on

Melyris rujioentris, Boheni.

Melyris nifivetitris, Bohem. Ins. Caffr. i. fasc. ii. p. 479.

Hah. JMashonalan.l, Salisbury {Marsha/l).

Very close to M. corrosa, lleiche, and M. festiva, Reiche.
Specimens which I have from Natal and these from Salisbury

seem to differ in having the thorax more even, with the

lateral carinjB straighter and not sinuate or interrupted in the

middle, and by the interstices of the elytra being less rugoscly
reticulate. The antennte have the apical four joints wholly
black ; the three preceding these have the inner produced
sides black, but are red externally, as the bases are. The
legs with their coxeb are red, the claws alone being black.

Species of MeJyris often occur in profusion when they are

found ; the four examples sent by Mr. Marshall were found
on flowers of Protea.

Fam. Erotylidae.

Promecolanguria natalensis, sp. n.

Sordide flava, elytris dilutioribus ; autennis brevibus, articulis

septem flavis subcequalibus, quatuor apicalibiis nigricantibus
;

prothorace oblongo, conrexo, lateribus sinuatis, basi bistrigato

inter strigas traiisversim impresso ; capite profuiide, prothorace

miiiutius et minus crebre puuctatis.

Long, vix 6 millira,

Uab. Natal, Malvern, by beating Eugenia {Marshall)

.

Of the same size and very similar in general appearance to

P. trogositoides, G., this insect is to be distmguished by
several important characters. The head is rusty red ; the

antennae are shorter, with only four or five joints at the apex

black ; the punctuation of the head is much deeper and more
distinct than in that species. The thorax is quite of a

different shape, being more convex, with depressed front

angles, being, in fact, of the form common to Anadastus, and

with deep short basal strigae, and transversely impressed

between them. At present I have not referred sjjecies from

Africa to Anadastus, but it is possible this insect may have

to be transferred to that genus,

Episcapkula picturata, sp. n.

Oblonga, subparallela, nigra ; capite prothoraceque creberrime punc-

tatis, hoc transverse, aiitice paullo angustato, angulis anticis et

posticis acutis, macuhs duabus, ad marginem anticam annexis,

linearibus, undulatis, rufis ; eh triij brevissime pubesceatibus,
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strif,'i8(hmlnis Itasalilms, uiialmiiu'rali, una jiixtiim«'<liunn,fas(;ii.s(juo

frihus vnMr uiidulatis, tc'iiuilmrt, iiec luargiiicm ncc sutiiram

uttiii};oiitil)U8, prima hunu'ium siiliciripcnfo, securula jtoiie medium,
torlia suhapicali rufis, liis ruro-itulicsccutihus ; antermaruin
articulis tort load octavum fusiformihus, sul)ii'qualibus,terti')|)arum

elonj^ato, clava elougata, articulis duobus ultimis subquadratis.

Long. 11-lii uiillim.

Ilah. Mashonaland, Salisbury {}[<irsh<ill)

.

The general form of this insect is quite that of the first

section of the genus Episcapha, and the thin antennio with
long joints in the funiculus, which also are pubescent, and an
elonj:;ate club, of which the basal joint is obconic and the two
following not wider than long, as well as the structure of the

body beneath, quite confirm the opinion that it should be

placed in Episcapha or Episcaphula. But it differs from all

known African Episcapliuhe by the pattern, which on the

elytra is almost exactly that of Triplatoma Gestroi, and also

by not having the yellow abdomen, and by its short but
rather thick j)ubescence.

'I'he head is rather small, coarsely punctured, the eyes not
much prominent, the canthus scarcely thickened nor con-
spicuous, their facets granular and rather coarse ; the antennaj
aie as long as the head and thorax taken together, with the

mouth, palpi, &c. wholly black. Thorax wider at the base
than in front, opaque, confiuently punctured, the sides

narrow from the base, but are more suddenly narrowel
at one third from the front angles, so as to seem almost
angulated at that point ; their surface is on the whole even,
but tiicre is a wide depression on each side of the middle
before the base; the basal margin is gently sinuate, the
front almost truncate, with, however, slightly projecting

acute angles ; the base and front are not margined and the

sides very finely so. The seutellum is triangular and trans-

verse, finely punctured. The elytra are much more finely

but closely and uniformly punctured, without scries; very
obsoletely subsulcate towards the extremities.

The general but superficial resemblance to some species of
Triplatoma is heightened by the two short hamate streaks on
the front of the thorax, and the markings of the elytra are so

similar to those of T. Gestroi as at once to suggest that insect

to one acquainted with Eastern Erotylida;. It is to be noticed,

however, that while the j)ubescence on the elytra generally is

black, that on the red markings is of the same colour with
them. The punctuation of the thorax beneath is very coarse,

especially at the sides
;
the prosternal process is broad and

emarginate at its tip, it is not compressed nor mucronate in
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front; the punctuation of the raeso- and inetasterna is finer

and sparser, as is that also of the abdomen. The legs are

long and thin.

Only two specimens were sent me by Mr. G. A. Marshall.

They were captured at Edmond's Farm, Salisbury, under

bark, in October 1898.

Episcaphula aulacochiloides, Crotch.

Episcaphula aulacochiloides, Crotch, Rev. Erotjl., Cist. Ent. i. 1876,

p. 412.

Hah. Natal, Durban [Marshall).

Episcaphula interrupta^ Lac.

Episcaphula interrupta, Lac. Mon. Erot. p. 56.

Hah. Natal, Malvern, Urafuli River {Marshall),

Amhlyscelis natalensis, Crotch.

Amhlyscelis natalensis, Crotcli, Rev. Erotyl., Cist. Ent. i. 1876, p. 435
{Ainhlyojyus).

Huh. Mashonaland, Salisbury [Marshall).

I have received this from Natal, (^rotch records what is

perhaps a distinct species from Lake Ngcimi.

It is best recognized by the elongate form and by being

wholly yellow with the exception of the black elytra and

black club of the antennae.

Amblyscelia nigrinus, Gorh.

Amhlyscelis nigrinus, Gorh. Ann. & Mag. Nat. Hist. 1900, v. p. 83.

The habitat of the specimens labelled 7252-3 should be

Mashonaland, Salisbury, in fungi.

Triplax vi'ttipenniSf Gorh.

Triplax vittipennis, Gorh. Proc. Zool. Soc. 1889, p. 614, pi. Ixi.

fig- 3.

Hah. Mashonaland, Salisbury, by sweeping, Nov. 1897

and Dec. 1898 [Marshall).

Four beautifully mounted examples of this insect are sent

by Mr. Marshall. It was described from a specimen from

Ziiizibar. The Mashonaland examples are rather larger, two
of them being respectively &'b and 7 millim. The yellow

vittu is sometimes paler in colour than in the type and rather
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wider. The tibia^ are cxpaiuled sufficiently to bring tiie

insect into the genus Amhlyscelts
] tlie type of that genus is

A. KeUeniy a West-African species which has the three apical

joints of the antenna? forming a connate club^ with the joints

transverse. As this insect with others, such as A. natalensisj

has a long lax club, some further subdivision may be required.

At present I regard the latter in.«ect as forming a section of

Amblyscdis only [cf.
* Notes from Lcyden Mus.' 1888, p. 144).

The coarseness or fineness of the eyes is a much better

cliaiactcr for the subdivision than the structure of the club,

and is that which to a great extent differentiates Ambl//-
sceh's from Amhli/ojyus, and which will also separate the

Madagascar insects referred hitherto to Triplax (see also

Gestro, Espl. del Giuba, Ann. Mus. Civ. Genova, 1895,
p. 473).

Dacne capensis, Crotch.

J)a( ue cajxnsia, Ciotcli, Rev. Erotyl., Cist. Ent. i. 1876, p. 397.

f/ab. Mashonaland, Salisbury (" under bark/' Marshall).

1 possess this insect also from Natal, from Zanzibar, and
several examples from the Upper Congo.

Crotch first mentions it under IJ. ccquinoctialis, his opinion

then being that it was ''not a true Dacne "
; but his description

made subsequently of D. capensis appears rather enigmatically

immediately below, and by an oversight he omitted to mention

the four red spots on the elytra. I have, however, examined
the type, and it is the j)resent insect, and of the same size,

foim, a!id general appearance of other small JJacnes. I see

nc) reason for separating it.

Aulacochilus capensis^ Lac.

Aulacochilus capensis, Lac. Mon. Erot. p. 251 ; Bedel, Ann. S. E. Fr.

1871, p. 284 ; Crotch, Rev. Erotyl., Cist. Ent. i. 1876, p. 480.

Jldb. ^lashonaland, Salisbury, in fungus (Marshall).
'1 his interesting species, so closely allied to the uther blue

species which occur in Europe, N. Africa, and various parts

of Asia, seems widely dispersed in South Africa. I have

seen it from the Cape Colony (Dri^je), from Natal, and Zulu-

land. It is (see Lac. l. c.) the Tn'pbtx capensis of Doj. Cat.

8rd ed. p. 453.

[To be contimiiHl.]

Ann. tf; .1%. K. Hist. Ser. 7. Vol. vii.
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XLVII.

—

Xew Species 0/ Saccopteiyx, Sciurus, Hliipidomys,

andT?ii\xfi-om South America. By Oldfield Thomas.

Saccopteryx canescens, sp. n.

Closely allied to S. leptura and agreeing with it in all

important respects, in size (or, perhaps, rather smaller),

position of wing-sac, insertion of wing-membrane on the

ankle, and the main characters ot" the skull and dentition.

But the ears are narrower, their inner margin above being

faintly concave instead of being evenly convex throughout

;

tlie tragus is also slightly smaller and narrower.

The main difference, however, is in colour. S. leptura is

dull chestnut-brown all over, with the exception of the two
whitisli lines which run down the back. S. canescens^ on the

other hand, is light greyish olivaceous, the part between the

lines darker than that outside them ; tliis colour results from

the hairs being pale brown, finely tipped with buffy; the

lines themselves are prominent and begin rather further up
the body, almost on the neck. The head is greyish, with

two fairly distinct whitish lines running along over each eye.

Under surface soiled buffy, the hairs being plumbeous basally

and buffy terminally. Interfemoral, as in S. leptura, hairy

to the exsertion of the tail.

The skull is rather smaller and more delicately built, the

postorbital processes are short and blunt, and the teeth are

extremely small and delicate. The upper canines are particu-

larly slender and weak, and the distance between their tips in

the type is only 2*4 millim. instead of 2*7 millim.

Dimensions of the type :

—

Forearm 39 millim.

Skull: extreme length 13'2 ; basal length 10'8
; zygo-

matic breadth 8'2 ; interorbital breadth 3'1
; breadth between

tips of postorbital processes 4*2; intertemporal breadth 2*1;

breadth of brain-case on squamosals 6*5 ; combined length

of upper molars 2*8; length of lower tooth-row exclusive of

incisors 5*1.

A spirit-specimen (J) measures:—Forearm 06 millim.;

head and body 38 ; tail 13 ; tail free from membrane 3

;

ear 11 ;
tibia 16 ; hind foot, s. u. 5*6, c. u. 6*5; calcar 15.

Hah. (of type). Obidos, on the Amazon. Other specimens

in the Museum from the Orinoco and Surinam.
Type (apparently female). B.M. no. DD. 11. 2. 2. Collected

21st May, 1898, and presented by J. Trumbull, Esq.
In spite of its close identity in all essential characters with
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S. hpfura, I cannot believe that this very differently coloured

bat, which more resembles Rlnjnchonycteris naso in its general

appearance, should be assi^Micd to that species. Schreber's

animal is figured as dark brown, without any trace of supra-

orbital white streaks, and is therefore clearly the darker

coloured of tiie two forms.

Saccopteryx gymnura, sp. n.

Size about as in S. leptura. Ears narrow, generally

shaped as in S. leptura^ but with a slight concavity at the

upper third of the inner margin, as in S. canescens. Tragus
of median length, its inner and outer margins straight, its

tip rounded off. Nostrils and lips as in S. leptura. Feet
quite different from those of the other members of the subgenus
Saccopteryx, for instead of being long and wholly free of the

membranes, they are short, stumpy, and involved in the mem-
branes, the wing-membrane being attached towards the distal

end of the metatarsus and the calcar being bound to the foot

nearly up to the base of the fifth toe. Wing-sac as in the

restricted Saccopteryx. Base of interfemoral membrane
]>ractically naked above, contrasting in this respect with the

other species; there are a few fine hairs on this part, but

they are almost imperceptible.

Colour apparently, so far as can be judged by a spirit-

specimen, dark throughout, as in the true S. leptura. The
centre of the back has unfortunately lost its fur, so that I

cannot say if light stripes were present ; in all probability they

were.

Skull in its size and delicate build closely similar to that

of S. canescens, but the postorbital processes are very much
more developed, standing boldly out to the level of the zygo-

mata (see measurements).

Dimensions of the type (in spirit) :

—

Forearm 35 millin).

Head and body '61
; tail 14*5 ; ear l'.\; tragus (on inner

edge) 2'5
; tibia \'d; hind foot, s. u. -4, c. u. 4"o ; calcar 11.

Skull: extreme length 12*7; basal length lO'-i; zygo-

matic breadth 8; interorbital breadth ;V3 ; tip to tip of post-

orbital processes O'O ; intertemporal breadth 1'7; breadth of

brain-case 6*1 ; length of upper molars 2 1 ; front of lower

canine to back of »i,3 5.

IJab. Santarem, on the Amazon.
Type. Female. B.M. no. 75. 10. 22. 2. Specimen c of

S. hplura in Dobson's Catalogue. Culleeted by Mr. W^ickham.
The marked difference in tiic structure of the feet, in which

25*
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it approaches tlie subgenus Centronycteris, and the nakedness

of the iiitcrfemoral will readily distinguish this bat from any

of its allies.

Sciurus Ingrami^ sp. n.

Size about as in " S. cestnans cuscimts " and 8. irroratiis,

larger than in the true S. cvstuans. Fur longer and looser

than in S. astiians, hairs on back about 12 niillim. in length.

General colour above finely grizzled olivaceous grey, varying

somewhat towards brownish ; the individual hairs blackish,

with yellow subterminal rings. Head like back. Eyes
surrounded by w hitish rings. Ears rather more fulvous, the

hairs dark lasally, with fulvous tips. But little or no trace

of a yellowish postauricular patch. Chin and throat white.

Chest and belly pale buffy, varying almost to white,, the hairs

sometimes j)lumbeous basally, sometimes buffy to the roots

;

line of demarcation on sides not sharply defined. Outer side

of limbs and upper surfaces of hands and feet like back^ the

digits tending rather more towards yellowish. Inner side of

limbs bufty, like the belly. Tail-hairs broadly ringed for

their basal two thirds with dull fulvous and black, their distal

thirds black subterminally and yellowish white distally, the

two latter colours giving the general tone of grizzled black

washed with yellowish to the tail as a whole. Mammae 8,

one pair in or close behind the axillae, two pairs on the belly,

and one in the groin*. (Three females examined.)

Dimensions of the type (measured in the flesh) :

—

Head and body 190 millim. ; tail 185; hind foot, s. u. 44,

c. u. 48; ear 21.

Skull: greatest length 49; basilar length 37; greatest

breadth 28; nasals 15 (diagonally) x 6'5 ; interorbital

breadth 16 ;
palate from henselion 21-7

; diastema 13
; length

of upper tooth-series 7*3.

Bab. Tunnel, Southern Minas Geraes : alt. 1200 m.
(Two specimens.) Two other specimens from Cruzeiro, Sao
Paulo : alt. 530 m.

Type. Female. Original number 433. Collected 7th De-
cember, 1900, by Mr. Alphonse Robert.

This species is no doubt the '^Sciurus cestuans " of Wagner,
Burmeister, Hensel, Pelzeln, Winge, and other writers on
Brazilian mammals ; but Linnteus's description is based on

the squirrel of Surinam, which is decidedly smaller and both

in colour and other characters is clearly a different animal.

Shaw's " Myoxus guerlingus^'' is also Guianan in origin.

* One specimen has an additional anterior mamma on tlie right side.
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The nearest allies of S. Ingrami appear to be the j^ruup of

Andean squirrels to which the names of S. trrorahcs, Gray
(Upper Ucayali), S. ccstuans cuscinus, Thos. (S.E. Peru),

and S. leucogaster, Gray (Bolivia), have been ^iven. But
these Andean forms are all a darker olivaceous, less greyish
in tone, their bellies are all tinged, whether strongly or feebly,

with yellowish or orange instead of buffy, and they all have
only three pairs of mammaj—one axillary, one ventral, and one
inguinal—instead of the four pairs found in S. Ingram!.

It has been by the generous assistance of Sir William
Ingram, Bart., that Mr. Robert has biien enabled to undertake

a collecting trip to Southern Brazil; and it is therefore with

very great pleasure that I have connected his name with this

interesting squirrel, whose study clears up an error in deter-

mination of very long standing.

Rhipidomys henevolens^ sp. n.

Closely allied to, and of the same rich fulvous general

colour as, the N. Ecuadorean R. dryas, Thos. Size

slightly larger than in that species. Face and sides of

shoulders markedly greyer than the crown and nape, which
are rich fulvous like the back. Ears with their anterior

coronal surface brown, their postero-internal yellowish, about
as in R. dryas, the former not contrasting strongly with the

colour of the head, as is the case in R. plueotis. Under
surface white, the hairs white to the roots, the line of demar-
cation not very sharply defined, but with a clearer fulvous

line edging the two colours. Hands and feet whitish fulvous

above, the digits quite white. Tail uniformly blackish brown,
pencilled as usual in the genus, though not heavily so.

Skull, as compared to those of R. phceotis and dryas, just

intermediate in size, but without any very special characters

of its own beyond what may be gatiiereil from the measure-

ments below. Nasals narrow. Palatal foramina not reaching

level of molars.

Dimensions of the type (measured in the flesh) :
—

Head and body 110 raillim. ; tail 112; hind foot, s. u. 20,

c. u. 21*5 ; ear 16.

Skull: greatest length 29; basilar length 22*7; greatest

breadth 15'5
; nasals 10*5 X 3*1; interorbital breadth 4"<5

;

breadth of brain-case 12*.3 ; interparietal .'3'-4xD'8; palate

from hcnselion 12 ; diastema I'd
;

palatal foramina 5 X 2*3
;

length of upper molar series !.

llab. Chimate, Upper Beni River, Bolivia, GS° W., 15^ S.

:

alt. 700 m.
Type. Male. B.M. no. 1. 2. 1. 14. Original number
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1234. Collected 22nd September, 1900, by Perry 0.

Simons. Three specimens obtained.

Tliis species may be distinguished from R. dryas by its

markedly larger size, skulls with worn teeth of the latter

being considerably smaller than the three skulls of the new-

form, all rather younger. From R. pluvotis again it may be

separated by its smaller size and less darkened ears and feet.

R. microtis
J
Thos., from Bogota, has smaller ears, longer

palatal foramina, broader nasals, and larger molars.

Tatu pastascv, sp. n.

Tatusid Kapphri, Thos. P. Z. S. 1880, p. 402 (iu part).

Size and general appearance very much as in 2\ Kappleri,

Krauss, of which there are two typical specimens in the Museum
collection. But in a general way the scales are larger, so that

there are fewer in each row. Thus in the single specimen

there are 58 scales bordering the shoulder-shield posteriorly,

as against 66 and 68 in the two specimens oi Kappltri; 60
along the anterior and lateral edges of the same shield, as

against G5 and 67 ; 54 in the third movable band, as against

56 and 56 ; 52 along the outer and posterior edges of the

pelvic shield, as against 59 and 57 : and similarly on tlie tail

there are only 28 scales in the second ring, instead of 33 and

31. On the pelvic shield tlie scales are of less uniform size

and smoothness, the larger scales standing up more promi-

nently above the level of the smaller ones.

On the other hand_, the tail-scales, especially proximally,

are smoother and flatter, the centre line of each, although

slightly keeled, not being raised into a prominent outwardly

directed point, as is the case in T. Kappleri.

Manus in the single specimen with a distinct claw to tlie

fifth digit, there thus being five claws instead of the normal

four.

Back, and especially the pelvic shield, slightly, though very

slightly, more hairy than in the allied species.

Other external characters apparently much as in T. Kapp-
leri.

Skull closely similar in its characters to that of T. Kappleri^

as figured by Krauss and Gray, with the following excep-

tions :—The lateral occipital prominences are more developed,

surpassing the median ridge posteriorly. The malar bones

are broader in lateral view, projecting further downwards, so

that a line drawn from the lower edge of one to that of the

other is just at the level of the palatal edge, instead of being

surpassed below by the latter. But the chief difference lies

»»



On a new " Jh'polar^^ Schhopod. 371

in tlie posterior palate: in 7'. A'a/ijfhri it is ck-cply hollowed

out, and its e(lj:;t'3 ri^^c up as sharp bony ridges some 4-5

millini. hi<;lier than its general level; in 2\ pastas(i\ on the

otlier hand, the ridges are but little developed, barely 2 niilliin.

high in one specimen, and less than that in the other.

Finally, at the posterior end of the j)alatal ridges the lateral

walls ot' the choanal are hollow and considerably inflated,

Avhile in 7'. pdstasif there is no inflation whatever and the

boiH-s a 1 1] tear to be fairly solid.

Dimensions of the type (measured in the dry condition) :

—

Length of carapace, irom nape to middle line above tail

(movable bands contracted), 358millim. ; length of shoulder-

shield in middle line 117, of pelvic ditto 162; length of

middle bands over their curve across the back 4-44 ; length of

tail (approximate) 400.

Skull: extreme length in middle line 12G; basal length

103'5
;
greatest breadtli 50 ; nasals 44*3 ; breadth of muzzle

anteriorly 12-6 ; interorbital breadth 26*5
;

palate length 88.

Hub. Sarayacu, U|)|km- Pastasa River, Oriente of Ecuador.

Tiipe. B.M. no. 80. 5. (J. 71. Collect 'd by Mr. Clarence

]?uckley. One skin and two skulls examined.

This species is the 7\ Kapphri of my paper on Buckley's

Mammals (/. c), but owing to the fact that the second skull

was wrongly assigned to a skin which afterwards proved to be

T. novemcinctus, that skin was thought to be the same form,

and the characters therefore considered to be variable.

With this mistake corrected, a renewed examination shows
that the Eeuadorean animal difTers so much from the typical

Surinam T. Kappleri that it should unquestionably be

separated specifically.

XLVIII.— On a neio " Jilpolar^^ Schizopod.

By Axel Oulin, Ph.D., University of Lund.

When examining the Decapoda and Schizopoda collected

during the last Swedish Arctic Expeditions to S[)itzbergen and

East Greenland in the years 18'J8, 18i»9, and 1900, 1 found,

to my great surprise, amongst a number of that magniflcent

deep-sea Mysidan Boreomi/sis scyphops, G. O. Sars, also one

of the few "bipolar" animals, a nearly related form, which I

must after a careful examination, identify with Amblyops

crozJt'ii, Willemoes Suhm, MS., described aiid figured by

Sars in his report on the ' Challenger ' Schizopoda. My
specimens— live in number, four of which are males—were
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obtained at Station 29 of the expedition of 1900, between

East Greenland and Jan Mayen, lat. 72° 42' N., lonn-. 14° 49'

W.; depth 2000 m. ; Olohigerina-oozQ \ August 27, 1900.

The specimen which was first recorded by Willemoes Suhm
as a new species, and h\ter on described by Sars, was taken off

the Crozet Islands, lat. 46° 16' S., long. 48° 27' E. ; depth

1600 fathoms ; diatom-ooze.

In even the slightest details my examples agree so perfectly

with Sars's specimen, that I cannot hesitate for a moment to

identify them. As the cases of bipolarity must be regarded

as the most interesting points in marine zoogeography of

the present day, I thought it appropriate at once to commu-

nicate the present instance.

In his paper " On the Deep- and Shallow-water Marine

Fauna of the Kerguelen Region of the Great Southern

Ocean"* Sir John Murray enumerates nearly one hundred

species belonging to different classes of animals which are

supposed to be identical, and occurring both in the Arctic and

Antarctic Oceans, but not in the tropical seas.

In a critical revision of the forms quoted by Murray,

Professor d'Arcy W. Thompson, in a paper " On a supposed

Resemblance between the Marine Faunas of the Arctic and

Antarctic Regions "
fj comes to the conclusion that in regard

to more than one third of the species mentioned by jMurray

" grave doubt as to their identiticution was expressed by tiie

original describers. ... In somewhat more than another

third the evidence of identity is inconclusive or even inad-

missible. ...
*' Of the remaining forms, about a dozen find xheir northern

representatives in the Japanese seas, where they form part of

a fauna predominantly southern in its relations. . . .

"... the remnant of equal number that are quoted as

occurring in the North Atlantic as well as in or near the

Southern Ocean are, for the most part, deep-water species."

This remnant of the long original list of bipolar animals,

as to the occurrence of which in both hemispheres no doubt

can exist, comprises the following species :

—

? Harpacticus fulvuSy Fischer (brackish).

Terebellides Stromit, M. Sars.

Jantidna rotundata, Leach.

Calanus Jinmarchicus, Gunnerus.

* Traus. Hoy. Soc. Ediub. xxxviii. l8'Jo.

+ Proc. Roy. Soc. Edinb. 1898.
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Elpidia glacialis, Tlidel.

EujthfoniJen (Iep7-essa, Tliecl.

Opliiogh/pJia huUnta, Wyville-Tlioinson.

OjJiioctcn hustatuin, Lyiuaii.

Ophiernus vallincola, Lyinaii.

Po7i(ast€r forcipatus, Shulen.

Di/taster exilis^ Sladeii.

Kinctoskias ci/at/ius, Wyville-Tlionison.

Borcomjjsia sct/ji/ioj>Sj (Jr. O. Sars.

Lophogaster typicus^ M. Sais.

Stomias loa, Cuvier.

J/alosaurus macrochir, Giintlier.

To this list must be added the following species :

—

Echinus norvcgi'cus, Daniclseu & Koreii*.

P/iascoIosoma nmrrjaritaceum, M. Sars f.

Pn'apuhis Cdudafus, Lamarck f.

Sephli/s longisetoaa, Ursted |. ["Die Bestimmuug iiiclit

gaiiz zuverlassig."—Ehlers^ /. c. p. 25.]

Gli/C'jra americana, Lcidy \.

ScolecoJi'pis vulgaris^ Johnston 'i, M. Sars |. [" Mit der von

M. Sars initer der obigen Benennung beschriebene

Spionide liillt vielleicht ein ^Vurm ziisamnien, von

deni niir die vordere Korperstrecke erhalten ist."

—

Ehlers, /. c. p. 86.]

Areuicola assimtli'fij Ehlers |. [Also occurring off California.

—Ehlers, L c. p. lOi.]

Sotomastus latcriceus^ }\. Sars|.

Eunjlenes gryllus ()\i\\\i\i)=- Lysianassa inagellanicd^ Miluc-

Edwards §.

Sa'jitta {Krohnia) hanvda, Miibius il.

Fritillarla horeal/s, Lohmann ||.

Diphyes arctica, Chuu^f.

As seen by this list, the number of hitherto recognized

• Meissner, '* Ecbinoideeii," llamburf,'. Mag. Sammelreise, 1900.

t Micbaelsen, " Gephyrcen vou Siid-Cieorgieii," Jalirb. Hamburg. Wiss.

Anst. vi. l^t'9 ; Fiscber, " Gepbyreeii/' llauibur<,'. Mag. Sammehvise,
ISOC.

t Ebler>, " Pulycli.'etiii," Hjimbiiig. Mag. .Sainmoheise, ItSlt".

§ h^tt'bbiiig. " kuport ou tlic Anipbipoda,'' Cballeiiger llrp.. Zool.

vol. x.\ix. p.
'1'2').

II
Cbun, " Die Beziebungoii zwiscbeu deiu arktiscbeii uud aiitarktUclieu

I'bmkton": Stuttgart, 18'.t'7.

^ Cbuu, " Au8 dou Tiefou des Weltnieeres," 1901.
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littoral species which must be regarded as undoubtedly

"bipolar" is exceedingly limited, and that of abyssal and

pelagic forms is also very restricted.

^A'ithout entering in this brief notice u])on a discussion of

the different views as to the cause of the " bipolarity," I wish

only, when recording a new " bipolar" crustacean, to express

iny agreement with Chun, when he says * :
—" Wenn wir

audi bis jetzt nur ein sicher beglaubtiges Beispiel auzufiihren

vermogen, dass identlsche Avten beider polaren Gebiete durch

die ganze Breite des Oceans die tieferen und kiihleren

Kegionen bevolkern, so wird man immerhin uicht umhin
konnen, die Beweiskraft desselben anzuerkennen und niir

zuzugeben, dass heute noch ein Austausch zwischen den

polaren Faunengebieten stattfindet. Ich bin fest iiberzeugt;

dass eine Heissige Ausnutzung der Schliessnetze auf si)ateren

Expeditionen nicht nur neue Beispiele fiir einen Zusanimen-
hang der den kalten Gebieten eigentiimlichen pelagischen

Organisnien liefern, sondern auch noch nianchen Fund von
allgemeiner Tragweite darbieten wird."

It is only to be expected that " die Deutsche Tiefsee-

Expedition," the leader of which was Professor Chun, will

yield important facts in this respect; and it is therefore that

everyone who is interested in these questions looks forward

with the utmost curiosity to tlie scientific results of that great

expedition.

Lund,
March 2, 1901.

XLIX.

—

Descriptions of Seventeen new Genera of Ichneu-

monidge fi'om India and One from Australia. By P.

Cameron.

[Continued from p. 284.]

Pachyjoppa, gen. nov.

Antennge in both sexes longer than the body, in the female

distinctly narrowed at the apex, in the male pilose, serrate

towards the apex. Areolet oblique, the nervures united

above ; the apex of the wings with a cloud. Clypeus convex,

not separated from the face by a suture. Labrum broad, pro-

jecting. Mandibles with two unequal teeth, the upper longer

and sharper than the lower. Occiput siiarply margined.

* " Die Bezieliungen &c.," p. G2.
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Scutelluni convex, its top broadly rounded. Media?i segment

.sliarply and w'uU'ly depressed at tlie base, not areolated except

in the middle, wiiieh is bordered by two stout keels ; tlieaj)ex

has a sharply ubli([uc slope ; on the top at the sides is a stout

tooth. Abdomen bluntly pointed at the apex; there are

eiu,ht segments in both sexes, the last is small; the ventral

fold is stout and extends to the apex of the fourth segment in

both sexes. Legs stout, the tarsi bare.

The abtlominal segments are closely but not strongly punc-

tured, and do not angularly project at the a|)ex laterally ; the

sides of the median segments are bordered by stout keels

;

the head is obliquely narrowed beliind the eyes; the lower

sides of the pleurie are not broadly rounded ; the part of the

meso[)leura^ above the middle broadly and roundly projects,

the part immediately under the wings being depressed
;

below the raised part of the scutellum is a stout keel,

which also extends round the apex, but is narrower there

than on the sides; its apex has a rather steep slope; the

hunt is deeply and widely depressed ; the clypcus is more
distinctly convex than usual. The abdomen is not much
longer than the thorax.

lias the coloration of Gathetus, Facydts, and Dimmtha.

The first-named is readily known from it by the flat scutellum,

by the much shorter, more distinctly dilated antennas, and by
the striated abdomen. Facydes and Dimcetha have also the

antennaj shorter and more distinctly dilated, and have the

sides of the abdominal segments angularly projecting, and
both have the clypeus flat, while lh'm(et/ia has also the

abdomen much longer, the postpetiole nnich narrower, the

legs longer, and the scutellum not pyramidal.

Pachyjoppa tibialis^ sp. n.

Rufa ; antennis, geniculis, tibiis tarsisque posticis nigris ; alls flavo-

hyalinis, apice lusco-violaceo. $ .

Long. 15 mm.

Antenna stout, the flagellum almost bare, the scape rufous

beneath, thickly covered with short pale hair. The inner

orbits and the base of the mandibles are obscure yellowish
;

the face closely ])unctured, more coarsely in the mitldle

;

thickly covered with short fuscous hair; the clypeus obli(|uely

projecting, more strongly j)unctured and more thickly covered

with longer fuscous hair ; its apex transverse ; the mandibular

teeth are black ; the ]jalpi thick, rutbus. Front depressed,

smooth, shining, glabrous ;
the vertex smooth and shining,

bare ; the ocelli surrounded by a shallow furrow. The mcso-
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uotum darker tlian the pleurae, especially in the middle
;

closely punctured, thickly covered with depressel fulvous

pubescence. Scutellum pyramidal, the top shining, sparsely

covered with large ]uuictures and clothed with long fuscous

hair ; the keels broad, extending from the base of the depres-

sion to the middle behind, becoming narrower as they do so;

below the keels the scutellum is closely punctured. Post-

scutellum not much depressed at the base, stoutly longitudinally

striated. The base of the median segment is obliquely de-

pressed in the middle, irregularly rugose, the bottom smooth

and shining ; there are only the two central area?—the basal

is slightly narrowed towards tlie apex and irregularly marked
with stout keels, the apical area is narrowed at the base and

stoutly irregularly striolated ; the sides are stoutly carinate,

except at the base, where the keels are somewhat indistinct

;

the tooth very stout and prominent. The propleur^e strongly

punctured, especially behind^ the lower parts obscurely striated,

and with a stout keel behind the central depression. Meso-

pleurffi strongly punctured; under the wings is a large pro-

jection, roundly narrowed at the base and apex; the basal

part of tlie metapleurffi strongly punctured, bordered at the

top with a stout keel ; the apex is coarsely, rugosely, irregu-

larly reticulated. Tlie anterior coxte slightly, the posterior

coarsely, punctured. Areolet oblique ; the first transverse

cubital nervure is straight, oblique, the second more curved
;

they unite at the top ; the recurrent nervure is received

shortly beyond the middle; the transverse basal nervure is

almost interstitial. Petiole smooth and shining; the sides

tuberculate at the spiracles; the apical half of the dilated

part laterally depressed, the depression becoming gradually

wider towards the apex. The second and following segments

are closely punctured, the third and following segments infus-

cated; the gastrocoeli large, deep, the base smooth, the apex

aciculated, the outer edge obscurely striated.

Lagenesta, gen. nov.

Antennae stout, dilated beyond the middle. Labrum
largely projecting. Apex of clypeus transverse. Mandibles

bidentate, the apical tooth the larger. Scutellum flat, its

sides not carinate. Median segment without areas, all the

keels being obliterated. Areolet large, five-sided, wide at

the top. Legs stout, the tarsi spinose. Abdomen with

seven segments, neither punctured nor striated
;
the ventral

fold distinct on the second and third segments, less distinct on

the fourth and fifth.
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The liciul is large, not much narrowed beliincl the eyes,

bcliiiul roundly concavo, the occi[)ut marpincfl. Sicilian

segment transversely ])uncturc(l, its apical slope below the

middle with a stout wrinkled keel. Aroolet largo, five-sided,

not much narrowed at the top ; the recurrent nervure received

in the middle. Apical abscissa of radius roundly curved
upwards. Apical third of petiole widely dilated. Gastro-
(oeli large, not deep, stoutly striated. Legs stout, the tarsal

joints spinose, broad, narrowed at tiie base
; the hinder femora

reach to the fourth segment. Abdomen smooth, impunctate,

its segments not anguhirly produced at the apices laterally.

Does not fit well into any of Kriechbaumer's groups of the
Ilemijoppinfe.

Lagenesta ferruginea, sp. n.

Ferruginea, nigro-maculata ; abdominis apice late nigro ; ahs fnsco-

violaceis, nervis nigris. 9 •

Long. 22 mm.

Antenna? rufous, broadly black beyond the middle. The
ocellar region black

; the lower inner orbits and the labrum
yellowish. Front and vertex aciculate, rougher below the

ocelli, smoother near the eyes, which are sliarply margined.
Face and clypeus jjunctured, but not very closely or deeply,

the latter more s|)arsely than the face; both are covered with
white hair. Labrum smooth and fringed with long golden
hair. Mesonotum closely punctured, its base and sides

bordered with black, the black colour extending on to the
parapsidal furrows, which are distinctly indicated at the
base. Scutellum sparsely and slightly punctured

; post-

scutellum smooth. Metanotum transversely rugosely punc-
tured, towards the apex thickly covered with fulvous hair

;

the keel bordering the apex broadly projects in the middle at

the sides. Pleurte closely punctured ; a broad band in the
centre of the pro-, the base and upper edge of the meso-, and
the base and lower edge of the metapleuraj black. Win^-s
uniformly fuscous-violaceous, distinctly iridescent; the first

transverse cubital nervure is bullated af the top, the second
below the middle ; there are two bull* on the recurrent
nervure. Legs coloured like the body; the apex of the meta-
tarsus and the four apical joints black. The basal two
segments of the abdomen and the sides of tJie third are ferru-

ginous, the rest deep black ; the petiole above finely trans-
versely striated, its sides more strongly and sl'ghtly obliquely
striated. Gastrocoeli distinctly striated, the stria) distinctly

separated, the space between them irregularly transversely
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rugose ; the black apical segments are smooth ; the apical

segments arc fringed with longish black hair.

ZANTiiOJOPrA, gen. nov.

Scutellum pyramidal, with an oblique slope at the base and

apex, its sides on the basal slope keeled. Median segment

with a small basal and a large apical area; the sides with a

large leaf-like tooth. Antennae longish, dilated and com-
pressed beyond the middle. Labrum distinctly projecting.

Areolet 5-angled, wide at the top. Abdomen with seven

segments, the ventral fold extending to the base of the ovi-

positor. Abdominal segments finely and closely punctured.

Gastrocoeli narrow. The sheaths of the ovipositor are longer

than usual and project.

The head is well developed behind the eyes and obliquely

narrowed ; the occiput is margined ; the eyes large. The
colour is yellowish, marked with black ; the dilated apical

part of the antennae is black ; the apex of the abdomen is

sharply pointed, it becoming gradually narrowed from the

base of the fourth segment.

Zanthojoppa trilmeala^ sp. n.

Flava ; lineis 3 mesonoti, linea metanoti trochanteribus'iuc posticis

nigris ; alis fulvo-hyalinis, stigmata fulvo. $ .

Long. 14 mm.

Antennae nearly as long as the body ; the basal fourteen to

fifteen joints fulvous, the rest dilated, much attenuated at the

apex ; black, brownish beneath ; the scape sparsely covered

with short white hair ; the Hagellum almost bare. Head
yellow, the front and vertex with a triangular black line on

each ; the black narrowed in the centre, the broad end of the

mark on the vertex at the top, on the lower side at the

bottom, the two being united and forming an hourglass-shaped

mark; the black is continued down the back in the centre;

the lower part of the liead behind is broadly black. The face

and clypeus closely punctured, sparsely covered with short

white microscopic hair; the front and vertex closely punc-

tured, except over the antennae, where it is quite smooth

and shining ;
the mandibular teeth are black. The lower

part of the pronotum all round, three broad lines on the

mesonotum (the central originating at the base and reaching

to the middle, the lateral originating in front of the tegulae

and reaching to the scutellum), its sides along the tegulse,

the scutellar keels, the depression at the base of the scutellum,
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the jiarts at the sides of the scutcllum and postsciitclhm, a

sciniciicuhir mark on the suprainedian area, continued down
the posterior median area to the apex of the sei^ment, a broad

band in the middle of the propleuriu, a complete band on the

top of the meso[)leura3, the base and lower side of the mcta-
plenra', the a|)ex of the mesosterimm, and the metasternum,
black. Seutellum pyramidal, the base and apex with an
oblique slope, stron^^ly and closely punctured, thickly covered

\\'\i\\ short fuscous iiair ; the postscutellum with an oblique

slope to the base and apex
;
punctured, covered with short

glistening white hair ; the depression at its side wide, strongly

striated. The base of the median segment has an obliquely

rounded sloj)e, black ; the black dilated backwards in the

middle; thesupramedian area is broadly rounded at the base,

slightly longer than broad, its apex bounded by a stout keel,

which bulges slightly backwards; the other areje are not
defined ; the teeth are large, longer than broad, rounded at

the apex. The pleura closely punctured, the meta- more
coarsely than the others. Areolet wide at the top, not much
narrower than the space bounded by the recurrent and the

second transverse cubital nervures ; the recurrent is broadly

curved and is received shortly beyond the middle; the trans-

verse median nervure is received distinctly in front of the

transverse basal. The legs are uniformly coloured yellow,

except for the posterior trochanters, which are black; tiie

tarsi are closely and strongly spinose. The base of the

petiole is smooth, shining, impunctate, the apex closely

punctured ; there is a black longitudinal line down its middle;
the base of the second segment broadly, of the third more
narrowly, black ; closely jninctured ; the gastrocrcli shallow,

distant from the base of the segment, finely punctured, rufous

in the middle.

XesTOJOPPA, gen. nov.

Antennae short, thick, dilated and compressed beyond the

middle ; tlie joints of the flagcllum not much longer than
broad. The central area of the median segment commencing
at the middle of the segment. Labrum projecting. Seu-
tellum not much raised, its sides not keeled. Occiput mar-
gined. Areolet 4-, or indistinctly o-angled ; the recurrent

nervure is received between the middle and apex. Abdomen
with seven segments, smooth and shining

; gastrococli shallow.

liCgs stout, the apices of the tarsal joints spinose. Colour
yellow, marked with black.

This genus comes very close to Zanthojo]ij>i(j but is easily
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separated from it by the antenna? being much sliorter and
tliickcr, by the median area on tlie metanotum originating- at

the micidle of the segment—not at the base—and by the much
flatter scutellum. The body is stouter, as are also the legsj

tlie head is well developed behind the eyes and is there

obliquely narrowed ; the metanotal spines are not much
developed ; the mandibles have two unequal apical teeth

;

the clypeus is indistinctly separated from the face; the apical

abscissa of the radius is roundly curved upwards.

Xestojoppa oUvacea, sp. n.

Olivacea, apice antcnnarum lineisqne mesothoracis nigris ; alia

fulvo-hyalinis, stigmate fusco. $ .

Long. 16-17 mm.

The twenty-one to twenty-two basal joints of the antennae

whitish yellow, stout, dilated beyond the middle, the apex dis-

tinctly attenuated, bearing an obscure, short, white pubescence;

the scape smooth, except for a few obscure punctures; the

ocellar region, a short line behind them, a narrower line down
the front, and the occiput black. The front and vertex

smooth, impunctate, the front ocellus surrounded by a deep

furrow; there is a shallower furrow down the front ; the face

and clypeus with a few scattered punctures, shining; the

clypeus with a few long fuscous hairs ; the apex of the clypeus

transverse, of the labrum rounded and sparsely covered with

long hair ; the mandibular teeth black. Mesonotum closely

and rather strongly punctured ; thickly covered with short

pale hair ; the sides narrowly at the base, the rest broadly

black, but the black does not touch the edge ; the scutellar

depression black. Scutellum flat, very smooth and shining

;

the apex sparsely covered with fuscous hair. Postscutellum

shining, obscurely and finely punctured ; tlie depression at

its base wide and deep, almost divided into two by the centre

being raised. The depression at the sides of the scutellum

wide, smooth, except for a few striations
;
in front of tlie base of

the hinder wings the sides project into a blunt somewhat trian-

gular tooth. The basal half of the median segment is entirely

without keels, and consequently there are no areas, the base is

coarsely punctured, the centre broadly raised ; the apex has an

oblique slope and has in the centre a broad area (the posterior

median ?) in the middle ; this is rounded at the base and

bounded by a stout keel, which is larger and more distinct at

the base ; the area inside is smooth at the base, the apex

finely transversely striated, the rest filled up with three

rough, stout, irregular, longitudinal keels. The propleurae
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arc black down tlif iiiiilillc, punctured, the lower part finely

siriiitod, finely at tlie l)ase, uiueli more stioni^ly at tlic apex;
at tlie fop of the central hollow is a stout oblique keel. The
inesopleural tubercles are large, leaf-like, ana extend fVoui

the base to shortly beyond the middle; the part between the

tubercles and the middle is raised and sparsely puncturelj
the j)art above the raised part tlepressc I and black, the rest

closely ])uncture(l except at the base, for the most part closely

obliquely striated ; the apical furrow deep black and marked
with stout widely separated keels. The central furrow on
the mesosternum shallow, black, wider at the apex, where it

IS bounded by a stout transverse partition. Metapleurai

coarsely and closely punctur(;d. Legs stout, tlie hinder tarsi

thickly spined. Areolet broad at the top, being there wider
than the s[)ace bounded by the recurrent and the second
transverse cubital nervures; the recurrent nervure is received

beyond the middle almost at the base of the apical third.

Petiole smooth, shining, inipunctate, the middle intuscated,

the apex not clearly separated. Tlie second and following

segments finely punctured. Gastrocoeli deep, smooth on the

outer side, triangularly narrowed at the base on the inner,

this part having two stout sharp keels on the outer edge, the

rest being irregularly but strongly striated. The lower part

of the petiole black, closely punctured, the centre stoutly, the

sides more narrowly keeled.

AoLAOJOl'i'A, gen. nov.

$ . Antenna: thickened and compressed beyond the middle.

Apex of clypeus transverse
;

the labrum large, projecting.

Mandibles with a large U]ii)er, clearly separated, conical tooth.

Scutellum flat, not bordered. Mediaix segment distinctly

aveolated all over, its apex with a gradually rounded slope.

Spiracles large, linear. Areolet narrowed at the top, the

transverse cubital nervures almost touching there; the trans-

verse basal nervure is almost interstitial. 'J'arsi spinose; the

apex of the hinder femora reaches to the middle of the third

abdominal segment. The ventral keel is distinct on the

second and third segments ; the la>t segment is largely deve-
loped all round and is two thirds the length of the penulti-

mate, its base reaches to the origin of the ovipositor.

The head is w ell developed behind the eyes and is obliquely

narrowed there ; the occiput is margined
j thoie is a distinct

fovea above the sides of the clypeus, from which a furrow
runs obliquely upwards ; the postsculelluin has a large deep
fovea on either side at the base ; the base of the median

Ann. d: May. X. Hint. ttcr. 7. Vol. vii. l'i]
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segment is obliquely roundly raised; the gastrocoeli are deep,

large ; tlie second and third abdominal segments are closely

longitudinally striated ; the bases of the segments are nar-

rowed comj)ared with the apices of those behind. There are

seven segments.

The male has the antennae longer and serrate ; the last

abdominal seiiment is nearly as lojig as the precediiig ; the

central keel is on the second and third segments as in the

female.

All the species are black, with the thoiax and abdou)en

largely marked with yellow ; the wings are infuscated towards

the apex and to a less extent at ihe base. In the femnle

the aciculation on the abdomen extends to the fourth segment,

in the male it is much stronger and extends to the fifth
;

in the male, too, the abdominal segments project more

acutely at their a])ices. The median segment is more com-

pletely areolated than it is with most Joppini ; it, however,

posse.«'8e8 the characteristic oblique depression at the base,

and the areola is represented by a smooth, raised, flat tubercle,

which becomes gradually widened towards the apex, where it

is transverse.

Aglaojoppa Jlavomaculata, sp. n.

Kigra, flavo-maculata ; antenuis iiigris, medio albo aonulato
;
pedi-

bus flavis ; dimidio basali femorum posticorum et basi apiceque

tibiarum poBticarum nigris ; alis fusco-hyalinis. $.

Long. 13-1-1 mm.

Antennae dilated and compressed before the apex ; the

Bcape and the tenth to sixteenth joints white beneath ; the

scape finely punctured, sparsely covered with short fulvous

pubescence; the flagellum bare. Head lemon-yellow,

shining, smooth ; the face spjirsely coveied with short white

i)ubescence ; the occiput, a broad oblique line behind the eyes

i;ear the top, the front and vertex broadly in the middle,

the middle more narrowly and the front more broadly than

the veitcx, the middle of the face more broadl}' below, and a

mirrower line round the top of the clypeus, and its apex in the

middle narrowly, black. The face and clypeus sparsely

punctured ; the clypeal fovea? deep ; the labrum fringed with

long fulvous hair ; the middle finely transversely striated,

'i horax black; the edge of the pronotum broadly, its base

in the middle, both marks being roundly incised in the middle,

two lines on the mesonotum, narrowed at the base and not

reaching to the apex, the scutellum, the scutellar keels, the

lateral two arese on the median segment, a mark on the lower
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jmrt of the propleuia^, the jirosfernum, the tubiMcIes, a mark
broader than long and dilated on the lower side at the apex,
a longer oblique mark not reaching to the apex, a small mark
under the hinder wings on the metapleura>, and a large oblique
one, rounded at the top, lomon-yellovv. Me.sonotum shining,

almost impuncfate, except slightly behind. Scutellum Hat,

rounded behind ; the postscutellum finely punctured. The
base of the median segment smooth, raised and oblique in the
middle; the supiamedian area obsolete, not bounded by
keels, somewhat triangular at the base ; the posterior median
area rounded at the base, closely and rather stronirly trans-

versely striated, as are also the apical lateral are.'ti; the spiracular

area trjmsversely striated, the striaj stronger and more widely
separated than on the post;:;rior median area. Pro- and meso-
pleurse shininj;, sparsely punctured, the former striated on the

lower half ; the metapleurae sparsely punctured, the depression
at the top deep. The mesosternum flat, its furrow trans-

versely striated. Wings with a fuscous-violaceous tinge ; the

nervures and stigma black ; the areolet narrower at the top,

being there slightly less in length thau the space bounded by
the recurrent and the second transverse cubital nervures; the

recurrent is received shortly beyond the middle. Legs
lemon-yellow like the thorax ; the base of the hinder coxse,

the base of the four anterior trochanters, the hinder trochanters

entirely, the basal half of the femora, with a narrow line in

the centre of the apical half of the anterior pair, and the base
and apex of the tibia; black ; the tarsi more or less fuscous.

Abdomen black ; on the sides of the first, second, third, and
fourth segments are large lemon-yellow marks; the apex of
the petiole and of the second and third segments longitudinally

striated in the middle ; the gastrocceli smooth, not striated,

deep; the a|)ieal segments have a bluish tinge.

The male is similarly coloured, but with the yellow marks
if anything larger, and the wings are much more deeply and
distinctly smoky violaceous.

The yellow markings on the thorax and abdomen probably
vary in size and number ; the lateral niarks on the median
segment may become confluent ; in this case the dividing keel

is yellow.

Charitojoppa, gen. nov.

Antenna; stout, dilated and compressed beyotid the middle.

Scutellum pyramidal, its sides at the base below the raised

part keeled. Head largely developed below and behind the

eyes; the occiput sharply margined. Clypeus not separated
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from the face, foveate at the sides above; labium liLlden.

Mandibles stout ; the apical two teeth large, the upper the

larger and blunter at the apex. Meso- and metanotum
stoutly reticulated ; the supramediaji area smooth, open at

tiie a])ex, the keels continued to the ajjex of tiie sesjment,

roundly diverging as they do so. Legs stout, the penultimate

joint of the liinder tarsi spined. Areolet three-angled, the

transverse cubital nervures uniting at the top ; there is hardly

an angle formed by the recurrent nervure and the cubital

;

the apical abscissa of the radius is roundly curved upwards at

the base ; the transverse median nervure is received distinctly

in front of the transverse basal. The base of the petiole

narrow, the apex broadly dilated. Gastrocoeli large, deep.

Abdomen ( ? ) with eight segments ; the ventral fold extends

to tlje apex of the third segment; tlie second and third

segments are closely longitudinally striated. Eyes widely

distant from the base of the mandibles, hardly reaching to

the top of the clypeus.

Tliis genus is closely related to Magrettia, which differs

from it in having the scutellum flat, not pyramidal, and

incised at the apex ; the hind coxaj bear teeth and the second

and third abdominal segments are not longitudinally striated.

Charitojoppa ccerulea, sp. n.

Nigra, abdomine cseruleo, facie, orVjitis oculorutn, linea pronoti,

scvitello tegulisque albis
;
pedibus rufis, basi tibiarum posticarum

late, coxis trochanleribusque anterioribus albis ; alis hj-alinis,

stigniate nigro. 2
Long. ] G ram.

Head bluish black ; the face, clypeu;*, the U))per orbits on

the innt-r side narrowly, and the outer on the lower broadly,

yellow ; between the antennae and the base of the clypeus is

a broad bluish mark, which becomes slightly and gradually

dilated towards the apex; mandibles yellow, the teeth black.

The face somewhat strongly, the clypeus more slightly, punc-

tured. Antennae black, the middle with abroad white band;

beyond the wiiite band they aie dilated and compressed; the

apex distinctly attenuated. The sides of the pronotura

broadly, its base, the base of the teguke, tubercles, the sides

of the scutellum, the lower part of the pro- and mesopleurai

(the latter broadly), and the metapleurae in front of tiie coxse,

yellow. Mesonotum dark green, coppery in the middle,

strongly irregularly reticulated, the sides with a clearly

defined hollow, distinctly bordered, and having inside of it a

few sharp transverse keels. The centre of the scutellum
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distinctly pyramidal, the sides flat, yellow. Median aogmeiit

coarsely irreguluily retieiiljited, the reticulations wider in tho

centre of the aef^ment ; the posterior and snpramedian areas

nnited. Propleurie strongly ol)liquely striolateil ; tlic base of

the nu'sojdeuriL' coarsely punetnrol, niiiniiig into stout longi-

tudinal strioUitions, except in the middle, where it is smooth

on the lower side. Metaj)leuriu coarsely reticulated all over,

its extreme base yellow, the yellow line broader above,

narrower below. Areolet much narrowed at the top, being

there not much more than half the length of thesj)ace bounded
by the lirst tran.svcrse cubital and recurrent nervures. Four
anterior legs fulvous, the coxte and trochanters yellow, the

front tarsi fuscous towards the apex ; the hinder coxae, basal

joint of trochanters, the ajiex of the femora broadly, and the

apical third of the tibia? black. The basal half and underside

of the petiole and the sides of the a|)ex of the petiole yellow ;

its apex broadly raised in the middle, the sides of the raised

part and the centre keeled, the sides with transverse keels
;

the extreme apex of it smooth, the depressed sides irregularly

transversely striolated
; the second segment irregularly reticu-

lated, more closely and less irregularly towards the apex.

Gastrocoeli smooth, yellow. The apices of the second and
third abdominal segments j)ale yellow, tlic thirdsegmont closely

longitudinally striolated, the other segments inij)unctate,

shining, their aj)ices pallid yellow; the second segment
broadly in the middle, and the apices of the others narrowly,

pallid yellow.

[To be continued.]

L.— On the su^iposed Rediscovery of ^^ Moseleya " in

Torres Straits. By S. Pace, F.Z.S. &c.

Among the collections obtained by the 'Challenger' Expe-
dition was included a single specimen of a coral for which
Qiielch * founded the genus Moseleya^ with the single species

M. hdistelhtta, Qiielch. 'J'his form, which until now has only

been known from the unique type specimen in the British

j\luscum, owes its great interest to the deductions which have

been drawn as to tlic supposed relationshij) of the genus to

the so-called livgosa of Pala;ozoic times, and as to the affinities

of the latter grouj). Thus, Quclch placed Moseleya in the

Cyatlioj'JiyUidtv
; and even in the most recent work on corals

f

• Ann. & Mug. Nat. Hist., ser. 5, vol. xiii. Ib84, jip. 2U:2-.'3. The speci-

lutu was subsequently ligured, Chall. Kep. vol. xvi. pp. 110-113, pi. xii.

tigs. 1-7.

i (.». C. Lourue, in Lankester's Trent. Zool., Anthozna, p. 70.
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we read :
—" Tlie discovery of Moseleya latisteUnta, a reef-

coral from Wednesday Island, Torres Straits, leaves no doubt
as to the close relatioiisliip of the Astraeidae to the Cyatho-
phyllidae. Moseleya is a compound coral with polygonal

calicles, a thin epitheca, a rudimentary tiieca, and the cavity

of tlie calicles is filled up nearly to the mari^in by tabulae

separated by an abundant dissepimental endotheca. The
septa in adult calicles are numerous and give no indication of

a hexanieral arrangement, but in young calicles a tetrameral

symmetry is distinctly visible *, owing to the cruciate arrange-

ment of four large septa. Moseleya shows decided affinities,

on the one hand to a typical Astraeid such as Prionastraea ; on
the other hand to a Cyathophyllid, such as Cy itlwphyllum

regiumy and it cannot be doubted that the Cyathophyllidae

and the forms allied to them can no longer be classified apart

as Rugosa, but must be placed along with or close to the

Astraeidae."

It has recently been my fortune, while collecting in Torres

Straits, to meet with a very considerable number of specimens f
of what I take to be a species of lAthophijUia. The coral in

question is a common one at most stations in this region; it

is met with at and below extreme low-water mark on the

reefs, while most of my specimens have been obtained from
the backs of })earl-shell picked up by divers in depths ranging

irom 3 or 4 fathoms to upwards of 20. As is the case with

corals in general, the shape and general appearance of the

corallum is very variable, and it assumes quite a different

character in relation to the nature of the environment. Now,
the point to which I would call attention is that some examples
of this form appear to be quite indistinguishable from Quelch's

Moseleya latistellata. The question therefore naturally arises

whether those who have based such weighty conclusions

upon the single ' Challenger ' specimen may not have acted

somewhat precipitately : whether, after all, Moseleya may in

reality have no genetic relationship whatever to the Cyatho-

phylUdce, and whether its supposed Rugose characters are not

merely the expression of adaptive modification.

Most of the specimens brought home by me differ at first

sight very considerably from the ' Challenger ' specimen of

Museleya in that the calices are not nearly so flattened or

* One can find in this specimen symmetry of a«y order— tetrameral,

hexameral, or pentameral ; all equally subjective.

t Some examples were preserved and will be presented to the British

Museum ; but unfortunately I did not at the time realize how much
interest they possessed, as otherwise I might easily have collected much
more matenal, and should also have made more careful observation of the

coral during life.
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cxpniKled as fhoy aic in that specimen, iicitlier are they rjiiite

80 Inrge. The degree of " cuppiness" in this coral appears,

however, to be directly dependent upon the character of its

environment. Where the bottom is liard and free from mud,
tlien will the calyx be deep, but where (as is tlie case in

many parts of the Straits, and notably at tho spot where the

'Challenger' specimen was obtained) the bottom consists

largely of soft mud the coral will then be more or less fiat-

tened out. This modification is, of course, only what we
might, a prioi-i, expect to occur; for if a coral living on miid

had a deep cup, this would very soon become filled with

sediment. So far as my experience goes, mud is the greatest

enemy a coral has to dread, and one frequently finds special

adaptations to enable it to exist on muddy ground. Thus,
specimens of Turhinaria from muddy bottom often present a

convex upper suiface instead of possessing the normal cup-

shape, or one side of the cup may be notched or hollowed out,

or, again, the cup may be perforated at its base in order to

enable the mud to escape, and thus to prevent the clogging

of the coral.

It is not my intention here to enter further into a considera-

tion of the morphology and relationships of Moseleya, as the

elucidation of these questions will, I hope, be undertaken at

the much more competent hands of Mi. H. M. Bernard.

BIBLIOGKA TH ICA L NOTICES.

Dit Minxik- lies Menschtn. By Hexky Hughks. Frankfurt-a.-M. :

Johannes Alt"^ ItOO. Pp. xi, 423.

Students of psychology should extend this treatise a hearty welcome.
It is comprehensive in its scope, and the various scrtions are
skilfully condcnstd, yet so as to lose nothing for the sake of brevity.

The book is divided into five sections or chapters, and these again

are subdivided into smaller sections, thus facilitating reference.

What seem to ho omissions are probably intentional on the part

of the author. Sub-section V. of Section II. is historical in character,

and claims to be a phase of the subject hitherto untouched. We
quite agree with the author that the attitude of caution should be
ours when drawing conclusions from purely lay-sources relative to

incidents of animal instinct and expressions of tho emotions. We
wish that this section—the section, moreover, most likely to iuterest

readers of this journal—had been more fully treated.

The illustrations certaiidy leave much to be desired: for the
most part they have l)een drawn from other works; some of them
are old, and none of them are bcuuliful. They are unworthy of the

rest of tho book.
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The Bir'ls of Ireland . By Kichakd Ussher ami I{obkrt Warken.
Guriiey & Jackson, London, lUUU.

A KKW history of the birds of Ireland, thoroughly up to date, has

long been needed. That want has now been supplied, with a

completeness that leaves nothing to be desired, in the volume now
before us. It is a model of what such a book should be, for it is

something more than a register of names of birds wliich may be
found and looked for within the boundaries of Irish territory. Its

pages teem with facts, and so well presented that they form the

most delightful reading. Lovers of outdoor life, and of bird -life in

particular, will turn to this volume again and again with a sense of

delicious enjoyment, even though they be not specially interested in

the birds of Ireland. The whole book shows that the authors have
an intimate—we may say a peculiarly intimate—knowledge of their

subject, for almost every page records some new fact or observation

on the habits of birds and their surroundings. It might very well

serve as a textbook on the habits and instincts of birds.

The illustrations comprise a coloured plate, maps, numerous full-

page plates, and vignettes, all of which are excellent.

W. P. Ptcraft.

MISCELLANEOUS.

Xotes on the Dates of Publication of the Natiwal History portions of
some French Voyages,—Part I. ^ Amerique me'ridionale ' ; ' Indes

orientales'; 'Pole Sial' C- Astrolabe' and ' Zelee') j 'La Bonite' ;

'La Coquille' ; and 'L'Uranie et Physicienne.' By C. Davies

SfljiRBORN, F.Z.S. &c., and B. B. Woodward, F.L.S. &c.

' Yoyage dans I'Amerique meridionale,' &c. Par A. d'Orbigxt.

Tom. III., pt. 4. Paleontologie, by Orbigny. 188 pp. Issued in 1842.
A portion of this work, entitled ' Coquilles et Echino-

dermes fossiles de Colonibie ' (4to, Paris, 1842), was issued

earlier in the same year by d'Orbiguy.

IV., pt. 2. Mammalogie, by Orbigny and Gervais. 32 pp. 1847.
Wiegmann, Archir, 1848, p. 1-13.

IV., pt. 3. Oiseaux, by Orbigny. 395 pp.

pp. 1- 48. 1835. 'Wiegmann, Arch. 1836, p. 102.

49-ir)8. 1837. Id 18.38. pp. 370 & 380 ; 1839, p. 234.

1.^9-232. 1838. Isis, 1839. p. 406.

233-3.52. ?

303-39.'). 1847. Wiegmann, Arch. 1848, ii. p. 10; Isie,

1847, p. 910.

[A detailed description of the bird part already issued appeared in 'Isis,'

1839, p. 406 &c. ; it says that up to p. 232 had appeared by " Lieferung 35,

1835 "—but the statements of Wiegmann seem more reliable a.s to the earlier

pages, th' ug'i it es-tablishes the publication of p 232 by 1839 ; besides, Lief. 35

could not hive appeared until the end of 1837, as Lief. 1 was issued only in

Jan. 18351; it appeared Oct. 1838, see Compt. Eendus, 1838, Oct., p. 726.]

Tom. v., pt. 1. Reptiles, bv Orbignv and Bibron. 12 pp.

i847. Wiegmann, Arch. 1848, p. 196.
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Tom. v., pt. 2. PoisBons, bv Valenciennes. 11 pp.
1847. VVioginann. Arch. 1848, p. 204.

v., pt. 3. M(>llii.<iqiie9, bv Orbif^ny. TW pp.

pp. 1- 4M. 1835. Wicginann, Arcb. 1830, p. 1C..3.

49-184. 1836. „ 1837, p. 1*7-'.

185-370. 1837. „ 1H38, pp. l'72-2&5.

.377-4<»8. 1840. „ 1841, pp. JUl, 209, &c.

4(ni-4.s8. 1841. „ 1842, p. 377.

489-cnd. 1846. „ 1847, pp. 373 & 396.

expl. of plates, &c.

v., pt. 4. Zoophytes, by Orbigny. 28 pp.
1839 [pp. 1-101 1 X,

ij to hand
1846 [ 17-28J I

«^^'"<^°C*. 10 nana.

v.. pt. 6. Forauiiniferes, by Orbigny. 81 pp.

The titlepaije of the " Foraminift-res " is dated 1839, the wrapper

is dated 1843. Troschcl in 184U (Wicginann, Arch. pp. 3'J8-4G2)

translated and printed the whole work. Apparently the work was
printed by the government and ready for publication by 1839, but

lor some reason or other was delayed. The fact that Troschel re-

printed the paper, however, allows us to take the oriirinal date of

1839, rather than to disturb the history of so many specific names.

Tom. VI.. pt. 1. Crustac^es. bv Milne-Edwards and T.iicas. 39 pp.

1844. Wiogmann, Arch. 184.'.. p. 173.

VI., pt. 2. Insectcs, bv A. BruUo (to p. 00), and alter by Blanch.trd.

222 pp.
•

pp. 1- 10. 1837. Wiegmann, Arch. 1838, p. 208.

17-56. 1838. „ 1839, p. 314.

f,l- 88. 1842. „ 1843, p. 156.

89-104. 1844. „ 1845, p. 77 &c.

105-222. 1846. „ 1847, p. 73 &c.

VII. Botanique.
Date.s as on the titlepages. Wiegm. Arch. 1850, 11. p. 307.

Orbigny himself often dated his species, and in so doing he

frequently put the date of the writing of the MS. ; this practice

has, however, been condemned by all naturalists, and the species

must date from the date of publication. The history of the publi-

cation of this book is curious, but not unusual among French works

of this nature. It was issued in livraisons, many of which consisted

of plates only -|- a wrapper ; unfortunately we are able to find only

a very few references to the contents of the livraisons, and have

therefore relied upon \\ iegmann's Arch., for in that book more often

than not a minute account of the contents received by tlie recorder is

placed under review. The following are specimens of the notes in

our hands, from which it will bo seen that at present it is hopiless

to deal with the date of the plates, even did we think it advisable

to do 80 :

—

Livr. 1 & 2 (1834). Itin. pp. 1-90 ; Moll. pb. 1 & 2 ; Ois. pi. 2.

3- 6(1835). Ois. pp. 1-48; M^imm. j.ls. 3, 4: Moll. pp. 1-48. Itin.

pp. 97-192 ; Kept. pi. 1 ; Poiss. pi. 3. (Wiegmann.

Arch. 18.;0, p. 1<;7.)

26-34 appeared iu 1837. Wiegm. Arch. 1838, ii. p. 265.

1-35 appeared betHeeu 1834 and 1836 (' Isis,' 1839, p. 400«Stc.), and con-

tained :

—

Mamm. up to Vespertilio ruber, pis. 1-11 (not 7), but no text.

Ann. tC- May. N. Hint. Ser. 7. Vol. vii. 27
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Birds, pis. 1-36 [37], 38-42, 47, 48, o2, 53, 56 ,
text up to

Tro<idoli/tcs tessellata, p. 232.

R^pt.pls. 1,"2,5|,,
Fbhes, pis.

1-10/^'"^®^^-

Moll. pis. 1-52 (began with livr. 6, 1834) and text to p. 376.

Coleopt. pis. 1-5; no text.

Livr. 35-38 in 1838. No text of MoUusca by tbia date. Wiegm. Arcb. 1839,

p. 204.

50 (up to 1840). No text of Mammals yet. Wiegm. Arch. 1841, ii.

p. 7.

49, 1840. Littorinoe to beginning of Trocbidie (4 slieets). Wiegm.
Arcb. 1841, ii. pp. 2(;i. 260, 272.

71-88. 156.i sheets of text. Bibl. Fran^ 15 May. 1817.

89-90. 38r „ „ „ 6 Oct. 1849.

The Journ. gen. Litt. no. 10, 1836, p. lt)2, says the first livraison

appeared January 1835, and that it has api)eared regularly every

month ; but thi.^ is not strictly true (see Compt. llendus. Lists,

from 1835). The information' in ' Isis,' 1847, pp. 940-l.»44, is

incorporated above.

• Voyage aux Indes orientales .... peudant .... 1825-29, publiee

.... par M. C. Belanger.'

Zoologie.

Livr. 1. 5 sheets, pp. 1- 80. Bibl. Franq. 19 Feb. 1831
"l

5 Sl-160. „ 19 Mar. „ \ v -a u" " ' rer. Bull, xxvi

291.
3. 4 161-224. „ 21 May „ }

4. 4 225-288. .. 4 Aug. 1832
5. 3 289-336. „ 15 Sept. „ ;

r 337-400.

1 401-416.

f 417-440.

1 441-496.

( 497-512.

1 Dec.

31 Au?. 1833.

8. 8i lotSl' " ^^ ^'*'" ^^^^•

\ 536, i-xxix.

? Reissued in 1844; see CaruB and Engelniann, p. 284.]

Botanique
Livr. 2 & 3 were issued in 1834 (Bibl. Franc;. ', but apparently consisted of platrs

and wrappers. The " Crvptogiimie," by Btlanger and Bory de 8t,

Vincent, according to Pritzel, seems to have been issued in 1846.

' Voyage au Pole Sud et dans I'Uceanie sur les Corvettes TAstrolabe

et la Zelee, execute .... pendant .... 1837-40, sous lo

commandement de M. J. Dumonx d'Urville,' &c.

Anthropologie. Par Dumoutier. (Text by E. Blanchard.) 1854. Bibl.

Kran9. 4 Nov. 1854.

Z.'jt.>kgie Par Hombron et Ja-quinot. 5 vols.

I. De I'Honime, &c. 1 1846. Bibl. Fran^. 19 Sept.

II. Considerations . . . sur lAnthropologie. ( 1846.
III. Manim.. Ois., Kept.. Poiss., Crust. 1853. Wiegmann, Archiv, 1854,

ii. 49, 18.-.5. ii. 1.3, 284, 430.

IV. Insectes. 1853. Wiegmann. Archiv, 1855, ii. 128.

V. Moll.. Coq., Zooph. 1854. Wiegmann, Archiv, 1855, ii. 456.
Note.— '1 his vol. v. was originally intended for vol. iv. part 2, and the

signatures bear that reference; it should be quoted as " V.[iv.(2)]."



Mi'scellannous. 31)1

lk>taiiujiip. 2 volf".

1. I'lantes celluluiro!*. 1845. l?il.l. Kr;in(,-. IG Aug. 18^.').

II. Mantes vajiciilairt's 1853. Wii-giiuiun, Archiv, 185.'>, ii. .'>7-

<tc'oliigic. Tlif Atlas of Ge()lo(.'y, wliiih wiis issued in 1847 (Bibl. Fran«;.

2y Jim. 1847), containc'rl 5 pU. of fussiU uiuin-il by Orbigny — ihejr

are •'jKniieti et figura," since uo descriptitms wcrt' publislied.

* Voyaj^e aiitour da Monde execute pendant .... is.'}') et iSb? bur

. . . .
' la Hoiiitu,' commaiidee par M. Vaii.iam,' \c.

/.»>l("gie. Par MM. Eydoux et Soulevct.

Vol. I. pp. i-xxxix, 1-106. 1841. Hibl. Frau<,-. 18 Dec. 1841 ; \Vieg-

niann. Arcbiv. 1842, pp. It) & 38.

1(17 328. 1842. Wiegmunn, Ar.li. 1843, p. l.m
11. pp. fit')!. 1852. Wiegniaiiii. Arcb. 1853, p. 91 ; 1854,

pp. 3!)5 & 421 ; J. de Cuncli. iv.

18.");{, p. 0:5.

y^oopbuology. Piir L. l.iiuivm. J7C. pp. 1844. Bibl. Fr.mv. 14 Dec. 1844.

Woluiiiqiie. Tar M. Gninlifb;i\id.

lutroductioii. 8vo. 1851,
Kxpliration et deticription des plaI.c•be^^ de 1" Atlas par C, d'Alleizett*.

18(1 pp. 1866.
<Vyplogiinio.-<. yf)5 pp. 1846. Libl. Fnm<,-. 7 Nov. 184().

Xofi.— riie wbole of tiic Cryptogams ajipeitred in 1S4<1; Montagno, in

tbe preface, says that tbe complete MS. was sent to the editor in

Dec. 1843. tliiit some proofs wei-e sent by bim to Berkeley in 1844,

wlio ptiblisbeil extracts tbcrefrom ; but tbe work was not issued

till 1846.
Atlas. 15(1 pb [1846 49?]

* Voyage autour du Monde .... sur .... la Coquille pendant

.... 1822-25 . . .
.* Tar L. J. Doi-khry &c.

Zoologie. 28 IJTr., forming 2 vols.
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Remarks on Secondary Sexual Differences in Butelid

Coleoptera, with Descriptions of some new Forms. By
Gilbert J. Arrow.

The sexual tliffeience.s of tlie Adoreti have as yet received no

attention, although the neglect of them has added to the difK-

culty of establishing order in the nomenclature of this much-
confused grouj) of Kutelidse, There are a number of extremely
similar African species of Adoreius, characterized by a broad

clypeus and close grey pubescence, amongst which are a few
erect seta?. The separation of these has been found a matter

of the greatest difiiculty, but there is a structure found in the

males attention to which will, at any rate, very considerably

obviate this. Tiie male of Ado)-etus xantliochrous, liar, [lesta-

ceus, Fahr.), found in Natal, has the iiind troclianter.-* pro-

duced into a long spine, whicii has been described as a specific

character. It seems to have been overlooked that it occurs in

only one sex.

The male of the West-African A. hirte/lus, Lap., has a

similar long spine, but consisting in this case of a sharp pro-

jection from the femur. It is represented in the female by a

slight and not acute prominence.

In A. vestitiis, K( iche (Abyssinia), this sexual structure

is represented by a triangnhir ))latc whicli occupies the

Ann. dt ^faf/. N. //int. >S<-r. 7. \'o/. vii. '26
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same position. These two species are otherwise scarcely

distinguishable.

Tiie East-African A. punctipenmsj Fahr., another species

of almost identical appearance, may be distinguished from

those just referred to by the entire absence in both sexes of

any armature of this kind. In a former paper dealing with

Rutelid Coleojitera from the Transvaal (Ann. & Mag. Nat.

Hist. (7) iv. p. 120), regarding all tlie unarmed specimens

as females, I failed to distinguish these two species, and
referred a specimen of A. puncti'pennis to the West- African
species. Tiie range of these insects is tlierefore still less

wide than 1 there stated. A. punctipennis, Fahr., though
distinct from A. hirtellus, Lap. {= cine)'arius, Burm.), is, I

believe, identical with A. cephalotes^ Gerst.

In all these forms the two sexes are closely similar and the

appearance of both that of typical Adoreti; but there are

members of the group in which tlie male characters are

greatly exaggerated, the liind legs being of enormous size

and the characteristic appearance of the true Adoretus almost

lost. One of these is A. olbosetosus, Waterh. (which has been

twice redescribed by M. Fairmaire under the names of afbo-

hispidus and hystrix). For this a new genus will have ulti-

mately to be formed, but I do not propose to do this at present,

as I have not yet been able to see the female, which appears

to be much rarer than the male.

An East-African insect not very distantly related to the

last has been described by Herr Brenske under the name of

Trigonochilus coriaceus. The author was evidently not

acquainted with the nearest allies of this remarkable beetle,

lor he has formed a new subfamily for it. Had the female

only been known, however, tlie species would no doubt have

been placed in tiie genus Adoretus, the peculiarities which

have induced its separation virtually all resulting from the

great developments peculiar to the male. Here again there

is a strong spine upon the lower edge of the hind femur,

which, with the tibia, is greatly enlarged, as in A. albosetosua.

In the British Museum is an undescribed species from

Angola, which, although differing considerably in general

appearance from T. coriaceus, may well be placed in the same
genus. The two sexes of this show similar remarkable

differences.

Trigonochilus politus, sp. n.

Breviter ovatus, nitidus, rufo-testaceus ; capite rugoso-punctato

;

prothorace parvo, lateiibus valde arcuatis, longe flavo-hirtis,

marginibus reflexis, angulis posticis rotundatis, disco fere polito ;
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scutello flavo-sctoso, cordiformi ; elytris levitor paruin dense

punctatis
; pygidio cum abdominis dorso flavo-pubescontibus

;

corpore subtus fcro nudo, cum pedibus forrugitiois.

Lonp:. l(»-o-12-"» mm.
J, t'lytris basi vapfc infuscatis. subtilissimo punctatis, pilis brunneis

lonijissirais parce liirtis; pedibus postice vaMcincrassatis, fomoribus

dilatalis spina loiijjja recta munitis, tibiis curvatis, ajiico iutus

loiii^issime et acute productis, tarsis (pi ira tibiis i)aulo brevioribus.

$, tboraco basi fortius contracto, puiietis disco nounullis magnis;
elytris magis punctatis, minute et parcissime tlavo-setosis, poae
medium maculis parvis 4 propo raargines t'ormantibus.

JIah. Anf];ola.

This species is of a shorter and more oval form than

T. coriaceus and of a brick-red colour. The upper surface in

the female is decorated with minute scaly setaj, collecting on
the j)Osterior half of the elytra into rather indefinite yellow

spots. In the male these sette are replaced by very long

Hind legs of males of (a) Trigonochilua coriaceus, Brenske,

{b) T. polilits, Arrow. Twice natural size.

hairs thinly scattered over the prothorax and elytra. In the
female the hairs arc much shorter and confined to the margins.
The |)rothorax of the male is flatter and less narrowed behind
than in the other sex and the elytra are darker at the base.

The hind legs show a similar development to those of
A. coriaceus^ but the femoral spine is straight, the tibia is

produced at the extremity into a very long spur, and the tarsus

is scarcely as long as the tibia.

I have sketched the hind legs of the males of these two
species for the sake of comparison. Ilerr Brcnske's figuie

of the type species gives a scarcely correct impression of

its appearance, as was almost inevitable, since the artist did
not see the insect.

A little more attention given to the sexual characters of the

genus Annphgnathus would have rendered the identification

and classification of these beetles much simpler. Some of the

28*
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species are unrecognizable from description owing to uncer-

tainty as to the sex of the type, a point wliich can always be

ascertained with very little trouble. These characters also

form a more natural and useful basis of subdivision than

those which have been employed.

The proper allocation of the species between the genera

Calloodes and Anophgnathiis has vexed the minds of all who
have dealt with these insects, partly owing to the rarity of the

t^'pe species of the former genus, but also through oversight

ot the sexual differences, which has led to forms of very varied

type being assigned to it by different authors. Examination

of both sexes of Calloodes grayanus, White, shows it to

possess, in common with its immediate allies, peculiarities in

the form of clypeus and tibia which quite clearly separate them
from all other forms.

To set this matter at rest I shall for the first time formally

characterize this genus, drawing up the diagnosis from White's

type (which is a female) and a male of the same species.

Calloodes.

Regulariter ovatus, subdepressus. Clypeus utroque sexu brevis

recte truncatus, margine rei3exa ; maris angulis minus rotundatis,

margine magis reflexa. Prothoracis margo postica ante scutelluoi

profunda excisa, ad emarginationis latera acute angulata. Tibiae

antieae edentata?, latere externo maris recto, feminae leviter bi-

sinuato. Processus mesosternalis longus, validus, fere rectus.

The known species of this genus are grayanus, White,

Rayneri, ]\lcLeay, and Atkinsoni, Waterhouse, all otiiers

assigned to it being entirely different in essential characters.

Mr. Blackburn, who last attempted to define the genus,

although believing he knew all the species, had evidently

seen none of these three, for he finds the principal generic

characteristic to be the possession of " genuinely metallic
"

colours, whereas all are unmetaUic green.

I may note that G. grayanus has a cleft claw to the front

tarsus in the female, while in the other species all claws are

undivided in both sexes.

The following new species of Anoplognathus may be

described here :

—

Anoplognathus luridus, sp. n.

Breviter ovatus, brunneus : capita, prothorace, scutello, pygidio,

femoiibus tibiisqua igneo-metallicis, corpora subtus metaliico-

nigro, tarsis uigro-viridibus ; clypeo brevi, cum fronte pauIo
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punctate, nitido, maris parte media nonnihil products, reflexa

;

prothorace nitido, vix punctato, lateribus paulo arcuatis, augulis

anticis acutis, posticis fere rcctis, martinis anticae me lio sat pro-

funde ante sculellum excise, anj^ulis rutundatis; elytris subdense
non coriflueiiter punctatis, j)ur)cti3 majoribus scriato-ordinatis

interj)ositis, apicibus paulo productis, subtiliter rotundatis
;

pypidio fere la;vi, punctis reagnis setisque nonnuUis ; corpore

subtus fere nudo, processu raesostcrnali longo, acuto, tibiis anticis

3-deutatis.

Long. 22 mm.

JIab. New South Wales.
This insect is intermediate between A. rugosus, Kirby, an<l

A. chloroj'i/rusj Drap., its colouring being almost that of the

former and its form and sculpture more those of the latter,

but showing an approximation to A. rugosus. The clypeus is

as in A. chloropyrus, but the sternal process is stronger, there

i8 no definite .«striation u})on the elylia, of which tlie sutural

angles are slightly produced and not squarely truncate, and
the sculptuiing ot the pygidium is only incipient.

Anoplognathus explanatus, sp. n.

Ovoidalis, depressus, postice latus, brunneo-testaceus, laevissime

purpureo-nitens ; capite, prothorace scutelloque paulo feiieis,

p}nidio fusco-viridi, corpore subtus nigro, femoribus tibiisque

rufis, tarsis nigro-viridibus, capite, prothorace, scutello euturaque
anguste nigro-marginatis ; capite piinctato-rugoso, clypeo maris
producto, quadrato, hirto, margino antica tota reflexa, feraiiiae

semicirculari
;

prothorace transverso, maris paulo angustiore,

leviter punctato, angulis anticis crebrius, his tlavo-hirtis, acutis,

angulis posticis fere rectis, lateribus angulatis vix arcuatis, mar-
gine postica ante scutellum leviter excisa; scutello subtiliter

punctato ; eljtris sublineato-punctatis, ad humeros prothoracis

latitudiue, deinde ad post medium valde dilatantibus (maris paulo

minus), costa laterali ad marginem parallela, angulis suturalibus

separatim sat minute rotundatis ; pygidio rugoso, parce flavo-

hirto ; corpore subtus (abdominis medio excepto), femoribus
tibiisque intus flavo-hirtis, mesosterno crebre punctato, breviter

acuto, tibiis anticis 3-deiJtatis.

Long. 23 mm.

Ifab. New South Wales.

This is a member of the section represented by A. suturalis,

Buisd., and A. hirsutus, Jiurm., as indicated by the hairy

squarely-produced clypeus of the male. It is readily distin-

guished, however, from these, as from all other described

species, by its peculiar pear-shaped outline and the pronnnent
costa running near and parallel to the margin of each elytron.
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The purplish lustre characterizing all the specimens I have

seen may, perhaps, not be absolutely constant, but another

feature distinguishing thissjiecies from the two just mentioned
is presented by the apices of the elytra, which are separately

rounded.

Although these three insects are the only described species

of this section of the genus, it consists of a number of closely

related forms. As 1 am not able to decide with certainty

w hich of these is Burmeister's species, it would be unwise to

attempt at present to name the other nondescripts.

Another beautiful Australian Rutelid, also sexually di-

morphic, requires further description. This is the PopilUa
jiavomaculata of McLeay, a species probably described from a

single specimen and quite erroneously placed. Specimens of

this insect have lately been brought from Mount Bellenden

Kcr, in North Queensland, and it was only by an accident

that I was led to consult McLeay's description, for neither in

form nor structure has the species ajiy resemblance to Popillia,

a genus which is not known in Australia. The rather de-

l^ressed and elliptical form and pubescent surface of flavo-

maculata distinctly suggest Adoretus, but its mouth-parts dis-

prove any such afl5nity. The flat prosternal process upstanding

behind the cosse is known elsewhere among Rutelidfe only in

the genus Mimela, but the ten-jointed antenna?, as well as its

entire aspect, seem to exclude this insect from the Anoma-
linse. Although I am unable to pronounce upon the true

place of this new genus in the family, its remarkable combi-

nation of characters, together with the peculiar beauty of its

colour and marking, will make it quite easy of identification

when rescued from the obscurity of a great genus to which it

does not belong.

MiMADORETUS, gen. nov.

Ellipticus, euldepressus. Clypeus subquadratus, transversus. La-

brum fiimplex, late emarginatum. Maxilla? 3- deiitatae, palporum
articulo ultimo grai^di, fu&ifoimi, longitudine ad reliquos aequali.

Labium latum, margine paulo ccncava. Antenna; lO-articulatse,

clava triphylla, parum elongata. Prosternum post coxas promi-

nens, cuneilorme. !Metasternum inter coxas medias acutum, non
productum. Pedes omnes robiisti. Tibiae anticce fortiter biden-

tatae. Maris ungues integri, femina; pedis antici externus fissus.

The type of Mimadoretus Jlavomaculatus is evidently a

female, in which sex the upper surface is of a light mahogany-
colour, with a metallic lustre, especially upon the prothorax.



Mr. (r. J. Arrosv on Rutelid Coleoptera. 399

In the malt', however, the elytra are almost black, shining

but quite unnietallic. In both there is a similar pattern of

yellow scaly hairs which cover the pygitliuin and under

surface. It is quite a small beetle, about 8 millimetres long.

The following two new species of Pseudosinghala are

remarkable for colour-ditferences between the two sexes.

These are of the nature which J have previously described as

general in the i^nomalinai, viz. the males are invested with a

hue superimposed upon that of the females.

Pneudosinghala regalis, sp. n.

Curia, robusta, tcstaeea ; corporc antice ct subtus brunneo, tibiis

tarsi.«quo fore nigris, maris capite, prothorace, scutcllo, pygidio,

corpore subtus tVmoribus(jue igneo-metalUcis, femina; corpore

subtus f(.'moril)usque solum Icviter teneis ; capite dense rugoso,

clypco late arcualo ; prothorace valde convexo, grosse punctato,

postice sat disperse, latoribus margineque po.slica fortiter ac

equaliter arcuatis, hac utriiique imprcssa, angulis anticis acutis,

posticis valdo obtusis ; scutcllo late cordiformi, vix punctato
;

elytris brevibus, testaceis, grosse lineato-puuctatis, punctis ocel-

latis, macula transversa basali, scutellum amplcctento, sutura,

plagisque humcrali et postica obliqua nigris, punctis Havis duobus
(nonnunquam bisectis) parvis ad suturam ante medium

; pygidio

magno, grosse punctate ; tibiis anticis fortiter bidcntatis, pedum
4 anteriorum unguibus oxternis fissis ; corporis subtus lateribus

parce pilosis.

Long. 8-5-lU mm.

Ilah. Penang.

This is the largest Pseudosinghala yet known. It is stout

and globular, with the sides of the thorax more strongly

curved than in any other species known to me. The elytra

in both sexes are of a rich testaceous colour, with a small

yellow sjjot (sometimes divided) on each side of the suture

before the middle, and nearly the entire margin black, to-

gether with a transverse patch round the scutellum, which
may extend right across the elytra. The difference between
the sexes is that, while in the female the head, thorax, and
scutellum are of a very dark brown colour, in the male they

are suffused with a brilliant fiery lustre. The pygidium of

the latter also has a similar lustre, whereas in the female it

is, with the rest of the abdomen, unmetallic red.

A series of specimens in the British Museum were collected

by the late Mr. Lamb, and the species is also in Mons. 11.

Oberthiir's collection.



400 Mr. G. J. Arrow on Rutelid Coleoptera.

Pseudosinghala conjuga, sp. n.

Breviter cylindrica, pallide testacea, iibique metallico-nitens ;
pro-

thorace (lateribus exceptis), scutello, elytrorum sutura (antice et

posticc latius), abdominis medio, tibiistarsisquo maris nigro-ajneis,

feminne rufo-testaceis ; capite rugoso, cly-peo late arcuato ; pro-

thorace valde convexo, subtiliter punctate, margine postica regu-

lariter arcuata, lateribus fortiter arcuatis, angulis anticis acutis,

posticia valde obtusis ; scutello fere requaliter trilateral!, vix punc-

tato ; elytris fortiter punctato-striatis, macula lata suturali vix

ad margines anticam et posticam attingente medio utrinque

abrupto interrupta
;
pvgidio disperse punctato, cum pectoris et

abdominis lateribus femoribusque pallidis ; corpore toto nudo

;

tibiis anticis fortiter bidentatis, tarsorum 4 anteriorum unguibua

externis fissis.

Long. 6 mm.

Hab. S. India, Nilgiri Hills.

In this species there is a slight metallic gloss over the

entire surface, but the dark markings are in tlie male deep
blackish bronze and in the female reddish, becoming in the

latter regularly paler from the head backwards, until the

posterior division of the broad sutural mark becomes indis-

tinguishable from the testaceous ground-colour. The femora
in both sexes are pale and the tibiae and tarsi of the colour of

the dorsal markings according to the sex.

As the result of a study of further examples I have to

confess to having, in the case of Hylamorpha rujtmana,

Arrow, fallen into the trap against which 1 have warned
others, this being nothing but a sexual form—the female of

//. elegans, Burm. My error is due to tiie fact that the two
specimens from which my description was drawn up were

from a separate collection, and the only two females in the

British Museum collection, as compared with a large series of

the other sex. This is very strange, especially as in a collec-

tion lent to me by Mr. H. S. Gorham, which I have recently

examiried, the males are less than twice as numerous as the

females. Burmeister a|)parently did not know the latter, for

he has described the sexes as " ? bright green
; (^ with legs

and elytra olivaceous," which is quite wrong, the discoloured

forms occurring equally in both sexes. The real distinction

consists in tiie front legs of the female being of a castaneous

colour and the middle and hind tibise brilliant golden green.

I'he front tibiie are also shorter and more strongly toothed in

this sex, the third tooth being past the middle. In the male
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all the le^s are unmetallic green and the front tibiae slightly

toothed on the distal half only.

'I'hc discoloration regarded by Burmeister as a sexual pecu-

liarity may possibly be due to immaturity or to the action of

preservatives. I have seen it in all stai^es, and it ap|)ear3 to

be one of these imperfect specimens which has been honoured
with specific rank by Herr Nonfried, under the name of

Sulci'pdljjus suhciohtceus.

Dr. Ohaus has kindly pointed out to me that a name

—

Auovuila solida—used by me in a previous paper (Trans. Ent.

Soc. Lond. 1899, p. 2o7) dealing with sexual dimorphism in

the Rutelidaj is occnj»ied by a species of Erichson's placed as

synonymous with A. a>nea by Gemminger and Harold, but

regarded as distinct by Dr. Ganglbauer. I therefore rename

my species Anomala miitafa.

LI I.

—

Descriptions of Genera and Species of Coleoptera from
South Africa. By II. S. GORHAM, F.Z.S. &c.

[Concluded from p. 3G6.]

Fam. Endomychidae.

Ancylopus hisignatus^ Gerst. Mon. Endom. p. 192.

Ilah. Mashonaland, Salisbury, in marsh-rubbish {Marshall)

.

Three males.

These seem to differ a little from Senegal specimens by
their darker red colour and by the base of the elytra being
narrowly and indeterminately black. The legs are also very
<laik. Gerstaecker, by an error, says the middle tibiie in the

male are toothed; it is, of course, the front tibia^, and the

middle pair only, as he afterwards says, bent near their

apices.

Ancylopus unicolor, Gerst. Mon. Eudom. p. 194.

A single male specimen without the locality, but I believe

from Salisbury witli the preceding. The Iront and middle

tibiae are botli toothed, as they are in A. melanocephalus J.

(Ediarthrus natulensis, Geist. Mon. Endom. p. 346, t. iii.

fig. o.

Hab. Mashonaland, Salisbury, " in a swam))" [Marshall).
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Gerstaecker seems to have considered both sexes to have
the enlarged ninth joint o£ the antennsej in one of the two
examples sent by Mr. Marshall it is not so, and I have
observed the same in other examples. It appears to be the

sexual character of the male, as the legs have the tibiae more
bent in the example with a swollen joint. I have an example
of a Danae from Zanzibar with black antennae, without an
enlarged joint, which seems to be very near, if not identical

with, (Ediarihrus senegaJensis. I have seen so very few
Danue rufula from Abyssinia, and what I have seen were so

ill-preserved, that I think it will be better to adhere to Ger-
staecker's genus for the Natal insect. The figure in Gerstaecker
does not represent the flattened margin like that of Steno-

tarsus, which, nevertheless, he mentions, and the thorax is

shown as much narrower than it is in our insect.

Fam. CoccinellidaB.

Lioadalia fiavomaculata, De Geer, Crotch, Rev. Coccin. p. 103

(1874).

Hab. Natal, Estcourt (Marshall).

Lioadalia intermedia^ Crotch, torn. cit. p. 103.

Hah. Natal, Frere (Marshall).

Halyzia exigiienotata, sp. n.

Hab. Natal, Umfuli River; Mashonaland, Salisbury, on
Brachystegia (Marshall).

Thea variegata, Fabr., Muls., Crotch, torn. cit. p. 134.

Hab. Natal, Estcourt (Marshall).

Var. maculis brunnei*.

Hah. Natal, Malvern (Marshall).

Dysis Marshallij sp. n.

Hab. Delagoa Bay (Marshall).

Dysis rufocincta^ sp. n.

Hah. Mashonaland, Salisbury (Marshall).

Dysis orientalis, Weise, Deutsche Ent. Zeits. 1900, Heft i.

p. 125.

" Rotundata, convexiuscula, dilute testaceo-flava, nitida
; pro-

thorace subtiliter alutaceo et punctulato, elytris punctulatis.
'• Long. 3-8 raillim."

Hab. Mashonaland, Salisbury (Marshall).
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Of this recently described species three examples have been
sent me by Mr. G. Mardluill. It was described from N'Guelo,
German East Africa.

Carta Wehoitschii, Crotch, Rev. Coccin. p. 171 (187-4).

Ilab. Alashonaland, Salisbury {Marshall).

The black dots on the elytra seem liable to disappear; in

our examj)ies (two in niunber) the humeral one and that near

the suture before the middle alone persist. I have two from
Zululand (j)iobably) in which the other spots, or at least a

small sutural one, are faintly indicated.

Micraspis liJetitata, Muh. (Alesi'a), Crotch, torn. cit. p. 173.

Hub. Natal, Frerc {Mamhall).

Micraspis inclusa, Muls. {Alesia), Crotch, torn. cit. p. 174.

JJab. Natal, Estcourt,

Micraspis frerensisj sp. n.

Hab. Natal, Frere {Marshall).

Micraspis striata, Fabr., Muls. {Alesia), Crotch, torn. oil.

p. 174.

IJab. Natal, Malvern {Marshall).

Chilomenes quadrilineata, Muls. {Cydonia), Crotch, torn,

cit. p. 179.

Ilab. Natal, Weenen, Estcourt {Marshall).

A very common species and widely distributed in South
Africa.

Chilomenes lunata, Fabr.

Ilab. Natal, Mashonaland, Salisbury.

Chilomenes Weisei, sp. n.

Hub. Natal, Un)komaas River {Marshall).

Chilomenes picticollis, sp. n.

Hub. Natal, Estcourt {Marshall).

Chilomenes geisha^ sp. n.

IJab. Mashonaland, Salisbury {Marshall). Var. Delagoa
Bay {Marshall).

Exochomus ni'gromaculatus, Goeze {Coccinella), Crotch, torn,

cit. p. 192.

Exochomus awitus, Scribn, Mula.

Hab. Natal, B'rere, Estcourt {Marshall).
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Exochomus justiticp, sp. n.

Hah. Natal, Malvern, on Justicia {Marshall)

.

Chilocorus distigmaj Klug (Coccinella), Crotch, torn. ci't.

p. 184.

I/ab. Natal, Estcourt ; !Ma.slionalaiid, Salisbury, on Acacia

horrida and various plants and flowers (^Marshall).

Var. elytris impunctatis.

Crotch mentions the variety without a red spot from
Angola. I can only refer a very small example with red

spots to this name.

Chilocorus cruentus, sp. n.

Ilab. Mashonaland, Lesapi River {Marshall).

Chilocorus Marshalli, sp. n.

JJab. Mashonaland, Salisbury {Marshall).

Found feeding on scale-insects on Port Jackson willow.

Platynaspis cupicola, Crotch, torn. cit. p. 197 ( ? only).

Mas, capite prothoracisque angulis anticis laete aurantiacis.

Fe77iina, capite nigro.

Hal). Mashonaland, Salisbury, on Lantana {Marshall).

Three examples (two male, one female) sent.

Platynaspis obscura, sp. n.

Ilab. Natal, Malvern, Isipingo, Umkomaas River {Mar-

shall).

Lotis bipunctiger, sp. n.

Hah. Mashonaland, Salisbury.

Hyperaspis hottentotta, Muls. ? Spec. Col. Trim. p. 645.

Hab. Natal, Frere {Marshall), on Acacia.

1 am not able to identify this certainly, and think it best

to record the Natal insect nnder this name with doubt. The
three examples have black heads and are probably females.

Hyperaspis delicatula, Muls. Spec. Col. Trim. p. 693;

Crotch, Rev. Coccin. p. 236.

Hab. Natal, Frere, on flowers oi Acacia horrida {Marshall).

I have received three examples of a Hyperaspis narrower

than the one recorded above, but more distinctly punctured,

and all with red heads. One of these 1 sent to Herr Weise,

who remarks:—" Durch die schlanke Form von delicatula

Muls. verschieden." Crotch {loc. cit.) evidently thought it
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tlie male of //. ItottentoUa^ and 1 should be sorry to describe

the insect till the point is cleared up. Certainly I see no

reason why they should not be the males of the species I

regard as //. hoUentotta, Muls. There is in these males,

however, no humeral s[)ot.

Ej)ilachna chri/somelina, Fabr. {CoccineUa), Muls., Crotch,

Kev. Cocein. p. 71.

JJab. Natal, Tugela Kiver, Weenen, Estcourt.

The form met with in Natal and in the Cape Colony
pertains to the var. bi/asciata, Fabr. { Coccinella), in which
the black spots have become very large, so that often the two
basal ones, and sometimes the two middle ones, are trans-

versely united
; but they vary excessively, and no permanent

distinction appears to exist excej^t that the examples are

larger than those from the Mediterranean district.

Epilachna injirma, Muls., Crotch, torn. cit. p. 72.

IJab. Natal, Karkloof (J/ars/mZ/).

Epilachna PoykuUi, Muls., Crotch, torn. cit. p. 77.

Hub. Natal, Estcourt, on potato &c. [Marshall) ; Tugela
Kiver, Weenen ; Karkloof.

1 have examples from Barberton in the Transvaal.

Epilachna hirta, Thunb., Muls., Crotch, torn. cit. p. 69.

IJab. Natal, Estcourt, on Solanaceai (Marshall)

.

One of the most widely spread and most variable species.
" It occurs over the whole of Africa" (Crotch).

The examples from Estcourt are of the var. E. insidiosa,

in which there are three black fascia^ the two posterior being
joined in the middle; the thorax is red, and it is longer than
the Cape examples in my collection ; it is possibly distinct.

Epilachna caniua, Fabr. [Coccinella), Muls., Crotch, torn,

cit. p. 68.

JJab. Natal, Tafel Kop, Ulundi; Malvern; Mashonaland,
Salisbury {Marshal/).

A very widely spread variable species, which has been
described under several names when coming from different

parts of the African continent. The Natal form with the
thorax pale yellow, and to which the Salisbury examples also
pertain, is E. Dregei^ Mulsant.

Epilachna cupicola, Muls., Crotch, torn. cit. p. 71.

liab. Natal, Estcourt, Isipingo {Marshall). Several
examples.
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EpUachna punctipennis, Mula., Crotch, torn. cit. p. 7i3.

Hah. Natal, Isipingo.

Occurs also at Zanzibar, Abyssinia, and the West Coast.

EpUachna Godarti^ Muls., Crotch, torn, cit. p. 76.

Hah. Natal; Mashonaland, Salisbury {Marshall).

Chnootri'ha simih'SfThunh. (Coccinella), Muls., Crotch, torn,

cit. p. 77.

Hah. Natal, Estcourt ; occurs abundantly from Abyssinia

to the Cape ; on flowers of Acacia horrida (Marshall)

.

Chnootriha assimilis, Muls. Spec. Trim. p. 699 ; Crotch,

torn. cit. p. 77.

Hah. Natal, Umkomaas River.

Sci/77inus Rosenhauerij Muls. Spec. Col. Trim. p. 966; Crotch,

torn. cit. p. 258.

Hah. Natal, 81 [Marshall).

Scymnns Morelleti, Muls. Spec. Col. Trim. p. 973 ; Crotch,

torn. cit. p. 2dS.

Hah. Natal, 72, 73 (Marshall).

Scymnus Castroemi, Muls. Spec. Col. Trim. p. 978, var.
;

Crotch, torn. cit. p. 258.

Hah. Natal, 174, 196 (Marshall).

Scymnus hincevatus, Muls. Spec. Col. Trim. p. 975 ? j Crotch,

torn. cit. p. 258.

Hah. Natal, 170, 171 (Marshall).

Scymnus {Sidis?) sp.

Hah. Natal, Frere, on flowers of the wattle (Acacia mollis-

sima) (Marshall).

Ortalia pallens, var. 0. Guilleheaui, Muls.

This differs from typical 0. pallens only in having the

head and limb of the elytra black ; but as we have a specimen

from Estcourt in which the margin of the elytra is black

while the head is orange, I tliink Crotch is riglit in referring

them to one species. The specimens from JSIalvern and Um-
komaas in Natal belong to 0. Guilleheaui, while those from

Salisbury are entirely yellow.

Ortalia flaveola, Klug, Muls. Spec. Coll. Trim. p. 895?

Hab. Mashonaland, Lesapi River (Marshall).
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Tlie determination of this insect is somewliat doubtful.

The type is from i\Iadan:ascar, and ]\Iiilsant was inclined to

consider it merely a small form of 0. cnlliops. The larger of

our two examples is only i millimetres in length.

Ortoh'a van'ata, Muls., Crotch, Rev. Coccin. p. 275.

Ilah. i\Iashonaland, Salisbury ; Marandello, Headlands
{Miirshall}.

Ortnh'a pnJIenSj Muls., Crotch, torn. cit. p. 275.

Ilah. Natal, Estcourt ; Umkomaas llivor, Malvern; on
Acacia giroffiv {Marshall) ; Mashonaland, Salisbury.

Ortnlia calliops, Gudr., Muls., Crotch, torn. cit. p. 275 ?

I/ab. Mashonaland, Umfuli River {.^fars/iall).

Three examples, excessively like and hardly to be separated

from O. Mu/cli)u\ Muls., may possibly belong to this Mada-
gascar species.

Rodolia? {Endochilus, Weise?).

I/ab. Natal, Isipingo [Marshall) ; Zanzibar.

Aulis anncxa, Muls., Crotch, torn. cit. p. 294.

JIah. Mashonaland, Salisbury, Lesapi River.

Six examples obtained by beating the " mosasa " tree or

Acacia are probably to be referred to this species ; but they
differ from a specimen in the Cambridge Museum by the red

spots not being so conHuent.

Aulis sp. ?

IJah. Natal, Frere ?, IGG {Marshall).

A single specimen of the size of A. annexa, but with the

red spots differently arranged, and densely clothed with grey
pubescence.

Cyrtaulis sellata, sp. n.

IJab. Natal, Malvern (Marshall).

Cyrtaulis scrpustulata, sp. n.

Ilab. Natal, Frere, Estcourt (Marshall).

Cyrtaulis tristis, sp. n.

Ilab. Natal, Frere (Marshall).

Descriptions of new Species.

Ilalyzia exiguenotata, sp. n.

Breviter oblonga, suborbiculata, sordide pallide flava
;
prothorace
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transverse, aiipulis anticis proininulis vix acutis, nmrgine antico

translucido, ociilos subtegente
;
puncto parvo utriiKjue, et quatuor

aliis cum nota fulva M ajgre signautibns, his eoepe deeuntibus.

Elytris punctis nigris, (juasi 12-13 iti singulis, uotatis, quatuor

basalibus (humerali per strigam cum basi interduiu conjuucto)

;

quatuor in fasciam medianam irregularitor digestis ; tribus sub-

apiealibus; duobus in lituram apicalem saepe conjuuctis. Punctia

pallido cinctis ; antennis, palpis pcdibusque pallide testaceis,

Punctura thoracis distiacta, sed creberriraa per minuta et saepe

confluens ; elytrorum minus regulariter et inaequaliter crebre sed

obsolete impressa.

Long. 6-5 millim.

Ilab. Natal, Umfuli River; Maslionalanil, Salisbiiiy, on

Brachystegia (^Marshall).

Dysis Marshalli, sp. n.

Suborbicularis, parum oblonga, testacea, nitida, minute vix visibiliter

punctata ;
prothorace sanguineo, margine antico etlaterali tenuiter

flavo-limbato, medio latenigro vittato ; elytris nigris, late aequaliter

sanguineo-marginatis, singulis maculis duabussubquadratis flavis,

una basi ligata, suturam nigram fere attingente, altera nee

suturam nee marginem rufum attingente ; corpore subtus cum
pedibus aurantiaco.

Long, vix ultra 4 millim.

Hah. Delagoa Bay {G. A. K. Marshall).

Slightly obloTig-ovate ; tiiorax nearly as wide as the elytra

at the base, quite three times as wide as long. Head with

the tropin yellow, eyes finely granulate. Thorax more than

twice and a halt' times as wide as long; front angles acute;

sides -widening to about the middle, much rounded, not ex-

panded, but the extreme limb narrowly reflexed ; base not

margined ; the surface even and not impressed ; deep orange-

red, with the front and side-margins narrowly yellow; the

punctuation is very close and very fine. Scutellum black.

Elytra with four large yellow spots, two on each almost in a

square, but the anterior pair are scarcely separated by the

very narrow black edge of the suture, while the posterior ones

are more widely divided
;
the transverse black fascia widens

out on the margin of the disk
;
the whole lateral margin,

including the shoulders and aj)ex, is bordered with a deep

orange margin of equal width
;
the whole underside, legs, and

mouth-organs are orange-yellow. The epiplourae are very

concave, but not fossulate nor expanded, and terminate before

the apex.

Two examples of this very pretty species were sent. It is

very like D. decora, ^luls., a species from Senegal, of which
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I have seen tlie type in tlio British Museum, but difftji's in

several point3, particuhirly in havin;; the scutcllum black and
in the clytral spots not havinc^ an irrep^uhir outline.

I am oblifjed to Ilerr J. Wciso for haviii": examined this

insect and tor pointing out its affinities. It was unknown to

liini as to me.

Dys'is nifocinctUj sp. n.

1). M(trsh(illia.^\\y, (juoad forniam ct puiictuniiii similliina, j>aunu-

him major, supra sanguiiieo-rufa ; capite ot subtus cum podibus

flava ; elytris nij^ris, basi ct lateribus late tciiuahtor sanguinco

margin atis, elytris crebre ac distincto punctatis.

Long. 4 millim.

Ilah. I\Iaslionahind, Salisbury {Marshall, at li.i^Iit).

Very like D. MarshaUi\ most of the description of wliich

will ajiply, with the exception of the four yellow spots,

of which no trace is liere visible. The disk of the elytra

being deep black, the base, which in that species is occupied

by the basal yellow spot, is here margined with red like the

rest of the margin, and this colour even extends down the

suture in an indistinct manner. The scutcllum is black, but

the thorax in both examples wants the black vitta or any
basal indication of it. The front angles and sides are

narrowly edged with yellow, this colour ceasing before the

hind angles are reached, I think witii Ilcrr Wcise, to whom
I sent one of the two examples, tiiat this is a distinct species

from D. Marshal/i, and it was found at a very distant locality.

Chilonienes Weisei, sp. n.

Orbicnlaris, tcstacca ; thorace parvo, brevi, quam elytra multo angus-

tiore, basi punctisfjue duobus nigris, siitura tcnuissimc nigra;

corpore subtus piceo ;
pedibus rufo-tcstaceis.

Long. 5-<J millim.

Ilah. Natal, Umkomaas River {Marshall).

Orbicular, as wide as, or wider than, long, the thorax very

small for tlie insect, the elytra very much inclined, with

extremely wide opipleuraj ; the pattern of the thorax is very

simple, consisting of two dots, somewhat triangular, and a

plain unindented black basal margin terminating before the

hind angles. Owing to the inclination of the elytra, the base

of the thorax is widely Vsha|)ed. Klytra nearly liemi-

spherical, their margins a little expanded, i)unctuation scarcely

visible, testaceous, their suture narrowly and the scutellum

black; at their base they arc very much wider than the small

thorax, so that the humeral angles are quite outside the sides

of the thorax. Four examples arc before me.

Ann, tt Mag. N. Uist. Ser. 1. Vol.yW. 29
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Chilomenes picticollis^ sp. n.

Orbicularis, fere heraisphicrica, nigra, fere laevis ; capita pro-

thoraceque albidis, hoc maculis duabus triquetris discoidalibus,

basi tenuiter (utriuque augulariter) dilatato, punctisquo duobus

oblongis sublateralibiis, interdmu cum basi ligatis nigris ; elytris

testaceis, sutura, margineque tenui, et scutello nigris
;
pedibus

nigris ; tibiis, tarsis, femorumque apicibus testaceis.

Long. 4"5-5 millim.

Hah. Natal, Estcourt {Marshall).

Orbicular, the width equal to the length
;
thorax twice and

a half or three times as wide as long, front angles acute and

depressed, tlieir margins with those of the sides very narrowly

reflexed and black. The markings are :—two triangular

spots on each side of the middle ; their longest axis is trans-

verse and their bases are o})posed ; two oblong spots near

each side, in one of two examples sent united to the narrow

black base ; the basal black line widens into an angular

denticulation on each side. The elytra are very obsoletely

punctured ; their black margin commences a little before the

shoulders, and occupies the slightly expanded margin,

becoming very narrow at the apex, the suture very finely

margined with black. The scutellum is black and impunc-

tate. The body beneath is black, but each abdominal segment

has a small yellow spot on each side ; the legs are black, with

yellow tibiee and tarsi ; the tips of the femora and the

trochanters are also yellowish.

This insect has the appearance at first sight of many
South-African Coccinellidee ;

in particular it resembles

(Enopia cinctella, Muls., though the orbicular shape and the

smaller size are different, the latter being an oblong insect of

6 millim. which occurs at the Cape (Stellenbosch) . It is also,

as Herr Weise, to whom I sent one, remarks, distinct by the

remarkable pattern of the thorax.

Chilomenes geisha, sp. n.

Oblongo-orbicularis, testacea; capite albo, prothorace nigro, angulis

anticis macula subquadrata, ad angulos posticos prov^ecta, mar-
gineque antica albis ; elytris rufo-testaceis, sutura margine tenui

et scutello nigris; corpore subtus nigro-piceo ; abdominis lateribus

flavis.

Long. 4'0 millim.

Hah. Mashonaland, Salisbury (J/arsAa//).

Var. ? minor, prothoracis basi latius nigra, elytris testaceis.

Hah. Delagoa Bay {Marshall).
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III tli<> typical example of this species the head aiul thorax

are white, the latter having; a broad central vitta and a line

along the base black, leaving the front niari^in and a squarish

snot occupying the whole side and front angle white. The
elytra are of a fine orange-yellow, slightly clouded on their

disk, with the suture and the margins (except at the base)

narrowly black. The punctuation is Hue and close. 'J'he

thorax is transverse, not so wide as the elytra, but still

almost forming a continuous outline with them, its base much
rounded and continuous with the rounded sides, so that there

is no hind angle.

Ilerr Weise, to whom I sent the typical example, remarks
that it must stand near Cydonia circamchisa, Muls. That
insect was described from a single female example from

Benin, West Africa, and Crotch, who had seen it, considered

it a small example of C. dorsalis, Oliv. The Delagoa Bay
insect has much the appearance of a Verania, e. g. it is almost

marked exactly as the var. of V. discolor recorded by me as

bifurcata from Birina.

The specimens from Delagoa Bay are rather smaller than

the single tyj)e, and have the black vitta confused in the more
extended black of the base. At the same time their colour

is not so rosy.

Exochomus? justitice, sp. n.

Orbicularis, nigro-piceus ; elytris sanguineis, macidu magna trans-

versa postmediana coinmuni, postice iaJoutita nigra, margiiie

suboxplanata nigroscente ; pubo pruinosa grisea vestitus.

Long. 'So millim,

JIab. Natal, Malvern {Marshall).

Thorax transverse, with the front angles very much
deflcxcd (as in Chilocorus), the sides straight, the angles them-

selves acute ; the excavation for the head has the angles nearly

square, being straight at the base. The punctuation of the

thorax is only just visible on the disk, but is stronger at tlie

sides. The head is much deflexed (as in Cryptognalha) in

the single example before me; both it and the thorax arc

])itchy black, with the sides of the thorax becoming reddish.

The elytra are of a rich blood-red, with a black mark very

similar to that of Cj/rlaulis sellata. This mark is jjroduced

backwards on the suture and somewhat obliquely at its sides

without reaching either the apex or the margins. The punc-

tuation is distinct and thick at the humeral angles and along

the blackish sides, but is very minute on the disk, although

veiy close and obsolete. The scutcllum, legs, and body arc

black. The whole insect above is pubescent.

29*
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This insect is almost a mimic of Ci/rtault's sellata, described

in tlie present paper, and is, it will be observed, from the same

locality (Malvern). Altiiough I am not sure tliat it is

correctly referred by me to Exochomus, and Crotch has

referred another species {E. iiropygialis, Muls.) to Brumun
expressly on the ground of its pubescence, I do not think

that character alone sufficient to cause their exclusion.

The single example sent was iowndi on Justicia origanoides,

a jilant of the natural order Acanthaceaj; and it would be

interesting to know whether it feeds on scale or aphis and

whether in company with the Cyrtaulis.

Lotis bipunctiger, sp. n.

Orbicularis, niger fere glaber; elytrorum margine modice expanso,

disco puncto flavo raediano, ad margiuem duplo magis quam ad

suturam approximato.

Long. 2 millim.

JIah. Mashonaland, Salisbury (Mai-shall)

.

The colour of this little insect is jetty black, excepting the

red spot on each elytron, which is placed at one third of the

width of the disk from the margin. The thorax is transverse,

its base inclined on each side as in ChUocoriis ; a very fine

marginal line in its middle; a depression runs across from

the corner of the frontal excavation, and is represented on the

elytra by a small and vague fossa. The angles and sides of

the thorax appear to be finely coriaceous and subpubescent.

Plafgnasjyis ohscura, sp. n.

Fere hemisphajrica, nigra, breviter densius cinereo-pubescens

;

clytris rufo-brunneis, apicem versus nigricantibus, nitidis.

Long. 3"5 millim.

Mas, capite angulisquc anticis prothoracis aurantiacis.

Femina, capita prothoraceque nigris.

Hab. Natal, Malvern, Isipingo, Umkomaas River {Mar-
shall).

The punctuation of this species is very fine, close, and
obsolete; that on the head and thorax is just visible under a
Coddington lens. It is black, with red legs and red elytra,

which become suffused with black towards the apex ; in some
specimens this is only visible as a small cloud towards and
before the apex, while in others the whole apex is blackish.

The pubescence is short and pruinose. The thorax is of

nearly continuous outline with the elytra, transverse, its

Iront angles much depressed and its base with an exceedingly
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fine marginal line. The scutellum obscurely red. The legs
are blackish, with red tibiiv and tarsi. The abdomon is red,
excepting in the middle and at the base. Ilcrr Weise, to

whom 1 sent this with an example of P. rufipennis, Gerst.,
from Zanzibar, lias iiad tlie kindness to examine it, and
considers it distinct from the latter, which it very closely

resembles, but which does not show the black cloud at the
apex.

Four specimens are before me—two males (with red heads
and red angles to the thorax), one of these is from Isipingo
and one from Malvern; and two females'?, one from Isipingo
and the other from the Umkomaas lliver.

Chilocorus cruentiiSy sp. n.

Orbicularis, saturate sanguineo-rufus ; elytris nigris, singulis plagia

magua, e maculis dualms (anteriore multo raajore) formata,
sanguinea.

Long, o'o millim.

Ilab. Mashonaland, Salisbury, Lesapi River {^LarshalV).

This C/tilocorus comes in the same section as C. MarskaHi

;

the head, thorax, underside, and legs are of a fine blood-red
;

punctuation hardly exists except on the sides of the elytra
;

the latter are deep shining black, with a large blood-red mark
on each, evidently formed from two united spots, of which
the anterior is much the larger ; these spots may be possibly

quite disunited in some varieties, as in the only two examples
btfore me they are nearly so. Both examples were found in

November, one in 1897, the other in 1899.

1 do not know any Chilocorus which approaches very near
to this.

The form of this species is oblong-ovate and rather convex,
the colour pale straw-yellow, clouded with brown in places.

The numerous black markings are very small and usually
surrounded on the elytra with pale rings ; they are very
frequently absent more or less. The thorax has an indistinct

M, the upper and lower extremities of which are sometimes
black-dotted, but the greater part is simply brown ; there is

in addition a black dot on each side, all of which may be
absent. It is twice as wide as long, the sides much rounded,
their margin reflexed. The front margin half covers the

edges, but they are quite visilde through it.

The elytra are wider at the base than the thorax, tlie

humerus raised as a small tubercle, the black linear dot on
which is on the inner side, and, except when it forms a line

to the base, is little visible. There is a linear dot on each
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elytron just below the scutellum, and one outside this with

two near the suture on each form a curved longitudinal row,

and seem more persistent than the rest. The apex itself is

surrounded by a thin angular C-like mark, but this is usually

reduced to two points at its extremities.

The antennre in this species are short for an Ilah/zia, not

being so long as would reach to the base of the thorax.

Five specimens.

Chi'locorus Marshall!y sp. n.

Orbicularis, convexus, fere impunctatus, sanguineo-rufus ; elytrorum

sutura ad basin late ad apieem tenuiter nigra, margine ab angulo

basali pone medium cum plagia siibmarginali, ante apieem desi-

iiente, in medio plerumque conjuncto nigro.

Long. millim.

Ilab. Mashonaland, Salisbury.

Var. Niger, capite prothoraceque rufis, hoc late nigro-vittato,

punctoque subapicali rufo.

Hah. Mashonaland, Salisbury {Marshall).

Thi^ beautiful Chilocorus comes into Crotch's Section B,

with the " thorax reddish orange," but there is nothing like

it known to me. Both the type form and the variety were

found by Mr. Marshall feeding on scale-insects on the " Port

Jackson willow " in October 1899.

Cyrtaulis sellata, sp. n.

Orbicularis,, fere hemispha'rica, nigra, parum nitida, deiisius griseo-

pubescens ; capite prothoraceque subtilissime, eljtris disthicte

crebre puuetatis, his sanguincis, fascia transversa cum sutura in

tertia parte subapicali maculam nigram cruciformem praebente.

Thorax transversus, angulis anticis baud prominulis, obscure

rufescentibus, lateribus subrectis.

Long. 4 miUim.

Ilah. !Natab Malvern {Marshall).

Almost hemispherical, slightly gibbous, the apex a little

retuse ; the general colour is pitchy black, the elytra being

of a fine blood-red with a cruciform marking, and the fascia

forming the arms is a rather broad common band, of which

the front angles on each side are cut off a little, so as to

make them appear to bend backwards ; this fascia is nearer

the apex than the base ; the sutural part of the cross does

not commence for one third from the base and the posterior
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part is lonp^er and more distinct llian the anterior and docs

not reach the apex. I'he legs and underside are black, in

parts pitchy; the scutellum is black. While the head and
thorax scarcely exhibit punctuation, uhat there is being hidden
by jtubescence, the elytra are deeply, thickly, ami evenly
punctate, the j)unetures often confluent in short transverse

rows ; their margins are not expanded nor retlexed, but

extremely finely margined.

This insect rather remarkably resembles the species described

liere as Exochoviiis juatitiiv, taken at the same time and place,

viz. i\Ialvern, in June 1897.

One specimen is all 1 have seen.

CyrtauJis sexpustulata^ sp. n.

Statura ot forma C. selhitce similis at paullo longior, nigra, brunneo-
pubescens ; ore, pedibus, thoracis linea utriiique, et elytroruin

puuctis tribus iu singulo, duobus ante medium transversim, uiio

ante apieera sitis, sanguiueis.

Long. 4-5 millira.

Ilah. Natal, Frere, Estcourt {Marshall).

Two specimens of this pretty species, one from each of the

localities, were sent ; they were found on the Acacia horrida

in November 189:^.

Cyrtaidis iristis, sp. n.

C. sexpusiulahe similis et affinis, et exemplo majori statura sequalis,

sordide nigra, breviter pubesccns ; subtus cum pedibus, capite

protboracisque margine antico obscure rufis.

Long. 4'75 millim.

Hal. Natal, Frere {Marshall).

The form, size, pubescence, and sculpture of this insect are

so similar to that of C. se.rpustulata, that it is sufficient to

rote the absence of the red spots on the elytra and of the red

line on the thorax ; the entire side, front angles, and margin
of the thorax are pitchy red, to which colour the general

dark colour shades in a quite indefinite maimer. The under-

side and legs are of the same obscure dark red colour.

There being but one exami)le, it is only possible to say

that this insect appears to represent a diiTereut species from
the preceding.
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LIII.

—

Ehijnchotal Notes.—IX. Heteroptera : T^a?^. Coreidse.

By W. L. Distant.

This instalment, with the preceding Parts YII. and YITI.,

completes the examination of the Coreidce in Walker's Cata-

logues of Heteroptera, vols.iv. and v. (part.). It also contains

the descriptions of some new species added to the National

Collection since those catalogues were written.

MlCTINJS.

Genus AIolchina.

Mohhina, Amvot et Sew. Ilem. p. 188 (1843).

Euphttycoris, Walk. Cat. Het. iv. p. 103 (1871).

Molchina granulata.

Molckina granulata, StSl, En. Hem. i. p. 131 (1870).

Euplatycoris bellicornis, Walk. Cat. Het. iv. p. 104. n. 1 (1871).

Walker's description is painfully short, incomplete, and

incorrect. The second and third joints of the antennge are

jiot " white for more than half the length from the base," but

yellow for this distance. The wings are dark violaceou.s, not
" blackish."

Genus Archimerus.

Archimerus palJens.

Physomerus puUens, Dall. List Hem. ii. p. 412. n. 3 (1852).

Piezoynster pallens, Walk. Cat. Het. iv. p. 58. n. 4 (1871).

Archimerus calcarator, Fabr., var. ?

Genus Saguntus.
Sofjvntus lohulutus.

Sngunius lobulatns, StSl, Ann. Soc, Ent. Fr. 1805, p. 1 76,

Hypsehnotua crassifemur, Walk. Cat. Het. iv. p. 143. n. 22 (1871).

Walker probably missed, as he did not describe, the po.ste-

rior lobately produced angles of the pronotura.

Genus QuiNTius.

Quintius pallens.

Hirilcus pallem, Walk. Cat. Het. iv. p. 73. n. 7 (1871).

Hirilcus pallidus, A^'alk. loc. cit. p. 74. n. 8.

Genus Nematopus.

Nematopus fasciatus.

Nematopxis fasdatus, Westw. in Hope Cat. ii. p. 14 (1842).

Hyijselonotus fascicoUis, Walk. Cat. Het. iv. p. 143. n. 21 (1871),
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Xematopus rufcrus.

AniMt-ort'lis ni/icnt.i, PtTtv, Del. An. p. 171, i)l. xxxiv. fig. 4 (1R.30)

llyimlunotH.t vcutralis, Walk. Cat. Ilet. iv. \\ 140, ii. lo (ltf71).

Nematopus tndus.

Vimex imlus, Linn. Syst. Nat. ed. 10, i. p. 447 (17o**).

jri/psf/dHfttuM jH'cforah'K, Walk. Cat. iltt. iv. ]). 111. ii. 10 (1871).

Nematopus Jepidus.

Nematopus lepidus, Stul. St«tt. ent. Zeit. x.xiii. p. 293 (1862).

Jli/jjseloiiotiis annatti^, Walk. Cat. llet. iv. p. 144. u. 2.J (1871).

Walker founded liis description on a single specimen

without the abdomen. It is undoubtedly the N. lepidus,

Stdl, but a pale example.

Genus Zoreva.

Zoreva marginalis.

Hypselonotus inarginaUs, Walk. Cat. Ilet. iv. p. 140. n. l-'j (1871).

Agreeing generally with the description of Z. spimfera^
Stal, .save in the colour of the legs.

AmSOCELIN^.

Genus Leptoglossus.

Leptoglossus halieatus.

Cimex balteatus, Linn. Mant. Plant, ed. alt. p. .534 (1771).
Lejjtoffloxms balteatus, Uhler, Proc. Zool. Soc. Lnnd. 1803, p. 70.5.

Leptoylossus zonutus, Uhler, loc. cit. 1694, p. 178.

Mr. Uliler recorded L. zonatus as collected by Mr. Herbert
Smith on the island of Grenada, and L. balteatus as received

through the same collector from the island of St. Vincent.

The specimens under the two names, now in the possession

of the British Museum, however, both pertiiin to the species

of Linnaiu^, and L. zonatus still requires to be authenticated

as belonging to the Antillean fauna.

Leptoglossus gonagra.

Cimex (/onayra, Fabr. Svst. Ent. p. 708. 57 (1775).

Anisoscelis jjracipua, \Valk. Cat. Ilet. iv. p. 128. n. 25 (1871).

? Leptoglossus ruhreacens.

Malcunu riihrcsctux, Walk. Cat. Ilet. iv. p. 134. n. 2 (1871).

Walker's type is a unique specimen wanting the posterior
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legs. It cprtaliily docs not belong to the genus Mahana,
and has all the characters of LeptoglossuSy though the posterior

tibise are not in evidence.

Leptoscelin^.

Genus Leptoscelis.

Leptoscelis fasciifera.

Leptoscelis fasciifera, StSl, Ann. Soc. Ent. Fr. 186r), p. ]82.

Leptoscelis hi/pselonofoides, Walk. Cat. Ilet. iv. p. 134. n. 10 (1871).

Leptoscelis centralis.

Malvana centralis, Walk. Cat. Ilet. iv. p. 13o. n. 3 (1871).

Lfptoscelis militaris, sp. n.

Pronotum, scutellum, and sternum pale castaneous; head,

antennae, corium, membrane, abdomen, legs, rostrum, and

central area to sternum black ; apical joint of antennas (ex-

cluding base) and apical margins to corium and clavus

luteous ;
the margin to corium is broad and inwardly angu-

lated, that to clavus is narrow and almost straight.

Antenna? with the first and second joints about subequal in

length, third joint shorter than second, a little longer than

fourth ;
pronotum rugulose, very coarsely punctate, the

lateral angles subacutely produced, with their apices slightly

directed backward ; a distinct transverse ridge in front of

base ;
corium coarsely punctate except on the luteous apical

margin
;

posterior femora in male spined beneath, spines

increasing in length towards apex ; rostrum passing the

posterior coxas.

Long. 21-22 millim. ; exp. pronot. angl. 8-9 millim.

Hah. Ecuador, Cachabe, Paramba {Rosenberg ^ Brit. Mus.)

;

Colombia, Call [Rosenberg^ Brit. Mus.).

Allied to L. tricolor ^ Westw.

Leptoscelis obscura.

Leptoscelis ohscura, Dall. List Hem. i. p. 458. n. 9 (1852).

Stal (En. Hem. i. p. 171, 1870), by an unaccountable slip

on his part, placed this species as a synonym of Phthia picta^

Dru., with which it has nothing in common. This lias been

accepted and followed by other writers—Distant (Biol. Centr.-

Am.) and Lethierry & Severin (Cat. G^n. Hem. t. ii. p. 52).

Leptoscelis obscura, Dall., is allied to L. elongator^ Fabr.,

and L. guttula, H.-S.
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Leploscelis egregia.

Le/itMcelin er/ret/ia, Stal, Ann. Soc. Knt. Fr. l^Go, p. 182.

J/i/jjeelonvtua luteiceps, Walk. Cat. Ikt. iv. p. 139. u. 12 (1871).

Genus Malvana.

Mdlvana minax.

llypielotiutus mj'/K/.r, Walk. Cat. Hut. iv. p. l-'.H. n. 11 (1871).

Genus PiiTiiiA.

Phthia smaragJina.

Sphictyrtus smaraijdintis, Walk. Cat. Ilet. iv. p. 137. ii. 7 (1871).

The unique type of Walker is a specimen without legs

and with a much damajLjed abdomen. Nevertheless it is

doubtless a species of Phthia and allied to P. canthnridina^

Bergr., with which it agrees in its unicolorous hue above,

but differs in its unicolorous sternum.

Phthia affinis, sp. n.

Above olivaceous green ; head, anterior area of pronotum,
and body beneath bright metallic green ; a transverse arcuated

fascia to pronotum, a broad transverse fascia to corium (nar-

rowing inwardly), a large subtriangular spot on each lateral

area of the prosternum, central area of sternum from anterior

coxse, and first, second, and third abdominal segments, poste-

rior ujargin.s of fourth and fitth segments, coxaj, trochanters,

femoia, and extreme bases of tibire, ochraceous ; rostrum
ochraceous, the basal joint green, the fourth joint fuscous

beneath.

Pronotum with the lateral angles acutely produced, the

lateral margins moderately convex and distinctly pilose

;

pronotum, scutellum, and corium somewhat coarsely punc-
tate ; abdomen globular and somewhat inflated beneath.

Long. 20 millim,; exp. pronot. angl. 6^ millim.

Jlab. Ecuador, Cachabe {Rosenberg, Brit. Mus.).

Allied to P. ventralis, Guer., and P. decorata, Stal.

SpastoCERIA'JS.

Genus Si'ARTOCERA.

Spartocera pantomima.

Hephiua patitomima, l)ist. Trans. Ent. Soc. Lond. 1881, p. 293.
S/jartoceia ortonedai, Muntaud. Bull. Soc. Jiucarest, 18it7, n. 3, p. 0.
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Spartocera fusca.

Ciiuej fuscus, Tliuub. Nov. Ins. Sp. ii. p. 44 (1783).

Spartocerus difusus, Uhler (^Say ?), Proc. Zool. Soc. Lond. 1893, p. 705.

Is the S. diffusa, Say, a synonym of this species? I have

certainly seen tliree specimens of S. fusca from Florida

transmitted as Say's species. The "West-Indian specimens

returned to the British Museum by Mr. Uhler are certainly

S. fusca, Thunb.

Spartocera batatas.

Lygmis batatas, Fabr. Ent. Syst.. Suppl. p. 540 (1798).

Spartocera fusca, Uhler (nee Thunb.), Pioc. Zool. Soc. Loud. 1893,

p. 705 ; ibid. 1804, p. 178.

S. batatas, Fabr., has been previously recorded from Cuba.

Spartocera rubicunda.

Spartocera rubicunda, Spin, in Gav, Hist, de Chile, Zool. vii. p. 177

(1852).

Spartocera chdensis, Walk. Cat. Het. iv. p. G. n. 11 (1871).

Spartocera grandis, sp. n.

Reddish ochraceous ; scutellum, corium, and membrane
pale ochraceous; antennte, apices of lateral lobes to head,

anterior area and anterior lateral margins to pronotum, basal

margin and a broad central fascia to scutellum, base of lateral

margins to corium, extreme lateral margin to connexivum,

head beneath (excluding margins of eyes), rostrum, sternum

(excluding costal spots and area of prosternal angles), legs,

and stigmatal spots black.

Antennge pilose, with the first, second, and third joints

subequal in length, fourth shortest ;
pronotum rugose and

coarsely punctate, its black anterior area levigate, the lateral

angles well developed, convex anteriorly, oblique posteriorly,

apices subacute ; scutellum transversely striate ; corium

thickly and finely punctate ; coimexivura longitudinally

striate
;
presternum and coxal areas very coarsely punctate.

Long. 29 millim. ; exp. pronot. angl. 10 millim.

Tlab. Colombia, (Jali {Rosenberg, Brit. Mus.).

Allied to S. gigantea, Dist.

Genus Sephina.

Sephina humeralis, sp. n.

Ochraceous ; antennaj, apex of head, basal, apical, and

lateral margins, a central fascia (not reaching base), and a
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wcdgc-sliapcd spot on anterior area and connected witli each

lateral niar>;iii of pronotuni, basal an;iles and apex of scutelluin,

a rounded discal spot to corimn, rostrum, lefjs, margins of

pro-, meso-, and metasternum (broadly), margins of al) lo-

minal segments, a central and four lateral macular fasciae

(two on each side) to abdomen, and subquadratJ spots to

connexivum (above and beneath) black j membrane pale

stramineous.

First and second joints of antennae longest and sub^qual in

length, third and fourth shortest, third slightly longer than

fourth. Pronotum rugulose and coarsely punctate, the lateral

angles produced into broad flat processes with convex apices,

lateral margins rounded, two levigate spots on anterior area
;

scutcllum and corium very Hnely punctate; rostrum passing

the anterior coxiej lateral margins of the metasternum ob-

liquely straight.

Long. '22 nnllim. ; exp. pronot. angl. 9 millim.

JJdb. Ecuador, Porvenir {P. 0. Simons, Brit. Mus.).

A species rendered very distinct by the much produced

pronotal angles.

PjirsojiEsiy.E.

Genus RiiYTtcoKis.

Rhyticoris spinipes.

Lygeeus spinijyes, Pal. liuauv. Ins. p. 203 ; Hem. pi. xii. fig. o (ISOo).

Piezoyaster patHhis, Walk. Cat. Hem. Het. iv. p. o7. n. '6 (1871).

Genus PUYSOMKUUS.

Phijsomerus yroxsipes.

Ljiyawi grossiiKs, Fabr. Ent. Sjst. iv. y. Lio (I7U4).

I'hysoitaius delineatus, Walk. Cat. Hot. iv. p. od. u. o (1871).

Genus ACANTHOCOKIS.

Acantliocoi'is obscuvicornis.

AcanthocortK ohsrun'iornin, Dall. List Hem. ii. p. oK). n. 4 (18o2).
Acanthocoris tarsalt'it, W.ilk. Cat. Hut. iv. p. 117. n. 8 (1871 J.

Acanthocon's esau^ sp. n.

Body above and beneath, anterior femora, and posterior

femora and libiie dull brownisli ochraceous, thickly and longly

])ilose; anterior and intermediate tibiie brownish, anterior

tibire with a broad ochraceous annulation near base; con-
nexivum with obscure ochraceous spots ; membrane piceous,

black at basal angle.
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AntcnnjB with the first, second, and third joints piceous

and longly pilose, fourth joint and extreme base of tliird joint

dull ochraceous; first, second, and third joints almost sub-

equal in length, fourth joint short, cylindrical, and only

moderately pilose
;
pronotal lateral angles produced in long

acute spines, their apices slightly or scarcely recurved

;

corium with the l^asal area of lateral margins distinctly

spinous ', rostrum just passing the intermediate coxeb, its apex
black.

Long. 15 niillim. ; exp. pronot. angl. 6 millim.

Hab. S.E. Borneo {Doherty^ Coll. Dist.) ; Mount Ophir
(Brit. Mus.).

This species is to be recognized by the acutely produced

lateral angles of the pronotum. A damaged specimen from

Mount Ophir in the British Museum was labelled by Stal
" ^. acM^MS?," and was incorporated under that name by
Walker.

GONOCEEINJE.

Genus Plinacthus.

PUnaclhus duhius.

Gonocerus dubius, Herr.-Schiiff. Wanz. Ins. vi. p. 9, fig. 565 (1842).
Cletus clarus, Walk. Cat. Het. iv. p. 190. n. 15 {1«71).

Flinactlius pungens.

Ciimx punyens, Tlmnb. Nov. Ins. Spec. ii. p. 36 (1783).

Gonocerus luridus, Uall. List Hem. Lua. ii. p. 49-j. u. 1 (1852).

Plinacthus spinosus.

Plinacthus spinoms, Stgl, (Efv. Vet.-Ak. Forh. 18."39, p. 470. n. 3.

Vletm immdus, Walk. Cat. Het. iv. p. 191. n. 17 (1871).

Plinacthus acicularis.

Ah/dus aciciduris, Fabr. Syst. lUiYng. p. 251 (1803).

Cletus conspicmis, Walk. Cat. Het. \\. p. 198. n. 47 (1871).

Genus Cletus.

Cletus pjunctulalus.

C'oreus pvnclulatus, Westw. in no]X! Cat. ii. p. 23 (1842).

Cletus femoralis, Kirby, Journ. Linn. tSoc, Zool. xxiv. p. 94 (1891).

There seems considerable doubt whether Mr. Kirby's type

is a Ceylon specimen. The locality " Mungphe " should be

probably " Mungphu," a locality in Northern India.
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Clelus hijn(nct(i(tis.

Coreiix bipuHcttifits, Westw. in Hope Cut. ii. j). l'."» (1842).

Cfetiui siijnatus, Walk, (pftrt.), Cut. ILt. iv. p. 1!U. n. 30 (1871).

Cletus rubiiUventris.

Cvrvuj* ruhiiliirnfn's, Woslw. in Ilojie Cut. ii. p. 23 (1842).

Clctit,'! su/iiiidi.i, Walk. (pint.). Cat. Ilet. iv. p. 1W4. ii. 3!) (1871).

Cletua jntUescens, Walk. luc. cU. p. I 'Jo. n. 40.

Cletus inconspicuus.

CU'tus inconspicuus, Walk. Cat. Ilet. iv. p. l'.)"j. n. 42 (1871).

Tlie unique type Is in poor condition. Abdomen black,

apex and connexivum luteous; lateral angles of pronotuni

with their posterior margins very coarsely dentate.

Exp. pronot. angl. 4 millim.

Cletus punctiger.

Gonocerus pwtctiffer, Dall. List Hem. ii. p. 404. n. 3 (1852),

Jlomaocerus 7niu<u; Walk. Cut. Ilet. iv. p. 00. u. 20 (1871).

Species erroneously included in the Genus Cletus.

Colpura inermis.

Cletus? iiierinis, Walk. Cat. Ilet. iv. p. 108. u. 48 (1871).

JIal). Singapore (nee Santarem).

^Valkcr erroneously copied the locality of this species.

Genus Cletomorpha.

Chtomorpha Wulkeri.

Cletomorpha Walheri. Kirby, Jourii. Linn. Soc, Zuol. xsiv. p. 0(3 ( 1801j.

Cletomorpha beuita, Ivirby, loc. cit. p. 07.

Cletomorpha Kirby i.

Cletomorpha den/iculata, Kirby, Journ. Liun. Soc, Z<jol. .wiv. p. Oo

(1801), uoui. pr;eocc.

Cletomorjiha raja, sp. n.

Ochraccous
;
posterior area of pronotum from between the

lateral angles, scntcllum, and corium thickly fusco-punctate

;

corium with the lateral margins (obsolete towards apex) and

a transverse, sometimes maculate, fascia about one third from

apex luteous; membrane pale fu.scous, with the margins

])alcr ;
sternum and abdomen beneath with a number of small

discal black spots; antcnnio fuscous, with the apical joint

ochraccous.
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Antennte with the first and second joints almost subequal
in length, third shorter, but longer than fourth

;
pronotal

angles acutely produced, with their apices distinctly recurved ;

sternum somewhat coarsely punctate. Abdomen above pale

reddish ochraceous; connexivum spotted with black, the

largest spot a short distance from base, followed by a smaller

spot, and a still smaller spot at apex.
Long. 9 millim. ; exp. pronot. angl. 4 millim.
I/ah. Brit. India j Sikkim, Assam, ]\Iungphu [Atkinson^

Brit. Mus.).

CeNTBOSCELINE.

Genus ACIDOMERIA.
Acidomeria strigata.

Gonocerus striyatus, Walk. Cat. Ilet. iv. p. 187. n. 18 (1871).

Genus Margus.
Margus ohscurator.

Coreus ohscurator, Fabr. Syst. Rlij-ng. p. 200 (1803).

Maryus inornatus, Uhler (nee Didt.), Proc. Zool. Soc. 1894, p. 179.

Although Prof. Uhler refers to my figure of M. inornalas

(Biol. Centr.-Ara., Hem.-Heter. i. pp. 137, 365, t. xiii. fig. 18),

the two specimens he has thus identified are typical M. ohscu-

rdtor, Fabr. Uhler has also given my name as the describer

of J/, inornalus, which is one of Stal's species, and must for

the present be eliminated from the Rhynchotal fauna of the

Antilles. M. ohscurator, Fabr., which stands in its stead, is

a very widely distributed Neotropical species.

Genus NamacuS.

Namacus annuUcornis.

Namacus anuidicornis, Stal, En. Hem. i. p. 186 (1870).

Namacus rufescens, Walk. Cat. Het. v. p. 1. n. 2 (1872).

Genus Catorhintha.

Catorhintha guttula.

Li/ficeus guttula, Fabr. Ent. Syst. iv. p. 162 (1794).

Catorhintha selector, Uhler (nee Stal), Proc. Zool. Soe. 1894, p. 170.

C. guttula, Fabr., has been previously recorded from the

Antilles, and Prof. Uhler's report on C. selector, Stal, being

found there must be disregarded, as the British Museum now
contains the specimens he thus identified.

Catorhintha semialba.

Xamacm semialbus, Walk. Cat. Ilct. v. p. 2. n. 3 (1872).
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Genus IIypselonotus.

Uypselonotus interruptus.

Hypselonotiiii: hiterruvtus, Hahn, Wanz. Ins. i, p. 187, fip. 96 (1831).
Jadera subvittata, ^^ alk. Cat. I let. iv. \>. U-",. n. o (1871).

Genus Parypiils.

Puryphes festivus.

Pan//>hfsfesfivns, Costa, Rendic. Accacl. Napol. ii. p. 2'>9 (18G3).

Pari/p/ies'i/loriostui, Walk. Cat. Ilet. iv. p. 88. n. 12 (1871).

Costa gives the dimensions of liis species as "Long. mill. 10;
lat. mill. C^." The length given is evidently an error ; tlie

British Museum ))ossesses five specimens from tlie Amazons,
and they average from 20-23 millim. The " lat." as given
by Costa applies to these specimens.

DiscoaASTsm^,

Genus Cnemomis.

Cnemomis dubia.

Paryphes? dubiiis, Ball. List Ilem. ii. p. 440. n. 6 (1852).

Ilypselonotm mundus, "Walk. Cat. Het. iv. p. 142. n. 19 (1871).

Cnemomis cognata.

Cnemomis coynafa, StSl, Ann. Soc. Ent. Fr. 1865, p. 186.

Jlypselonotiis siyniUus, Walk. Cat. Ilet. iv. p. 141. n. 17 (1871).

Genus SCAMURIUS.

Scamun'us amahilis.

Paryphes (imahHis, Stal, (Efv. Vet.-Ak. Forh. 1855, p. 184.

Scamurius amahilis, Still, loc. cit. 1859, p. 471.

Ilomoeoceroides iuconyruus, Walk. Cat. Ilet. iv. p. 103. n. 2 (1871).

Scamurius scutellaris.

Ilypaelonotus scutellaris, Walk. Cat. Ilet. iv. p. 142. n. 20 (1871).

Genus ISavius.

Savius, St51, Rio Jan. Hem. ii. p. 58 (1862).

IIoma:oceroides, ^^'ulk. Cat. Het. iv. p. 103 (1871).—Type Homccocerut

diversicornis, Wcslw.

Genus Discogaster.

Discoyaster, Burmeister, Ilandb. ii. 1, p. 315 (1835).

Leptoniytus, Walk. Cat. Ilet. iv. p. 102 (1871).

Ann. d' Mag. N. Hist. Sor. 7. Vol. vii. 30
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Discogaster rufoconiis.

Leptorn\/m rufocornis, Walk. Cat. Het. iv. p. 102. n. 1 (1871).

A species apparently closely allied to D. Drewseni, Stal.

FSEVDOPHL (EiyjE

.

Genus Clavigralla.

Clavigralla acantharis.

Lygcetis acajxtharis, Fabr. Syst. Rhyng. p. 200. 16 (1803).

Clavigralla acantharis, Stal, Hem. Fabr. i. p. 67 (1868).

Clavigralla tuberculata, Dall. List Hem. ii. p. 513. n. 5 (1852).

Clavigralla aliena.

Cletm alienm, Walk. Cat. Ilet. iv. p. 199. n. 49 (1871).

Walker describes tlie lateral angles of the pronotura as

" rounded, not prominent." This is incorrect, as they possess

a distinct short recurved spine. Again, there is no indication

of a broad black stripe to the head, which, however, possesses

a very distinct longitudinal ochraceous stripe. Posterior

femora with the apical halves castaneous ; tibiee bianuulated

with ochraceous; connexivuni ochraceous, with large brown

spots ; apical joint of the antennae fuscous.

Clavigralla indecora.

Chins? indecorus, Walk. Cat. Ilet. iv. p. 197. n. 45 (1871).

The unique type is in a very bad condition and without

the posterior legs. It is most probably a .synonym of

C. horrens, Dohrn.

Leftocosisia"^^.

Genus Cukupira.

Curujnra hicolor^ sp. n.

Ochraceous ; anterior third of pronotum, base of scutellum,

sternum, and sometimes inner margins of lateral lobes of head,

plurabageous ;
posterior angles of prosternum broadly ochra-

ceous ; abdomen beneath reddish ochraceous, with its lateral

margins luteous ; eyes castaneous. Pronotum, scutellum, and
sternum thickly and coarsely punctate; second and third

joints of antennge subequal in length, fourth longest; spine to

scutellum long and obliquely ascendant.

Long. 7-9 millim.

IJah. Malay Peninsula; Singapore {Ridley, Brit. Mus.)
;

Malay Archipelago; New Guinea, Dory {Wallace, Brit.

Mus.).
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Tliia gonus, which I originally proposed for the reception
of a Neotropical species, is now found, like Leptocorisa and
other allied rrpuera, to be very widely distril)uted.

Mr. Hidley has a|)pcnded a note to his specimens—" Ex-
cessively common in su^ar-Hcdd."

Cuntpira dislincfa, s[). ii.

Ochraceous; anterior third of pronotum and the sternum
plumbageous; basal two thirds of pronotum, posterior angles

of prostcrnum, base of scutellum, and inner margins of lateral

lobes to head purplish black; abdomen beneath reddish ochra-

ceous, its base j)lumbageous and its lateral margins luteous.

Pronotum, sternum, and scutellum thickly and coarsely

punctate ; second joint of the antenna? distinctly shorter than

the third; spine to scutellum long and obliquely ascendant.

Long. 8i millim.

J/ab. Malay Archipelago, Ceram (Brit. Mus.).

Genus Leptocorisa.

Leptocorisa costalis.

Myodochus costalU, Herr.-SchJiff. Wanz. Ins. viii. p. 96, fip'. 864 (1848).

Leptocorisa biguUata, Walk. Cat. TIet. iv. p. 174. u. 11 (1871).

Altbinje.

Genus MegalotOMUS.

Megalotomus rujipes.

Ahidtis rujipes, Wrstw. in Hope Cat. ii. p. 10 (1842).

Aiydus dchilis, Walk. Cat. Ilet. iv. y. 100. n. Ii! (1871).

Megalotomus jamaicensis^ sp. n.

Head, pronotum, scutellum, and body beneath piceous

;

pronotum with a broad, transverse, ochraceous fascia
; eyes,

ocelli, and apex of central lobe to head castaneous
; antennaj

with the first and tburth joints castaneous, the second and

third joints ochraceous, apex of second joint castaneous;

corium castaneous, very finely speckled with ochraceous

;

femora piceous, the intermediate and posterior femora with

their bases paler; tarsi ochraceous, fiiudy speckled with

brownish.

Head with an obscure central cariiiation; pronotum coarsely

punctate, with a central sulcation and with the lateral angles

acutely produced and directed backwards.

Long. 11 millim.

Hab. Jamaica {Mrs. Swainson^ Brit. Mus.).
30*
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Genus Tupalus.

Tupalus maculatus^ sp. n.

Head, pronotam, scutcllum, body beneath, rostrum, and

posterior legs dark castancous ; apex of central lobe to head,

a discal arcuated series of four spots to pronotum, central

disk of fourth abdominal segment, and a rounded spot on
each lateral area of fourth, filth, and sixth segments, a lateral

abdominal marginal series of small elongate spots, anterior

and intermediate legs, and about basal third of posterior

femora, ochiaceous ; antenna) black, apical joint and base of

third joint castaneous
; corium brownish ochraceous.

Posterior femora incrassated, with about six robust spines

on apical half of interior margin ; rostrum passing the inter-

mediate coxa3.

Long. 15 millim.

Hah. Sierra Leone [W. G. Clements^ Brit. Mus.).

Genus KiPTOETUS.

Ripiortus decisus.

Camptopus decisus, Walk. Cat. Het. iv. p. 165. n, 30 (1871).

Riptortus longipes.

Alydus lonffipes, Dall. List Hem. ii. p. 473 (1852).

Ahjdmfavo-iittatus, Stfil, (Efv. Vet.-Ak. Forli. 1855, p. 30. 2.

Dallas gave Brazil as the habitat of his species, and this

locality was clearly erroneous, as pointed out by Stal (En.
Hem. iii. p. 95, 1873) ; I possess specimens from East Africa
which agree with both the type of Dallas and the description

of Stal.

Riptortus serripes.

Cimex serriins, Fabr. Syst. Ent. p. 709 (1775).
Abjdiis rubustus, Dall. List Hem. ii. p. 473. u. 13 (1852).
Camjjtottis svrdidiif, Walk. Cat. Het. iv. p. 167. n. 40 (1871).

The type of Fabricius is in the Banksian Collection con-

tained in the British Museum. The species identified by
Dallas as Alydus serripes (List Hem. ii. p. 474. n. 15, 1852)
is not conspecific.

Genus Serinetha.

Sert'netha ahdominalis.

Lygaus ahdominalis, Fabr. Syst, Rhyng. p. 226 (1803).
Var. Serinetha tuprobanensis, Dall. List Hem. ii. p. 401. u. 6 (1852).
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The variety described by Dallas is the yellow form of the

species, a form which seems to bo constant in Ceylon, but

which is also found in Southern India.

Serinetha vicina.

Serinetha riciua, Dall. List Ileiii. ii. p. 400. n. 5 (18o2).

Astacupn nii/n'ciiniiit, Walk. ("at. I[i't. v. p. ."{(). u. 12 (1872).
^triiu'fhii coxalis, Kiiby, Jouiii. Liuu. Soc, Zool, xxiv. p. 93 (1891).

Serinttlia liwida.

Serinet/ia Uirida, Dall. List lloiii. ii. p. 4G1. ii. b (1852).

The tyj)e of Dalla.s is witiiout locality. I posse-css a series

of specimens collected by J. C. van Ilasselt at Bankala,

Celebes.

Serinetha (etkiops, sp. n,

Serinetha fratenia, Dall. (nee Westw.), var., List Hem. ii. p. 4G2. n.

(1852); Stai, Hem. Air. ii. p. 112. n. 1 (18(i5).

Ditfers from >S. fraterna, Westw., by the black corium

and the ochraceons pronotum. The pronotum is also finely

wrinkled and much more coarsely punctate.

Ilab. West Africa, Sierra Leone (Brit. Mus.), Calabar

{Rutherford^ Coll. Dist.).

Genus Jadera.

Jadera sanguinolenta.

Cimex saiujuinolentus, Fabr. Syst. Eiit. p. 721 (1775).

Lififmts anlicm, Walk, (part.) Cat. Het. v. p. 40. n. 51 (1872), part.

"c-?i. St. Tlioma.s."

L^iyo'us ru^ociilis, Kirbv, Journ. Linn, Soc, Zool. vol. xx. p. 546. n. 51
'(1890).

Jadera antica.

Li/f/mts an({cn$, Walk, (part.) Cat. Het. v. p. 46, n. 51 (1872), part.

" a-b. St. Domingo.''

Jadera sanyuinolenta, var, ?

Jadera ceola.

Svrinetka ceola, Dall. List Ilem, ii. p. 403 (1852),

Lyf/ccus conspersus, Walk, Cat. Ilet. v, p. 47. n. 57 (1872),

Beeytinx.

Genus Metacanthus.

Metacanthi(..% Costa, Atti Ac. Nap. 1848, p. 258.

Protdcanthus, Uhler, Proc. Zool. Soc, 1893. p. 707.
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Metacanthus decorus.

Protacanihiis decoms, Uhler, Proc. Zool. Soc. 1893, p. 708.

Metaainthns capitatus, fhler, loc. cit. 1894, p. 181.

The British Museum possesses tlie type of both these species

as forwarded by Prof. Uhler. They are absolutely identical,

and as Uhler described his second proposed species under the

genus Meiacanthus, he will probably agree with the present

synonyniical disposition of Prolacanthus.

Summarized Disposition of Walher^s Genera and Species

[concluding the Fam. Coreidae).

Genera treated as synouyinic.

Leptoruytus, "Walk. Cat. Ilet. iv. p. 102 (1871),= Geu. Discoyaster, Burm.
HonuvoceroideSy "Walk. loc. cit. p. 103 (type), =Gei). Savhis, Stal.

Euplatycoris, Walk. loc. cit., =Geii. Molchina, A. & S.

Genus treated as valid.

Uraiiocoris, Walk. Cat. Ilet. iv. p. 152 (1871).

Species considered valid a)id described under correct Genera.

Menenotm dimimdus, Walk. Cat. Ilet. iv. p. 7. n. 3 (1871).

Derepteryx truncata, Walk. loc. cit. p. 11. n. 4.

Physotnerus subaryentens, Walk. loc. cit. p. GO. u. 6.

Acanthocoris auticiis, Walk. loc. cit. p. 118. n. 15.

Leptoscelis varipes, Walk. loc. cit. p. 133. n. 8,

venosa, Walk. loc. cit. u. 9.

Hypselonotus lanceolutus, Walk. loc. cit. p. 140. n, 14.

Uranocoris si<avis, Walk. loc. cit. p. 153. u. 1.

Leptocorisa discoidalis, Walk. loc. cit. p. 173. u. 10.

Koliphus anniilipes, Walk. loc. cit. p. 176. n. 4.

Cletus ftiscesceiis, Walk. loc. cit. p. 190. u. 16.

subnotatus, Walk. loc. cit. p. 191. n. 21,

inconsjjicuus, Walk. loc. cit. p. 195. u. 42,

Species considered valid, but requiriny generic revision.

Jlirilctis pallens. Walk. Cat. Het. iv. p. 73. n. 7 (1871), belongs to gen.
Qtnntius.

Leptornytus rufocornis. Walk. loc. cit. p. 102. n. 1, belongs to o-eu.

jbiscoyaster.

Anisoscelis santarana, Walk. loc. cit. p. 127. u. 23, belongs to gen, Lepto-
ylossus.

selecta, Walk. loc. cit. n. 24, belongs to gen. Leptoylossus.

concolor, Walk. loc. cit. p. 128. n. 26, belongs to gen. Leptoylossus.
alata, Walk. loc. cit. p. 129. n. 27, belongs to gen. Leptoylossus.

Malvana rubrescens, ^^'alk. loc. cit. p. 134. n. 2, belongs to gen, Lepto-
ylossus ?

centralis, Walk. loc. cit. p, 135. n. 3, belongs to gen. Leptoscelis.



Mr. \V. L. J)istaiit on Coreidae. 431

Sphktyrtvt tmaragdiuus, NN'iilk. h.i. tit. p. l.'}7. ii. 7, belougs to gen.

P/ithia.

Hypselonutm viina.r, Walk. loc. cit. ]>. l.".'J. n. 11, belongs to gen. Malvana.
niaryinali^. Walk. loc. cit. p. 140. n. l.'i, belongs to gen. Zoreva.

scutflJaria, Walk. loc. cit. p. l-ll'. n. 20, belonj^s to gen. Scaniurius.

Canipto/ius (ltcisu«, Wnlk. loc. cit. p. 1(>*). n. 30, belongs to gen. liiptortua.

Gonoccnis striyntitf, ^^'alk. loc. cit. p. 187. n. 18, belongs to gen. Acido-
vteriu.

Cletus im-nnis, "NN'alk. loc. cit. p. 108. u. 48, belongs to gen. Colpura.

alitJius, "Walk. loc. cit. p. 190. n. 40, belongs to gen. Claviyralla.

Nainncuti stinialbtis, Walk. luc. cit. v. p, 2. n. '6 (1872), belongs to gen.

L'litoihintha.

'Sjtecics treated <is syiionytnic.

Hephitia atra, Walk. Cat. llet. iv. p. 4. u. 7 (}b7\), = >Sep/ii)ia limbata,

stai.

^partocera chikii^is, ^^'alk. l<>c. cit. ]). (J. n. \\,= Spaitt)cer(i ruhicunda,
Spin.

Itniij/yroides, Walk. loc. cit. n. \'2,= Sephina vinula, Stal.

lHezuya»ter jtatulus, Walk. loc. cit. p. 67. u. '\j = Rhytiroris xpinipes,

Pal. Heauv.
Physotnerus dclinetttus, W alk. loc. cit. p. oO. ii. '>, = I'/iyxoiiuriin yrossi])es,

Fabr.

Hirilcus pallidua, Walk. loc. cit. p. 74. u. 6,= Quintiun ]>atleu8, Walk.
Faryphcs yloriusus, ^\'alk. he. cit. p. 88. n. \\,= Paryphcs fedivns, Costa.

Hoinaoeeroides inco)iyrims, \\'alk. loc. cit. p. 103. u. 2, = Sc<n)turii(s

amabilis, Stal.

Huplatycoris l/ellicontis, ^^'alk. loc. cit. p. 104. n. l,= Molc/tifia yranu-
Utta, StSl.

Acanthocuris tarsalis, ^^'alk. loc. cit. p. 117. n. S,=- Acauthocoris ohscuri-

cornis, Dall.

Aiiisoscelis pracipita, ^^'alk. lov. cit. p. 128. n. 2o,= Leptoylussus yoiiayra,

Fabr.

Phthia co/iciniia, Walk. loc. cit. p. 182. n. 10,=: Phthia liinata, Fabr.

LejAoscelis hypielonotoides, Walk. loc. cit. p. 134. n. 10,= Leptoscelit

fasciifera, 8tu 1

.

Jlypgclonotus luteiceps, Walk. loc. cit. p. 130. n. l'2,= Leptoscelis eyreyia,

Stal.

veniralis, Walk. loc. cit. p. 140. n. lo, = Xetnatopus ruficrus, Perty.

pectorulig, Walk. loc. cit. p. 141. n. H), = Xe»iatopus indiia, Liun.

siynutus, WaWi. loc. cit. n. 17,= Ctwiiiomis cuynata, StAl.

propiiKiuus, Walk. loc. cit. p. 142. n. \6,=iIIy]MelonotHs conciniius,

Dall.

mmidu!<, Walk. loc. cit. n. V^, = C)iemoinis duliin, Dull.

fascicolli<, Walk. loc. cit. p. 143. n. 21,= Xcmatopujifuficiatus, Westw,
crassifeiitnr, \N alk. lor. cit. ii. 'J'2, = 'S(iyu7itiis lobuliitiin, Slid.

arinatns, Walk. loc. cit. p. 144. n. '2'i, = Nematopus Upidus, St&l.

Jadera subvittata, Walk. loc. cit. p. 145. n. o, = Hypselo/iolus interruptus,

Halui.

llyalymtnus iehneiimonifonnis, NN'alk. loc. cit. p. 156. ii. 4 (num. pneocc),
= Ilyalymenug Jl'alkeri, L. A: S.

Alydus dibdis, Walk. loc. cit. p. KHJ. ii. V2, = Mi yalotomus riifipes, W^estw.
Cutnptojiivt sordidus, N\ alk. loc. cit. p. 107. u. A0,= liiptortus serripes,

Fabr.

Leptocorixd biytittafa, Walk. loc. cit. p. 174. ii. \\, = Leptocori3a cos-

talis, ll.-S.
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Cletus clarus, Walk. loc. cit. p. 190. n. \b,=Plinacthus dubiiis, H.-S.

iiwndus, Walk. loc. cit. p. 101. n. l7,=P!i)iacfhus spinosus, StRl.

si(/iia(us, Walk. loc. cit. p. 194. u. 39,= Cletnx bipunctatus, Westw.
paltesccns, Walk. loc. cit. p. 195. u. 40,= Cletus rnbidiventris, Westw.
r indecunis, Walk. loc. cit, p. 197. n. 45, = Clavu/ralla Ao/rens,

Dohvn ?

conspicniis, Walk. loc. cit. p. 198. n. 47,=.Plinactlius acicularis, Fabr.

Kamacus rufescens, Walk. loc. cit. v. p. 1. n. 2 {\^~2),= Namacus annuli-

cornis, StSl.

To be treated as non-e.vistent.

Specie/^ the types of ichich are not noio to befound in the British Museum.

Pan/phes viridipes, Walk. Cat. Het. iv. p. 88. u. 13 (1871).

Jadera abdominalis, Walk. loc. cit. p. 145. u. 6.

Cletus apicifer, Walk. loc. cit. p. 195. n. 41.

Clavigralla spinic/era, Walk. loc. cit. \. p. (3. n. 22 (1872).

dispar, Walk. loc. cit. n. 23.

Wrongly included in the CoreidEe.

Serinetha antica, Walk. Cat. Het. iv. p. 147 (1871), belongs to gen. Astw
cops {LygmdcB).

spurcata, Walk. loc. cit., belongs to gen. Astacops {Lyycsidce).

fascicollis, Walk. loc. cit., „ „ „
turbata, Walk. loc. cit. p. 148, „ „ „
imnamis, Walk, loc, cit., „ „ „

Dulichius ? clavifer, W^alk. loc, cit. p. 170. n. 2, belongs to gen. Helopeltis

{Capsida;).

NoUphus ? ruficolUs, Walk. loc. cit. iv. p. 176. n. o (1871), belongs to

fam. Capsidce..

? distinctus, Walk. loc. cit, n. 6, belongs to fam. Lygmd<e,
? biplugiatus, Walk. loc. cit. p. 177. n. 7, ,, „

Verlusia rhomhea, Kirby (nee Linn,), Journ. Linn. Soc,
Zool. xxiv. p. 92 (1894).

Mr. Kirby included a " single immature specimen " from

Ceylon as " apparently belonging to tliis common European
species," It must, however, be placed in the family

Phymatidas.

LIV.

—

DescrijJtions of some new Sjyecies of Lejndoptera from
East Africa and Tropical America. By Herbert Druce,
F.L.S. &c.

Fam. Hesperiidae.

Parosmodes nurna, sp. n.

Male.—Head, antennse, thorax, and abdomen on the upper-

side black ; underside of the thorax, abdomen, and legs
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greyish brown. Primaries black; a yellowish-brown spot at

the end of the coll, one beyond on the costal margin from

which a series of small spots extends across the wing to the

inner margin ; the fringe yellowish brown : secondaries black
;

a small yellowish-brown spot at the end of tiie cell, below

which a wide yellowish-brown band crosses the wing from

the anal angle almost to the inner margin; the fringe yellow.

Underside : primaries very similar to the upperside, but

much browner in colour : secondaries reddish brown, crossed

from the costal to the inner margin by two very indistinct

redder brown bands, the wing slightly irrorated with small

reddish spots.

—

Female very similar to the male, but blacker.

Expanse, ^ ? , lj\, inch.

Hah. East Africa, Dar-es-Salaam [Mus. Druce)

This species is allied to Farosmodes icleria^ Mab.

Fam. Agaristidae.

Xanthospilopterijx melanosoma, sp. n.

Male.—Head, antennae, collar, tegulie, thorax, and abdomen
black ; the collar and thorax spotted with white; a tuft of

yellow hair at the base of the abdomen ; a row of white spots

down the middle and on each side of the abdomen ; the legs

black, banded with orange and white. Primaries black, with

three small bluish-white dots on the costal margin close to

the base ; two yellow spots nearest the base, one at the end

of the cell and one below extending almost to the anal angle,

above which a curved yellow band, becoming narrow near

the costal margin ; the veins crossing the band are black :

secondaries orange-red, darkest from the middle to the inner

margin ; the apex and outer margin bordered with black

nearly to the anal angle. Underside : primaries bright

yellow, the costal margin, apex, and outer margin black ; a

large black mark at the end of cell, a round black spot in the

cell, and an indistinct black spot below the cell : secondaries

very similar to the upperside, but paler in colour.

Expanse 2| inches.

Hab. East Africa {Mus. Druce).

Fara. Arctiida9.

Eucyane hermccaj sp. n.

Male.—Head, palpi, antcnna3, collar, tegula?, and tliorax

black, the collar and tegulaj irrorated with metallic-green

scales ; abdomen above blue, dark brown on the underside.
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banded with red. Primaries very similar to those of E. e.v-

cel/ens, Walk., but greener, the white band narrower and
without any red spot at the anal angle ; the fringe not white
at the apex : secondaries darker blue than in E. excellens and
without the red spot on the costal margin.

—

Female very
similar to the male, but rather larger.

Expanse, ^ 2|, ? 3 inches.

Huh. Venezuela, Bolivia [Mus. Dnicc).

Eucyrta lucens^ sp. n.

Head and collar yellow ; tegulse white, edged with 3'ellow at

the base ; thorax white, spotted with black ; antennai black
;

abdomen above bright red ; the underside, anus, and legs

white; a row of white spots extends from the base of the

abdomen to the anus. Primaries and secondaries pure white

;

a black spot at the end of the cell on the costal margin, two

close to the apex, and two at the anal angle.

Expanse 1^ inch.

Hah. Colombia, Don Amo {Mus. Druce).

This species is allied to E. daga, Dogn.

JS'eritos blanda, sp. n.

Male.—Head, antenna, collar, tegulfe, and thorax pinkish

fawn-colour; abdomen above bright red, the underside, legs,

and anus white. Primaries pinkish fawn-colour, crossed

about the middle from the costal to the inner margin by a

curved indistinct brown band ; a small pink spot on the brown
band close to the inner margin, a small black dot close to the

base, the apex, outer and inner margin partly edged with

pink : secondaries semihyaline bright pink, the fringe white.

Expanse 1^^^ inch.

Hab. Colombia, Don Amo {Mas. Druce).

This species is allied to iV^. asana, Druce.

Elysus chrysellus, sp. n.

Male.—Head, collar, and thorax chrome-yellow, tegulee

brown, antennae dark brown, abdomen and legs reddish brown,
anus yellow. Primaries chrome-yellow, the veins and a

number of small spots at the base and at the end of the cell

bright red ; a brownish-red band crosses the wing near the

base, and a submarginal brown band edged with red extends

from close to the apex to the anal angle ; the fringe alter-

nately yellow and brown : secondaries pinkish yellow, the

fringe yellow.

Expanse 1^ inch.

Hab. Colombia, Don Amo {Mus. Druce)

.
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Fain. Liuiacodidae.

l)alcera necoda, sp. n.

Male.—Head, atiteiiiia^, collar, te<:;ula2, thorax, abdomen,
and legs yollowish white. Primaries pale fawn-colour,

darkest at the apex and roniul tlie outer margin ; a reddish

lawn-coloured spot at the end of the cell, from which two
faint brown lines extend nearly to the anal angle; a minute
black dot about the middle of the inner margin : secondaries

pale fawn-colour, ))alest at the base, tlie fringe whitish.

—

Female very similar to the male, but larger and almost white.

Expanse, c? I, ? In, i»ch.

llah. Colombia, Don Amo (Mas. Druce).

This species is allied to 1). ampela^ Druce.

Euclea (?) punctata^ sp. n.

Male.—Head, antennte, and collar pale brown ; thorax,

abdomen, and legs white. Primaries white, the base, costal

margin, and inner half of the wing thickly spotted with pale

brown ; the fringe alternately brown and wliite : secondaries

pure white, the fringe white.

Expanse 1 inch.

Jhib. Colombia, Bonda (^Mus. J)ntce).

Fam. Cossidae.

I>uomitus daphne^ sp. n.

Mule.—Head and antennae dark brown ; collar, teguliB,

and thorax greyish brown
;
abdomen and legs dark brown.

Primaries pale greyish brown, thickly mottled with dark
brown; a dark brown spot in the cell, three below the cell,

and two close to the apex ; the marginal line dark brown :

secondaries dark greyish brown.

Exjninse 1| inch.

Jlab. Colombia, Minca {Mus. Druce).

Duoiiiitus striatus, sp. n.

Male.—Head, collar, tegnhv, and thorax blackish grey;
antennie yellow ; abdomen grey-black, j)aler at the base and
anus. Primaries dark grey, darkest at the base and alono-

the costal maigin : secondaries dark grey; both wings are
thickly striated with very tine dark grey lines.

Exjjanse 1^ inch.

llab. Colombia, Cacagualito {Mas. Druce).
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Langsdorjia Buckhyi^ sp. n.

Male.—Head, collar, teg-ulge, thorax, abdomen, and legs

dark brown ; antenna3 blackish brown. Primaries dark

brown ; a large reddish-brown broken band crosses the wing
near the base; a large metallic gold spot just above the inner

margin ; a square-shaped reddish-brown spot below the cell;

a dark brown spot edged with white close to the apex ; some
fine white lines along the outer margin ; the fringe dark

brown : secondaries dark brown, very mottled on tiie under-

side with darker brown.

Expanse 2 inches.

llab. Ecuador, Sarayacu {Mas. Druce).

Langsdorjia rufescens, sp. n.

Male.—Head, antennae, collar, tegulae, thorax, abdomen,

and legs reddish brown. Primaries reddish brown, crossed

about the middle from the costal to the inner margin by a

narrow white line, the outer edge of the white line bordered

with a dark reddish-brown band ; the wing above the anal

angle greyish : secondaries reddish brown.

Expanse 1^ inch.

Hab. Colombia, Bonda {Mas. Druce).

Zeuzera ceeteSf sp. n.

Male.— Antennae yellow; head, collar, underside of the

thorax, legs^ and underside of the abdomen dark brown
;

tegulai and thorax white ; abdomen pale brown. Primaries :

the costal half of the wing pale brown, tlie costal margin dark

brown ; the inner half of the wing white, striated with fine

dark brown lines ; a rather wide short brown streak below

the cell : secondaries white.

Expanse 2 inches.

Hab. Colombia, Bonda {Mas. Druce).

Fam. Hepialidse.

Hepialus prosopus, sp, n.

Head, antennae, collar, tegul^e, thorax, abdomen, and legs

reddish brown, the abdomen paler above. Primaries pale

reddish fawn-colour, mottled with darker brown, tlie inner

part of the wing near the base pinkish ; three broken greyish

bands cross the wing beyond the middle from the costal to



new Species of Lej)idoplera. 437

tlie inner marf^in ; tlie fringe dark brown : secondaries pale

pinkish brown.

Jvxpanse .'5 inches.

//((/'. C()lonil>ia, Honda {Mus. Druce).

Allied to II, niuiitusj Druce,

JJulaca tliisbe^ sp. n.

Male,— Head, antenna*, collar, tegula', tiiovax, and abdomen
dark brown ; the undersiile of the abilonicn yellowish brown

;

the legs dark brown. Primaries yellowish brown, darkest

along the costal margin ; a metallic gold spot on the inner

margin near the base; a row ot" metallic gold spots crosses the

wing beyond the middle from near the costa to the inner

margin ; two gold spots beyond the cell, and a marginal row
of gold dots extend from the a})ex to the anal angle ; the

fringe brown: secondaries uniformly pale brown.
Expanse 1^ inch.

Ilab. Colombia, Don Amo {Mus. Druce).

Fam. Notodontidae.

Rifargia nuhila^ sp. n.

Male.—Head, antennae, collar, tegula, thorax, and abdomen
pale greyish brown ; the underside of tlie thorax, abdomen,
and legs cream-colour. Primaries very pale brown, crossed

near the base from the costal to the inner margin by a rather

wide greyish-brown band ; a dark brown spot close to the

base and a larger round dark brown spot at the end of the

cell, above which is a smaller spot of the same colour ; a sub-

marginal brown line extending from the apex to the anal

angle : secondaries brownish white, the outer margin bordered

with brown from the apex to the anal angle.

—

Female very
similar to the male, but darker in colour ; the secondaries

dark reddish brown, with the fringe yellowish ; the underside

is also very much darker than in tlie male.

Expanse, r? 1, $ H inch.

Uab. Colombia, Don Amo {Mus. Druce).

Ileterocampa corda, sp. n.

Male.—Head and antenna3 pale brown ; collar and togulaj

dark brown ;
thorax silvery grey ; abdomen brown, slightly

yellowish at the base, the anal segments grey. Primaries

silvery grey, thickly irrorated with brown ; two black dots

at the end of the cell and two below the cell ; a wide waved



438 Mr. II. Driice on some

brown subniarginal band edged witli •white crosses the wing
from the costal margin near the apex to the anal angle

;

fringe grey : secondaries dark brown, the fringe alternately

grey and brown.

Expanse If inch.

Hal>. Colombia {Mus. Druce).

Subfani . Stictopterix^ .

Stictoptera creta, sp. n.

Male.—Head, antennae, collar, tegular, thorax, and abdomen
pale brown ; legs brown. Primaries pale brown, crossed

from the costal to the inner margin by very fine greyish-

^\hite lines; a wide black band edged with white on the inner

side crosses the wing about the middle from the costal to the

inner margin, where it is slightly wider : secondaries pure

white, broadly bordered with pale brown.

Expanse 1^ inch.

IJab. Colombia, Don Amo (Mus. Druce).

Fam. DeltoidaB.

Jfypena divergenSy sp. n.

Male.—Head, antenna^, palpi, thorax, abdomen, and legs

black. Primaries black ; a narrow pale yellow band crosses

the wing from the middle of the costal margin to the anal

angle : secondaries black, the costal margin edged with

yellow, the fringe black. Underside similar to the upperside,

but much browner, and the yellow band on the primaries

three times as wide.

Expanse 1 inch.

Uab. Bolivia [Garlepp, Mus. Druce).

Hyiyena vitida, sp. n.

Male.—Head, antennae, palpi, thorax, and abdomen brown.

Primaries dark brown ; a pale brown indistinct waved line

crosses the wing at the end of the cell from the costal to the

inner margin ; two black dots edged with white in the cell

;

a subniarginal row of indistinct greyish dots extends from

the apex to the anal angle; a marginal row of pale brown

points ; the fringe dark brown : secondaries white, clouded

with brown from the apex to the anal angle and along the

inner margin; the fringe dark brown. Underside: primaries

very similar to the upperside, but rather paler in colour j
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secondaries dark brown, with a central brown band and a

black spot in tlie cell.

Expanse 1 J itich.

IJab. Ecuador, Sarayacu {/utcklei/j Mas. hnirr).

Ilypena leucoptera, sp. n.

Male.—Head, palpi, and thorax pale brown ; antennfe and
abdomen dark brown. Primaries dark brown, the base, inner

margin, and a rather wide band crossing the wing to the inner

margin all pale jiinkish brown : secondaries white, broadly
bordered with dark brown from the apex to the anal angle.

Underside of the primaries pale brown, with a small white
spot close to the anal angle.

Expanse 1^ inch.

JIah. Peru [Mas. J)ruce).

Ilypena lyse^ sp. n.

Male.—Head, antennae, palpi, thorax, and abdomen pale
brown. Primaries pale brown, with a large central brown
mark, edged with a fine yellowish-brown line, much dentated
on the outer side

; a submarginal row of very indistinct dark
brown spots crosses the wing from the apex to the anal angle;
the fringe dark brown : secondaries white, the apex, outer and
inner margin broadly bordered with dark brown.
Expanse If inch.

Ilah. Ecuador, Chiguenda [Buckley, Mus. Druce).

Ilypena melaleucay sp. n.

Male.—Head, anteniife, palpi, thorax, and abdomen pale
brown. Primaries pale brown, crossed from the costal to the

inner margin by several very indistinct, narrow, waved, darker
brown lines ; a very dark brown band extends from the base
to the anal angle ; two small white dots close to the apex ; the
fringe dark brown : secondaries white, broadly bordered with
black from the apex to the angle, the inner margin slightly

black.

Expanse 2 inches.

Ilab. Bolivia (Garlepp^ Mus. Druce).

Fam. Tortricidae.

Atteria Buckleyi^ sp. n.

Male.—Head, antennre, pal])l, collar, thorax, abdomen, and
legs black; tegulae black, edged with yellow. Primaries
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dark blue, tlie costal, outer, and inner margins streaked with

orange-yellow ; a row of orange-yellow spots down the middle
of the wing ; the fringe alternately dark blue and orange-

yellow : secondaries brownish black, crossed from the costal

margin by four rows of orange-yellow spots ; the fringe

black.

' Expanse 1^ inch.

JJab. Ecuador, Intaj {Buckler/, Mus, Druce).

Atteria maon, sp. n.

Male.—Head, antenna?, thorax, and abdomen black ; collar

and tegulce yellow
;
palpi yellow, the third joint black ; legs

black, banded with yellow. Primaries chrome-yellow, crossed

from the costal to the inner margin by bands of dark blue

spots, the outer margin streaked with dark blue ; the fringe

black : secondaries chrome-yellow, thickly spotted with dark

blue ; the fringe black.

Expanse 1 inch.

Hah. Ecuador, Chiguinda {Buckley, Mus. Druce).

Atteria sj^lendens, sp. n.

Male.—Head orange, palpi and antennje black, collar orange,

tegulae orange spotted with black ; thorax, abdomen, and legs

orange, the anal segment of the abdomen black. Primaries

orange-red ; the costal margin and the outer half of the wing

creamy white, broadly banded with black ; the fringe alter-

nately black and white : secondaries orange-red, the apex

broadly black ; two black spots on the outer margin.

Expanse l^^,^ inch.

Hah. Ecuador, Sarayacu {Buckley, Mus. Druce).

Allied to A. mimi'ca, Feld. & Rog., and A. volcanica,

Butler.

Atteria lydia, sp. n.

Male.—Head, antennce, collar, tegulaj, thorax, abdomen,

and legs black ;
palpi, the first and third joints black, the

second joint orange-yellow. Primaries very dark blue,

crossed from the costal to the inner margin before the end of

the cell by three waved orange-yellow bands ; a round orange-

yellow spot at the end of the cell, beyond which is a curved

orange submarginal line ; the apex and outer margin streaked

with orange-yellow ; the fringe dark brownish yellow

:

secondaries brown, the costal margin yellow; a black spot at

the end of the cell.

Expanse 1 inch.

Hah. Ecuador, Chiguinda {Buckley, Mus. Druce).
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Fain. Tineidae.

Subfain. A.\opiioRiA'j2.

Ankistrophorus giganteuSy sp. n.

Female.—Head, antennae, palpi, au'l thorax redtlish brown
;

abJoinen darker brown; le<^s brown. Primaries reddish

brown, irrorated with darker brown streaks alon;^ the eostal

margin and the outer half of the wing; the fringe redijisli

brown : seeondaries very similar to the primaries in colour

but slightly darker, the fringe pale reddish brown.
Expanse '1^\^ inches.

Hah. Mexico, Orizaba {Boucaj'd, Mas. Druce).

Thysanosedes Sahini, sp. n.

Male.—Head, palpi, thorax, abdomen, and legs very pale

fawn-colour; antenna) yellow. Primaries pale fawn-colour,

slightly irrorated along the costal margin and at the apex
with a few brown scales : secondaries pale fawn-colour; the

fringes of both wings pale fawu-colour.

—

Female darker than

the male, but in all other respects very similar.

Expanse, cJ 1, ? Ij'^^- inch.

Hah. Panama, Obispo {Salvin, Mus. Druce).

Acrolopkiis li'nuSf sp. n.

Male.—Head, antennae, thorax, and abdomen dark brown
;

palpi dark brown, paler on tlie inner side ; legs pale brown.

Primaries dark brown, irrorated with greyish scales ; a dark

brown mark about the middle of the wing ; the outer margin
pale brown ; the fringe dark brown : secondaries pale whitish

brown.

Expanse 1 inch.

JJab. Mexico, Orizaba [Boucardj Mus. Druce),

Acrolophus Boucardif sp. n.

Male.—Head, antennae, thorax, abdomen, and legs pale

brown
;
palpi greyish brown. Primaries dark brown, striated

along the costal margin with pinkish brown ; the base of the

wing and two large spots on the inner margin pinkish brown,

the outer margin pale brown ;
tlie fringe alternately dark and

light brown : secondaries pale brown; the fringe yellowish

brown.

—

Female very similar to the male, but altogether

much greyer.

Expanse, (^ l.{, ? lyV inch.

Hah. Mexico, Orizaba {Boucard, Mus. Druce).

Ann. & Mag. N. Hist. Ser. 7. Vol. vii. 31
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Acrohphiis (?) U7iderwood}, sp. n.

Male.—Head, antennce, palpi, and thorax dark brown;

abdomen pale greyish brown. Primaries brown, with a

blackish-brown streak from the base of the winG; to beyond

the middle ; the costal margin clouded with blackish brown

;

a submarginal row of dark brown dots extends from the apex

to the inner margin close to the anal angle; the marginal

line black ; the fringe brown : secondaries pale brownish

white, palest at the base and along the costal margin
; the

fringe greyish brown.

Expanse 1 inch.

IJab. Costa Rica, Candelaria Mts. {Underwood, Mus.

Druce)

.

Anaphora numidia, sp. n.

Male.—Head, antennce, palpi, and thorax very dark brown,

almost black; abdomen and legs pale brown. Primaries

dark brown, lightest near the apex ; a triangular-shaped

black spot aljout tlie middle of the inner margin, above arid

beyond a square-shaped black spot, the costal margin striated

with black lines; the fringe dark brown : secondaries reddisli

brown.
Expanse 1^ inch.

Hah. Mexico, Orizaba [Boucard) ; Guatemala {Boucard,

Mus. Druce).

Anaphora Arciiy sp. u.

Male.—Head,, antennse, palpi, and thorax reddish brown
;

abdomen blackish brown. Primaries dark reddisli brown, the

inner margin fawn-colour ; a fawn-coloured streak extends

from the apex to the middle of the wing ; the fringe dark

brown : secondaries pale reddish brown.—The female diflfers

from the male in not having any of the pale markings on the

primaries.

Expanse, $ \\, % 1 inch.

Hah. Panama, Chiriqui (^Arc^^ Mus. Druce).

Anaphora libitina, sp. u.

Male,—Head, antennae, palpi, thorax, and abdomen cream-
colour. Primaries cream-colour, clouded about the middle

with dark brown ; a few dark brown scales near the apex :

secondaries cream-colour, the fringe brownish.

—

Female very

similar to the male, but the secondaries darker brown.
Expanse, (J 1, ? 1;^ inch.

Iloh. Guatemala, 5000 feet (Salvi7i, Mus. Druce).
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Anaphora punctata^ sp. n.

Male.—Head, antoiinjo, l).il|)i, thorax, and abdomen pale
brown

;
le^s brownisli white. Primaries pale brown, tijickly

irrorated with dark brown scales; a black dot at the end of
the cell and a curved line of black spots from the apex to tho
base of the wing, the spots near the base arc the largest

;

fringe dark brown : secondaries reddish brown, the fringe
rather darker.

Expanse 1 Jy inch.

llah. Costa Rica [Van Patten); Candelaria Mts. [Under,
wood, Mus. Druce).

Anaphora Whitel^i, sp. n.

Male.—Head, thorax, and abdomen pale brown ; antennte
and palpi yellowish brown. Primaries yellowish brown, with
a large, central, V -shaped, reddish-brown mark extending
across the middle of the wing from the costal to the inner
margin ; the costal margin and the outer margin are striated

with reddish brown ; a reddish-brown dot on the inner margin
close to the base : secondaries blackish brown.

Expanse 1 inch.

JIab. British Guiana, Essequibo River [Wkitely^ Mus.
Druce).

Anaphora Ferrensi, sp. n.

Male.—Head, antennae, palpi, thorax, and abdomen pale

brown, the palpi slightly lighter on the inner side. Primaries
pale reddish brown, with a central dark brown streak ex-

tending from the base to about the middle of the wing ; a

curved brown line extends from the costal margin to the anal

angle, the apical part of the wing being the palest in colour :

secondaries pale reddish brown.—The female very similar to

the male, but darker in c<jlour.

Expanse, cJ ^, ? I4 inch.

IJub. Brazil, Goya [Perrens, Mus. Druce).

Felderia cchinon, sp. n.

Male.—Head, thorax, palpi, and abdomen dark brown,

palpi tijiped with white; antennre yellowish brown
; the anus

pale brown. Primaries pale brown, the veins all dark
brown ; two greyish-white spots above the inner margin ; the

fringe pale brown : secondaries very pale brown, the inner

margin slightly darker.

Expanse 1 inch.

Hab. Mexico, Orizaba [Boucard, Mus. Druce).
31*
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Felderia Garleppi, sp. n.

Male.—Head, thorax, and abdomen dark brown ; antenna

pale yellowish brown
;
palpi dark brown, pale on the inner

side. Primaries pale brown, with an indistinct paler band

crossing the wing tVom the apex to the middle of the inner

margin ; the costal margin striated with dark brown ; a long

black streak at the end of the cell and one below nearer the

base of the wing : secondaries dark bhackish brown.

Expanse lyV i»ch.

Ifab. Bolivia {Oarlepp, Mus. Druce).

LV.— On Sciurus notatus and allied Species,

By J. L. Bonhote, B.A.

Tpiis group of laterally lineated squirrels is one in which

considerable confusion exists. The confusion has been

augmented by the existence of two forms, the one having

red or yellow underparts, and the other grey underparts

;

they are frequently found in the same localities, and have

generally been regarded as dimorphic forms of a single

species.

The name S. notatus, which was applied by Boddaert in

his ' Eleuchus Animalium ' to Pennant's description of the

" PJantane Squirrel," has to be restricted to a small and

light-coloured species inhabiting Java and Sumatra. Raffles's

name S. vittatus belongs to a very variable species found in

Sumatra, the Malay Peninsula, and Borneo ; while to the form

with grey underparts, hitherto considered specifically identical

with the above, and which is found in Java, Sumatra, the

Malay Peninsula, and Borneo, Horsfield's name of S. nigro-

vittatus should be applied.

The following is a list of the species and subspecies of this

group :

—

Hab.

Sciurus notatus typicus . . Java.
. albescens . . . Acheen, Sumatra.

vittatus typicus . . . Sumatra and Malay Peninsula.
. tenuirostris . . Tioman Island, of}' Malay

Peninsula.

anambensis . . Anambas Islands.

Abbotti . . . Big Tambelan Island, South
China Sea.

. dulitensis . . . Borneo.
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Sciurua nigrovittatua typicus . Java, Sumatra, and Malay
Peninsula.

orestes ... J^orneo.

Klossii .... Kaju Ara Lsland or Saddle
Island, Tainbelan Group.

Key to the Species.

\. Underparts uut blue or <rrey.

II. riuk'i*])art9 yellow (Ijutl-yellow, Ridg.).

a\ Dark .>itripe uarrow (about (5 mm.) aud
grizzled <S'. notatus (i/picug.

i'. Dark stripe broad (about 13 mm.) and black,

but sufliLst'd with white hairs .b. /<. atbosccns.

b. Underpart.s red or I'ulvous (orange-bufT, Ilidg.).

rt'. Ked tip to tail *
'V. cittatns tijpicti*.

bK No red tip to tail t S. v. diiUleuais.

1{. I'nderpart.s blue.

". Chin and side^ of face oclirnceous. ji:u8.

«'. Tjifrht stripe lighter than cheek?* <V. niyrooittatus tijpi-

b\ Light stripe of same colour as cheeks .... »S'. n. Klosaii.

b. Chin and sides of face pale fulvous S. n. orcftes.

Sciurus notatus typicus, Bodd.

riantanc >;qiiiirel,Penn. Hist. Quad. 1st ed. ii. p. 410 (1781), 2iid ed.

ii. p. 151 (17'.>2).

Sciurus notatiu<, Bodd. Elench. Anim. p. 119 (1785).

fkiu.ius baihjimj, KeiT, An. King. p. 1^02 (171'!^).

<SVu/;-H«;//rt«^««?, S. J. Ljung, Kungl. Veteusk.-Akad. Ilandl. vol. .\.\ii.

p. 90, pi. i. (1^01); llovsf. Zool. Kes. Java (18i>4).

Sciurus ijinyianug, Shaw, Geu. Zool. vol. ii. pi. i. p. 147 (IbOl;.

Sciurus bilhuatus, Desm. Nouv. Diet, d'llist. Nat. x. p. 100 (,1817).

General colour of the upper parts, including the top of the

head and outer .sides ot the limbs and feet, dark grey,

n)inutely punctuated with pale buff, each hair having two
or more j)ale buff annulations. The cheeks and face are pale

yellowish buff (buff-yellow, liidg.) J ; the underparts and
inner sides of the limbs being of a preci.sely similar colour.

Along either .side of the body, between the fore and hind

limbs, run.s a narrow line of pale buff, succeeded below by a

narrow grizzled stripe similar in colour to the upper parts.

The ears are covered with short hair of the same colour

as the cheeks, and immediately behind them is a small patch

Two other races, described by Mr. CJ. Miller, Juu., under tiie names
.S". anambnigis and S. Abbotti, would come under this heading ; hut without

.spt-cimens 1 am unable to distinguish them further. A description is

given in the text.

t Another race, 5. tenuirostru, also desciibed by Mi-. Miller, should be

included under this heading.

\ liidgway, ' Nomenclature of Colours ' : Boston, 1886.



446 Mr. J. L. Bonhote on

of pale buff. The tail on its upperside is of the same

colour as the back, while on the underside the buff annula-

tions are larger and more prominent, causing that colour to

predominate.

The only skull available is unfortunately not quite adult

and in a somewhat fragmentary condition, but is considerably

smaller and narrower than in Sc. viltatus. The rostrum is

very narrow, especially at its base, and in consequence of this

the nasals are rather broad anteriorly in proportion to their

width behind. The postovbital processes are short and the

zygomata are moderately straight and bulge out but slightly

;

this latter character is, however, doubtless due to immaturity.

Dimensions (from skin) :—Head and body 213 millim.

(approx.) ; tail 175; hind foot 38.

Skull : greatest length 45 (approx.) ; length of palate 21

;

zygomatic breadth 24; interorbital breadth 15; length of

nasals 13*2
; breadth of nasals, ant. 8, post. 3*5.

JJab. Java.

In writing the above description I have had before me one

of Dr. Horsfield's specimens on which his remarks under

S. pJantani in the Zool. Res. Java were based.

The general light colour of this squirrel and the absence

of a black lateral stripe enable this species to be easily

distinguished.

Sci'urus notatus albescens^ subsp. n.

General colour above similar to Sc. notatus typicus^ except

that the buff annulations are rather more inclined to fulvous,

especially on the limbs and feet. There are also many long

pure white hairs scattered over the upper parts, but not in

sufficient quantity to have an}' effect on the general colour.

The cheeks and sides of the face resemble the foregoing

species, except that the colour is not quite so pure, being

interspersed with a few greyish hairs. The underparts and
inner sides of the limbs are pinkish buff, some of the hairs

being pure white and some having a distinctly rufous tinge.

The light lateral stripe is pale buff, and it is succeeded below

by a broad darkish area whose width varies from 5 millim. at

the jDOsterior end to 15 millim. in its anterior portion. This
area is composed of hairs of two kinds, viz. pure white and
white hairs with black tips so ai-ranged as to appear like a

black line washed over witii a thin film of white. The ears,

the light patch behind these, and the tail resemble those parts

in 6'c. notatusy except that the buff on the tail is rather more
rufous.
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Skull.—Owing to the skull being very fragmentary, I am
unable to give a description.

Diniension.s (from skin):—Head and body 187 millim.

;

tail 150 ; hind foot 37.

Ildb. Acheen, Sumatra.
Ti/i'C H.M. 8.3. 8. 1. 2?>:). Collected on 1st February, 1873,

by Mr. W. Davison, and preseutcd by Mr. A. (). Hume.

Sciurus vittatus typicus, Raffles.

Sciurus vittatus, llalHos, Trans. Liun. Soc. xiii. p. i'-jO ( 1 82i'
)

; Cantor,
,1. A. S. IJ. XV. ].. L'oO {184(5); Hlvtl), o/>. riV. xvi. p. 872 (1847)

;

Horsf. Cat. Ind. Mus. p. 1.'52 (18-31) ;"i{lvth, J. A. S. iV xxiv. p. 470
(IBoti).

Sciuruji l>ad(/iu(/, Kerr, TIioiua.s, P. Z. S. 1880, p. 70 ; W. Sclater,

Cat. Mamm.Calc. Miis. ii. p. 23 (IS'.H).

SciuruK tiotatus, Bodd., Tlios. r. Z. S. 18-^0, p. 77 (partial).

Sciurus hivittatus, De.sm. Mamm., Supj)!. p. o4-3 (1822).

Macrojus vittatus, F. t'uv. Hist. Nat. .Maium. pi. ccxxxiv. (Oct. 1824).
Macro.ruM toupai, Lesson, Man. de Zool. p. 238 (1827).

Sciurus notatus miiiiatu.->, G. MilK-r, Jr., I'roc. Wash. Acad. Sci. ii. p. 7'J

( 11K)0).

(jreneral colour above, iucluding the crown of the head, the

outer sides of the limbs, and feet, black, minutely and pro-

fusely speckled with fulvous (wood-brown, Rid:^.). The
fulvous is everywhere in excess of the darker colour, but more
especially so on the head and feet. Eacli hair is greyish at

its base, shading into black at its tip, and carries two or three

fulvous annulations, which are about equal in breadth to the

intervening portions. The cheeks, face, and chin are of a

grizzled rufous (ochraceous buff, Ridg.) ; on the muzzle and
a rijig round the eye the colour is pure. The underparts and
the inner sides of the limbs vary from a deep chestnut to a

very jjale orange (ochraceous rufous to orange-butf, Ridg.),

individuals being found of all shades within these limits.

The light lateral stripe whicii borders the grizzled colour of

the back is pale buff (buff, Ridg.), and is succeeded below by
a deep black stripe, which is usually rather broader. The
breadth varies from 5 millim, to 10 millim., but this variation

is probably partly due to the different ways in whicli the

skins are made up. The ears are covered with short rutbus

hairs, similar in colour to those on the muzzle ; there is no

conspicuous light patch behind the ear, although in a few

cases a slightly lighter tinge may be obst-rved Ijy j)ulling the

ear forward, but in most cases it is entirely absent. The tail

on its upper part is similar in colour to the back, but the

annulations are rather broader ; below the fulvous so greatly

predominates as to almost entirely obscure the darker colour;
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towards tlie tip, and in some cases throughout nearly its

entire length, it becomes of the same rufous colour as the

underparts.

The skulls of this species at my disposal are, I regret to

say, so imperfect that it is impossible to give a very accurate

description. It is a typical Sciurus skull of moderate dimen-

sions and presenting no especially salient features. The
nasals are of moderate length and taper considerably towards

their posterior margin, which is in most cases considerably

anterior to the posterior margin of the premaxillaj. Tiie

interorbital region is broad and tiie postorbital processes well

developed and turning considerably downwards. The brain-

case is rather narrow and short.

Dimensions (from skin):—Head and body 237 millim.;

tail 190 ; hind foot 45.

Skull : greatest length 52 ; length of ])alate from henselion

23; zygomatic breadth 32 ; interorbital breadth 19"5
j length

of nasals 15; breadth of nasals, ant. 8, post. 5.

Uab. Sumatra and Malay Peninsula.

Co-types B.M. 79. 11. 21. 580-1. Bencoolen, Sumatra.

Received from the Indian Museum, ex coll. Sir S. Raffles

(69 a, b. Bencoolen, Sumatra. Presented by Lady Raffles).

In making out the characters of this species I have ex-

amined the above-mentioned types as well as a large series

from the Malay Peninsula. Within certain limits it is very

variable, most especially in the colour of its underparts

;

but nevertheless, when once allowance has been made for

these variations, it forms an easily recognizable and distinct

form, the red tip to the tail being a conspicuous and constant

mark. I am unable to agree with Mr. G. Miller, Jr., who,

in a recent paper, has separated the Northern Malay form

from those found in the south of the peninsula. The point

of diiFerence seems to be, according to Mr. Miller, in the

colour of the underparts, which he states to be much deeper

and darker in the northern form. From the series of

specimens I have examined, those witli the lightest underparts

are certainly from the south ; but I am able to match very

deep-coloured specimens from Perak with individuals from

both Johore and Singapore.

Sciurus vittatus tenuirostris^ Miller.

Sciurus tenuirostris, Miller, Proc. Wash. Acad, Sci. p. 221 (1900).

This form, which has recently been described by Mr. Miller,

may be distinguished from the Sumatran form by tlie absence

of the red tip to the tail and the skull having the " rostral
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portion more slender and llglitly built." In otlier respects it

resembles S. vittatus from Singapore. 'J'lie colour of the

underparts i.s orange-rufous.

Dimensions (flesh):—Head and body 191 millim.
; tail-

vertcbiaj lt)5; pencil 50; hind toot 42.

Skull: greatest length 50
;
palatal length 21"6

; zygomatic
breadth 28; interorbital breadth 17*4

; length of nasals 15"6;

breadth of nasals, ant. 6, post. 3.

Hah. Tioman Island, off the east coast of the Malay
Peninsula.

Tyj>e no. 101753 United States National Museum. Col-
lected by Dr. W. L. Abbott.

Not having had an oi)portunity of examining examples of

this and the two following races, the particulars have been
taken from Mr. Miller's paper.

Sciurus vittatus anambensisy Miller.

>>cii(ri(s auambvnsis, Miller, Proc. Wash. Acad. Sci. p. 223 (1900).

Resembles S. vittatus typicus^ but is slightly smaller, of a

paler colour, and has no red tip to the tail.

Ml/// as in the typical race, except that the palate is

narrower and the audital bullai slightly larger.

Dimensions (in flesh) :—Head and body 191 millim.; tail-

vertebrge 178; pencil 70; hind foot 44.

Skull : greatest length 4J)*6
;

palatal length 21'4
; zygo-

matic breadth 29 ; interorbital breadth 1 7'4
; length of nasals

14*4
; breadth of nasals, ant. 7, jjost. 4*2.

IIah. Islands of the Anambas group.

lype no. 101686 United States National Museum.

Sciurus vittatus Ahhotti, Miller.

Hciurm Abboitii, Miller, I'loc. Wash. Acad. Sci. p. 224 (1900).

Similar to S. v. anamhensis in colour, " but the skull with

more slender rostrum and smaller, less inflated audital bulhe."

Dimensions (in flesh) :—Head and body 197 millim.; lail-

vertcbraj 178; pencil 60; hind foot 46.

Skull: greatest length 49; length of nasals 16; greatest

breadth of nasals ^(i.

ilab. Big 'J'ambelan Island and Pulo Bunoa, South China

Sea.

Tyi>e no. 101662 United States National Museum.
'i he inclusion ot this and the two preceding races in this

paper does not imply that I am convinced of their validity.

1 have not seen any specimens, and with regard to the iirst
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two am in no position to give a definite opinion ; they are

merely included to show in what relationship tlicy stand to

the group as a whole, and in order that any future worker

may bear them in mind when studying this group. On this

last race, however, I feel compelled to make a few remarks.

]\Ir. ]Miller starts his description by giving as its distinctive

characters, " Skull with more slender rostrum and smaller, less

inflated audital bullae," both characters being comparative.

In the study of comparative characters one naturally looks at

the dimensions, in order to get some idea of the amount of

the difference between the two f^rms ; and in this case we are

met with the announcement that " The skull is so nearly

alike that of S. anamhensis in size, that it is unnecessary to

give detailed cranial measurements." In other words, were

it not for a description of the audital bullae we should have a

species characterized by comparative features of size alone,

which are incapable of being demonstrated on paper by
measurements. It will, perhaps, make my meaning clearer

if I quote Mr. Miller's description in full:
—"Skull much

like that of S. anamhensis in size and general form. The
rostrum is more slender, particularly when viewed from

below, and the audital buUse are noticeably different in

form. The buUee are so flattened that when viewed from

behind (the skull held upside down) they appear to rise

scarcely above the level of tips of hamulars. Each is con-

stricted near the middle by a groove extending from just

behind the lateral process of basioccipital over the ventral

ridge of the bulla and disappearing on the outer side. This

groove, faintly indicated in the related species, is here so

orcatly developed as strongly to affect the shape of the bulla},

particularly when viewed from the side."

The dii^tinction of the groove on the bulla, although more

pronounced in Mr. Miller's specimens, is, judging from the

analogy of the skulls of other races of S. vittatus, a very

variable feature, two skulls from the same locality in Borneo

showing varying degrees of constriction. The only charac-

teristic of this species left, therefore, is that the bullae are so

flattened that " when viewed from behind (the skull held

upside down) they appear to rise scarcely above the level of

tips of hamulars.''^

1 should be the last to maintain that such small differences

where they exist should be disregarded, and, in fact, the less

obvious they are the more interesting are tiiey likely to prove

in future ages, as showing what may be the first incipient

beginnings of a definite species ; but when these differences

are so minute as to be incapable of being definitely expressed,
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the race should not be given a separate name, but noted
under the iianio of the species from whicli they arc as yet
but im|)crfL'ctly (lefined.

Mr. Miller took this view with regard to a specimen from
Pulo Kiabu when dealing with S. anainbensis, and, as far as

I am able to judge without seeing the actual specimens, it

seems a pity that he did not act likewise with regard to

S. Abhotti.

Sciurus villains dulilensis, subsj). n.

Sciurus notutus, Bodd., Iloso, Mamni. Borneo, p. 4(5 (1893).

General colour throughout as in iSciurus i-lflalus ti/picus^

with the following exceptions:—Tiie tail is always anniihited

right to the end and has no red pencil, though in some cases

it has a slight tinge of rufous near the tip, but the annulations

are always visible. The lateral light strij)e is duller and less

buflfy in tint, being cream-buff*, as compared with buff* in

the typical iorm. The colour of the underparts is [)ale orange
(orange-bufl*).

The skull shows hardly any difference except in being
slightly narrower.

Dimensions (from skin):—Head and body 213 millim.
;

tail 200 ; hind foot 44.

Skull (anotiier specimen): greatest length 51 millim.;

length of palate from heriselion 21; zygomatic breadth 30;
interorbital breadth 17; leiigth of nasals 14; breadtii of

nasals, ant. 7, post. 4.

llah. Borneo.

Type B.M. 94. 6. 2. 21, S ad. Mount Dulit, 1000 feet.

Collected and presented by Messrs. Charles and Ernest Hose.
The colour of the under|)arts of this form ai)pears to vary

between the same limits as in the typical race, but whereas in

Sumatra and the Malay Peninsula the dark form seems to

predominate, in l^orneo the converse is the case. The absence
of the bright red j)encil to the tail forms the best-marked
character by which this species may be distinguished.

AVhen the underjjarts of this sj)ecies arc deep chestnut it

somewhat resembles S. baluensis, which I describe 1 in a
recent ])aper, when dealing with the various forms of

S. Prevostii. S. baluensis is easily recognizable by its

much larger size and darker colour of the upper parts.

* Kid^'ay, ' Nomenclature of Colours.'
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Sciurus iiigrovi'tfatus, Horsf.

Sciums nigrovittatus, Horsfield, Zool. Res. Java (1824) ; Cantor,

J. A. S. B. XV. p. 2oO ; Blyth, op. cit. xvi. p. 872 ; id. op. cit. xxiv.

p. 47(3.

General colour of the upper parts, including the top of the

licad and outer sides of the limbs and feet, black, profusely

speckled with fulvous, Avhich is everywhere in excess of the

darker colour, each hair being grey at its base, shading to

black at the tip, and having two or three buff annulations.

The cheeks, face, and chin, including a ring round the eye,

are of a light rufous brown (tawny ochraceous, Ridg.). The
extent of this colour on the chin is very variable ; in some
cases it covers the whole of the underpart of the neck, but in

the majority of cases it is confined to the tip of the chin, and

may be traced back along the sides of the neck nearly as far

as the shoulder, becoming gradually more and more grizzled,

till it loses itself in the colour of the upper parts.

The whole of the underparts and inner .sides of the limbs are

of a pale bluish grey (smoke-grey, Ridg.), each hair being

dark at its base, with a hoary tip; the colour is rather lighter

on the fore-chest, and in some specimens there is a tendency

to a darker stripe along the middle line. The light lateral

line has a tendenc}' to be short and narrow and is veiy

yellowish in tint (buff-yellow, Ridg.). The dark stripe is of

similar dimensions and pure black. The ears do not differ

from the colour of the back, and there is a distinct patch of

lighter colour behind them. Tiie tail is of the same colour

as the back, but the annulations being considerably broader,

it has sometimes the appearance of being ringed ; on the

underside it has a rather more fulvous tint, but the tip does

not differ from the rest.

Skull.—From the somewhat imperfect series of skulls at

my disposal 1 am unal^lc to notice any characters by which

tlie skull of this species may b(; distinguished. It is generally

a tritle smaller and is somewhat narrower.

Dimensions (from skin) :—Head and body 203 millim.

(approx.) ; tail 193 (approx.)
;
hind foot 40.

tSkuU : greatest length 48; zygomatic breadth 31 ; inter-

orbital breadth 18"6 ; length of nasals 14 ; width of nasals,

ant. 7, post. 5.

Ilab. Java, Sumatra, and Malay Peninsula.

Co-tupe B.M. 73 a, ^. Java {Horsfield) ^ from the East

India Company's Museum.
I have examined specimens from Java, Sumatra, and the
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Malay Peninsula, and can find no cliaracters wliicli would
justify their division into <^cograpliical races.

With regard to considering this torm as a distinct species,

a few words may not be out of place. As it occurs in so

many places in conij)any witii «S'. vittatus, it must clearly be

considered either a dimorphic form or a separate species.

Although in S. villains all shades of rufous colour may be

found, in S. niyrovilUilns the colour is always constant, and
there are no intermediate forms between the two species as

one would expect were it a dimorphic form or geographic

race. The next point to be noticed is that its distribution is

not the same ; it occurs in Java, where the red-bellied form
is unknown, and this is also the case, as Mr. Miller has

shown, on an island in the South China Sea. This last

instance also tends to disprove the supposition that S. nigro-

villutus is a mountain form, as none of the Ciiina Sea islands

rise to any great height ; and in furtherance of this statement

it may be noticed that the red-bellied species occurs at a

considerable height on the mountains of Perak.

Sciurus nigroviltatus orestes^ Thos.

Sciurus notatus orestes, Thos. Ann. ^: Mag. Nat. Hist. ser. 6, vol. xv.

p. 629 (1895).

Differs from <S'. nigroviltatus typicus in its smaller size,

more rufous coloration on the back, absence of the brown
colour on the cheeks and chin, and in the tail being thinner

and more sparsely clad and ending in a black pencil. The
general colour of the back and upper parts is as in S. nigro-
vittatuSy but the annulations are much broader and more
rufous (ochraceous rufous, Kidg.) . The cheeks and sides of

the face are very pale fulvous tinged with grey ; the chin is

bluish grey like the underparts, but with slight traces of

fulvous. There is a tendency to a fulvous ring round the

eye, and the light patch behind the ears is conspicuous.

Ihe tail resembles the back, but the annulations are light

and conspicuous ; the tip is black.

SkuU.—Except in size the skull presents no marked
features by which it might be distinguished trom the typical

race. The rostrum is slightly broader in proportion and the

nasals do not taper quite so much posteriorly.

Dimensions (type, after Tliomas) :—Head and body 190
miliim.; tuil l-l-l ; liind foot 3'6'o.

Skull: greatest length 3'J'7 ; zygomatic breadth 25 ; intcr-

orbital breadth 14' 7 ; length of nasals 11 ; greatest breadth
of nasals 5*9, post. 4*2.
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11ah. ]\Iountains of Borneo.
Ti/pe B.M. 94. G. 2. 24, ?. Mount Dullt, 4000 feet.

Collected January 1S92, and presented to tlie Museum by
Messrs. Charles and Ernest Hose.

Sciurus nigrovittatus Khssii, Miller.

Sciwus Klossii, Miller, Proc. Wash. Acad. Sci. p. 225 (1900).

This is apparently an easily recognizable local race rather

intermediate between the two preceding. In size it is

practically the same as S. n. orestes, while it differs from it

in the absence of the light patch behind the ear and in the

dull ochraccous of the cheeks, chin, muzzle^ and sides of the

neck, approaching very closely in these last two characters

the typical race.

The skull apparently differs in no way from that of

S. n. orestes.

Dimensions:—Head and body 171 millini. ; tail-vertebrae

152; hind foot 41.

Bkull : greatest length 42; pajatal length 17*4; zygo-

matic breadth 26*6 ; interorbital breadth 16; length of nasals

12 ; breadth of nasals, ant. G, post. 3.

Ilab. Saddle Island, Tambelan Group.
Type J, no. 101678 United States National Museum.

Collected August 15th, 1899.

Note.

Since the above paper has been in the press Mr. Miller *

has published a list of the " Mammals of the Natuna Islands,"

in which he describes five new forms of this group. They
are as follows :

—

(1) Sciurus lutescens.—Sirhassen Island. "Allied to the

S. twiatus from Borneo {S. vitt. duh'tensis, J. L. B.),

but considerably smaller. Colours very pale, under-

parts buff or cream-buff."

(2) Sciurus seraice.— Pulo Serai, S. Natunas. " Most
nearly allied to S. lutescens, but the upper parts

slightly less pale and the underparts and pale side-

stripe buff-yellow, the former witiiout admixture of

grey."

(3) Sciurus rutiliventns.—Pulo Midei, S. Natunas. " Size

slightly greater than S. lutescens and S. seraice, but

not equal to that of the Bornean or Bunguran
representatives of S. notatus \_S. vittatus, J. L. B.].

* Proc. Wash. Acad. Sci. vol. iii. pp. 124-129, March 1901.
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Colour above as in S. seraioi. Underparts bright

clear oran<;i'-rul"ous."

(4) Sciurus ruf>i(fiventrls.—Size and <^eiioral appearance

above and below as in S. notatus tVoni Borneo, but

red ot' underparts brighter and cheeks and chin

distinctly less fulvous than surrounding parts.

Skull with broader, deeper brain-case than in

Borncan animal.

(5) Scuiriis hmtcusi's.— Piilo Laut, North Natunas. "Size
slightly less than that of <S'. rubidiveufris and colour

consj)icuously pallid. Upper parts as in <S. lulescens
;

lower parts nearly as in S. serai'ce, but rather less

dull ;
jiale side-stripe much less yellow than belly.

Skull as in S. rubidiventris."

LVI.— On Two new Species of Squirrels from the East
Indies. By J. L. BoNHOTE, B.A.

"While working at the squirrels in the National Collection I

have come across two specimens each of which seems to

belong to a hitherto undcscribed species. The first was
collected at Klong Morn, Siam, by Mr. S. S. Flower, and I

propose for it the name

Sciurus Floweri, sp. n.

General colour above greyish brown, rather more rufous

along the middle of the back, the colour being most intense

on the head and snout. Each hair is dark grey at its base,

having a tip of rufous or pale ashy according to its position on
the body, and also one or two annulations of a similar colour.

These annulations are darkest along the middle line, lighter

at the sides, and on the feet and limbs the colour is very \)a\o.

The ears and the parts immediately surrounding the mouth are

deep rutbus. The underparts and inner sides of the limbs are

pure white, interspersed here and there with a few black and
chestnut hairs, but not in sufficient numbers to in any way
influence the general appearance, which is jjure white. The
white exterids slightly on the cheeks and there is a tendency

to a white ring round the eye. The tail is about equal in

length to the body and moderately bushy ; the hairs are jet-

black, annulated with fulvous, and ending in a tulvous tip.

The skull in its general shape is rather short and stout

;

the rostrum tapering and short. The auditory bulhu arc

moderately long and laterally tlattened. It most nearly



456 On Tiro new Species of Squirrels.

resembles the skull of /Sc. Fi'n?ayso?ie, but is much smaller;

the rostrum is narrower and the braiii-ease rather rounder and

broader.

Dimensions (in flesli) :—Head and body 190 raillim.

;

tail 170 ; hind foot 42 ; ear 18.

Skull : tip of nasals to occipital ridge 44 ; henselion to

hinder margin of palate 19 ; zygomatic breadtii 28 ; breadth

of skull immediately behind roots of zygoma 2-3 ; breadth at

postorbital constriction 17; length of nasals 13; greatest

breadth of nasals, ant. 7, post. 4 ; length of tooth-series 10.

Hah. Klong Morn, near Bankok, Siam.

Type B.M. 99. 2. 7. 1, ? ad. 13th August, 1898. Col-

lected by Jilr. S. S. Flower.

The affinities of this species are not very clear. It does

not resemble any of the hitherto described forms. The skull

seems to approach that of S. Finlaysoni more closely perhaps

than that of other species, while from the general external

appearance it appears to be more closely related to S. ery-

throius. Further material is, however, necessary before

pronouncing a definite opinion.

The other species comes from Java, and for it I propose

the name

Sciurus Andreiosii, sp. n.

General colour of the upper parts, including the top of the

head and outer sides of the limbs, black, profusely grizzled

with fulvous (buff-yellow, Ridg.*). Each hair is very dark

grey at the base, shading to black at the tip, having several

fulvous annulations, which greatly predominate over the

darker colour. The cheeks and face are of a very pale grizzled

fulvous, each hair having a dark base and a fulvous tip; on
the chin and underside of the neck the fulvous tip becomes
gradually lighter, until its colour is pale greyish white. This

colour extends over the underparts, inner sides of the limbs,

and surface of the feet. There is a fair-sized patch of pale

orange (orange-buff, Ridg.) at the base of each limb. At
the base of the hind limbs these patches join in the middle

line and spread backwards to the root of the tail. There is a

very short but distinct stripe of pale buff (buff-yellow, Ridg.)

running along either side between the limbs, and this is

succeeded below by a still shorter stripe the colour of the

back. The ears are precisely similar in colour to the back.

The tail is short, bushy, and distichous ; in colour it resembles

* Ridgway, * Nomenclature of Colours.'
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the hack, except that tlie aimuhitions are broader; the umler-
side is suflTiiscd with yellowish, the tip is black.

The skull is very long and narrow, and although undoubtedly
that ot' a true ASciurus, in its restricted Sfiist- *, it shows con-

siderable resemblance to the skull of a Funambuhts.
In size it is nearly equal to that of Funnmhulus Berdniorei.

The nasals are intermediate, and while being flattened as in

Sciurus, in length and proportions they resemble those of a

Funambuhts. The interorbital region and anterior end of (he

brain-case is bold, swollen, and rather broad in |)ro|)ortion to

the general build of the skull. The |)Ostorbital processes are

of moderate length and jut outwards more than in F. Btrd-
tnorei. The zygomata are moderately straight and do not

jut out, especially anteriorly, so much as is usually the case

in Sci'urus. The brain-ease, which reaches its maxiniuni
height at the level of the postorbital processes, falls away
rapidly behind. The teeth are of the ordinary iSciurine form
and the auditory bullai rather small.

Dimensions (from flesh) :— Head and body 178 millim.
;

tail 172 ; hind foot 40.

Skull : greatest length 50 ; basal length 38
;

palatal length

20*5; zygomatic breadth 27; interorbital breadth 15"5;

length of nasals 15 ; breadth of nasals, ant. 6'7, post. 4.

Hub. 'ijigombong, Java.

Type B'.M. 91». 8. 6. 49. Tjigomb )ng, Java, 28th June,

1897. Collected by Mr. C. W. Andrews.
The skull of this species is so distinct as to prevent any

confusion with the existing species. Its nearest ally is most

probably S. notdtns, but its grey feet, the colour of the under-

parts, and the patches of colour at the base of tiie limbs render

its identification a matter of no difficulty.

LVII.

—

Description of a new TTexactinellid Sponjefrom South

Africa. By K. KiKKPATUiCK, Assistant in the British

Museum (Natural History).

[Plate VIII.]

The two specimens described below, which represent a new
species of the Kossellid genus lihabdocalyptus, were sent to

the Museum by Dr. J. D. F. Gilchrist, of the Department of

Agriculture, Cape Town, who obtained them by dredging

* Tho.o. r. Z. S. 1897, p. 933.

Ann. cO Mag. -V. Ilist. Scr. 7. Vol. vii. 32



458 Mr. R. Kirkpatrlclc on a new

from deptlis of 140 and 154 fathoms, about 70 miles north of

Lion's Head, Soutli Africa.

Family Rossellidae.

Subfamily AcAyTHASciy^, F. E. Schulze, [I] p. 348.

Genus Rhabdocalyptus, F. E. Schulze, [2] p. 15.5.

Rhahdocalyptus lophodigifafus, sp. n. (PI. VIII.)

Sponge in form of a thick-walled subglobiilar cup, from the

base of which proceed solid dio;itate processes provided with

tufts of basalia, forming? in the fully grown condition a dense

root-tuft ; tufts of basalia also originating from the general

basal surface of the sponge. Outer surface provided with

small conical papilla?, from which bundles of pentact pleuralia

project radially, the paratangential rays of the spicules forming

a veil about 15 centim. from the surface. Orifice subcircular,

with thin naked edge. Cavity of cup shallow, with smooth

walls, and with very large openings at the lower part leading

into wide cavernous efferent canals.

Skeleton.—Fureyichymalia long diacts, wholly smooth or

roughened towards the ends, the more slender in bundles and

the thicker isolated, those in the digitate basal processes

being stouter and more spinous than those in the body-wall.

Autoderinalia finely spined diacts, 600-1000 /aX 10-15 fi,

often with two or four central knobs.

Hypodermalia oxypentacts with the paratangential rays

paratropal, the two external often forming an angle of 180°,

more or less curved, smooth, or finely shagreened, or sha-

greened and provided with irregularly distributed thorns,

sharp in young, but blunt and occasionally branched in older

spicules.

Basalia long oxypentacts with short orthotropal or para-

tropal paratangentials, slightly curved, shagreened, and occa-

sionally with small spines ; the outer end of the proximal

ray often shagreened. Diact basalia apparently absent.

Autogastralia spinous diacrs similar to the autodermalia.

Microsderes.— 1. Discoctasters : a, large kind, 130-160 /*

in diameter, knobbed centrum 12-14 /u,, principal rays 18 /*,

terminal rays 48-60 /x.

Principal rays appearing to split up by fission at different

levels into 6—8 terminal rays, the latter being slightly curved

and divergent, and provided with fine spines pointing back-

wards and a 4- to 8-toothed disk.

6, small kind, 60 /a in diameter, with secondary rays more
divergent than in the large discoctasters.
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2. Oxyhexasters, 90-100 /i in dianieter, witli usually bi-

furcate, but occaaionally siiii^lo, roiiLjIiened rays.

Of the two specimens, the smaller, wliicli is almost globular,

has only a slightly developed r()ot-tuft ; the larger has several

long digitate processes about 9 centim. long by 1 centiin.

thick, provided with tufts of long j)entact basalia, forming a

dense root-tuft. The total length of the large specimen is

23 centim., tiie breadth at the base 18 centim., length of

body 13 centim., of root-tuft 10 centim. ; diameter of orifice

7x6 centim.; depth of gastral cavity about 6 centim. It

should be remarked that the specimens have probably been
considerably distorted by compression, as the outer veil is

only intact over a small area of the smaller specimen.

i'lie dimensions of the smaller specimen are :—Length
13 centim., with three digitate processes 2*5 centim. in lengtli

;

breadth 13 centim. ; orifice 4 centim. ; depth of gastral cavity

about 4 centim.

Diact basalia are apparently absent, though very numerous
long spicules occur which are broken at the end. All the

young complete spicules are pentiictine, and I have been
unable to find among them any diacts. In addition to the

shape of the sponge and the fissile character of the principal

rays of the discoctasters, the occurrence of spined diacts in the

gastral membrane characterizes the new species; in all of

the eight previously described species, [3] p. 10>, of this

genus the aulogastralia are hexactine or hexactine and pent-
actine. In a species of a closely allied genus, Stauroca/j/ptus

pleorhnphideSf Ijinia, [4] p. 58, both the dermal and gastral

membranes are supported by spinous diactines.

Locality. Large specimen, 73 miles north and 28 miles e.ist

of Lion's Head, 140 fatli., Cape Colony : small specimen,

63 miles north and 34 miles east of Lion's Head, 154 tath.

Both specimens obtained by shrimp-trawl.

[1] ScnuLZK, F. E. " Revitiion des Systems der Asconematiden und
Ko-ssellideu," Sit2ungsb. Akud. ^^'l8S. Berlin, 1897.

[2] . ' Cliallenjer ' lie.vactinellida, 1887, p. loo.

[3] . ' Aiueiikiiuiscbe He.xactinelliden uach dem Materiale der

Albatross-Expeditiou,' 1899.

[4] Ijima, I. " Kevision of Ilexactinellids with Discoctasters, with
JJescriptions of Five new Species,"' Annotatioues zoologicw

JaponeDsea, 1897, vol. i.

EXPLANATION OF PLATE VIII.

Fig. 1. Rhah(foc(ih/pfiis liphodigitatns, sp. n., large specimen, reduced to

fine third natural size. The fipiire has been .sJiLjlitly idealized,

in order to show the gastral oritice, the basal digit it^ procejses,

o2*
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and veil of peiitftcts, the two former features not being so plainly

visible from one and the snmo aspect.

F\'g. 2. I'entactine spicule (pleural prostiilia), X 68.

tig. 3. Autoga*tral diact, X 2l'o.

Fiff. 4. Larpre discoctaster, x 300.

Fi(f. /). Small discoctaster, x 300.

Fu/. 6. Oxyhexaster, X 300.

LVIII.— On a new Genus and Species of Vf.spertilionine Bat

from East Africa. By Oldfield ThoMAS.

Hardly had my description of Scotoecus Hindei* been pub-

lished than the Museum received from Dr. Hinde a second

new bat, so distinct from all previously known as to require

the formation of a new genus for its reception.

It is the analogue of the South-American Histiotas in

Africa, and may be called by a name having a similar

meaning to that word

—

L^PHOTIS t, gen. nov.

Most nearly allied to Vespertilio, but the ear and tragus

enlarged as in llistiotus.

Skull, as compared with that of the allied form, long and
narrow, tlattened above, very smooth and little ridged, the

crests scarcely perceptible. Palate narrow, its posterior part

unusually produced backward. Bullae rather large.

Dental formula as in VespertiUo.

Upper incisors close to canines, instead of being well sepa-

rated from them, the tip of the lower canine biting on to the

top of, or outside, the outer incisor, instead of between it and
the upper canine. In correlation with this the lower canine

is unusually short and feeble, its length from cingulum to tip

not exceeding the outer horizontal length of m.\ Detailed

proportions of teeth as described below.

Type and only species

Lcephotts Wtntontj sp. u.

Size rather less than in Histiotus velatus
;
general appear-

ance very much as in that species, although the ears are not

80 large. Fur close and fine, the hairs of the back about

6-7 millim. in length. General colour above coppery brown,

the basal halves of the hairs sooty, the terminal halves clear

* Ann. A Mag. Nat. Hist. (7) rii. p. 263 (1901).

t Xaif^of, a sail.
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coppery or ciniintnon (Dr. lliiiile speaks of the colour a3

" bronze "). Uiid'-r surface paler brown, the tips of the hairs

becouiiii^ ahnost white in the pubic region.

Fur above not extending on to arms or wing-membranes,
though there are a few fine hairs on the tliumbs ; l)ut the

legs are clutlied as far as the knee, the backs of the feet are

finely hairy, arid the basal half of the interfemoral is thinly

covered with fine and inconspicuous hairs. Below the wing-

membranes are finely clothed nearly as far outwards as a lin?

from the elbow to the knee, but the interfemoral membrane is

more nearly naked than above. No trace of an interfemoral

fringe.

Ears large, much larger than in Vespertilio, hwi not so large

as in Plecotus, Otonj/cteris, or Ilisliotus ; not connected across

the forehead with each other. Inner margin with a distinct

basal fold, ending below in a narrow lobe; its basal third is

strongly convex forward, so that the basal line is at right

angles to the upper two thirds, which are very slightly con-

vex and pass gradually into the rounded tip ; outer margin

nearly straight above, slightly convex below; antitragus low,

half-oval, marked by a distinct notch behind. Tragus un-

fortunately damaged in the type on both sides, but enough is

left to show that it is long, broad at base, with a slightly

concave inner margin and a broadly rounded tip.

Wings of normal Vespertilionine proportions, the meta-

carpals of the thinl, fourth, and fifth digits approximately

equal in length. Insertion of wing-membrane at base of the

digits, 80 far as can be made out in the dry skin. Culcar

reaching about halfway towards the tip of the tail
;
post-

calcaneal lobule present, but very narrow. Tip of fourth

finger T-shaped, or even slightly sjjatulate. Membranes and

ears uniformly brownish grey, except that the wing-membrane

from the tip of the fifth finger to the ankle is edged with

whitish.

Skull very thin and papery, long and narrow, low, smooth,

and scarcely ridged at all. Nasal notch comparatively

shallow. Intertemporal region not strongly constricted, the

intertemporal but little less than the interorbital breadth.

Palatal notch penetrating to the level of the middle of the

canines. Palate narrow, the greatest breadth across the outer

corners of rn.^ going nearly three times in the total length of

the skull ; its posterior part produced behind the molars a

distance equal to the combined lengllis of />.* and ;/j.^

Uj)per incisors slightly convergent, of abotit the same

relative proportions as in the iSerotine, the inner one long,

with a secondary postero-external cusp near its tip and a small
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posJeio-intenial cingnlar cusp at its base ; outer incisor quite

small, its main cusp about halt' the heit^ht of the inner incisor,

also wilh a small internal basal cusp. Large premolar

pressed close up against the back of the canine; last upper

molar triangular, with a well-developed posterior lobe, in

correspondence with which the talon of the last lower molar

is large and tricuspid. Lower incisors trifid, overlapping;

anterior lower premolar about one half the height and one

fourth the area in cross-section of the posterior one.

Dimensions of the type (measured in skin) :

—

Forearm 37 millira.

Head and bod}- (approximate) 50; ear (dry and no doubt

contracted) 21; tragus, length on inner edge 6'3, breadth

lasally 3*5
; metacarpus of third finger 35 ; first phalanx 13

;

tibia 13'5
; hind foot, s, u, 7, c. u. 7*7

; calcar (c.) 15.

Skull: greatest length 15*7; basipalatal length in middle

line 12'8; interorbital breadth 5; intertemporal breadth 3*6;

breadth of brain-case 7*8
;
palate length &&. Front of lower

canine to back of r/1.3 5'6.

Hah. Kitui, British East Africa. Altitude about 3500 feet.

Tijpe. Male. Original number 64. Collected 7th January,

1901, by Dr. S. L. Hinde.

1 have ventured to name this interesting bat in honour of

my friend Mr. W. E. de Winton, to whose labours on the

small mammals of Africa all naturalists, and I especially, have
been so constantly indebted for assistance.

In working out Lcrphotis I have had occasion to investigate

the question as to the generic separation of the Serotine group

from the other species of Vesjjertilio, as advocated in

Piof. M^hely's admirable work on the bats of Hungary. No
doubt tlie species examined by him, V. murinus and Niissoni

on the one hand and V. serotinus on the other, are fairly far

apart ; but in my opinion the exotic species seem to render the

separation of ''^/)/e.sYc?is " from the rest quite impossible, such

species as V. vagalurus^ Innesi, capensis^ and miiiutus by no

means falling naturally into one or other of the two groups.

The characters drawn by Prof. M^hely from the cranial crests,

the shape of the tragus, and the insertion of the wing-mem-
branes do not by any means run parallel throughout the series,

and 1 am convinced that it is better for the present not to

recognize Eptesicus as distinct from Vespertilio.
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LIX.

—

New Genera and Species of Eastern and Australian
Mut/ts. By Colonel C. JSwi.vuuc, M.A., F.L.S., &c.

Family Boarmiidae.

Subfiim. AiiUAXiNjs.

Abraxas lati/asciata, no v.

$ . Wings above and below black, witli a very broad
white medial band, not quite touclung the costa on either

win^, constricted in the middle in the tore wings, broader and
nearly of even breadth throughout in the hind wings ; head
and body black, with yellow markings, as in the allied forms
of A. inunda, Walker.

Expanse of wings 2^, inches.

Fergusson Island.

Nearest to A. (Craspedosis) sibilla^ Warren, Nov. Zool. vi.

p. H45, from Halmahera, and to some of the forms of munda,
Walker; these do not belong to the genus Craspedosis, but
come into the Potera group of the genus Abraxas ; there is

no fovea in the male, as in Craspedosis proper.

Family LimacodidaB.

Susica sinensis.

Tadtma sinensis, Walker, vii. p. 1759 (185(5).

The type came from Shanghai and is a male. I have both
sexes from Sarawak, and as the female has been hitherto

unknown, I describe it.

? . Of a uniform glossy ochreous fawn-colour : fore win^-s

sparsely iirorated with black atoms; a brown spot at the end
of cell ; indications of interior and exterior bands, the latter

containing a brown faint patch in the middle of the disc:

hind wings slightly paler and without markings ; cilia of

both wings dark brown, with pale basal line: underside
coloured like the upperside ; wings without gloss ; both
wings covered with black irrorations

; cilia concolorous with
the wings.

Expanse of wings if^^ inch.

Thosea bha(/a, nov.

(J . Top of head and band behind collar yellow, as is also

the abdominal tuft, the rest of the body dark red- brown :

fore wings pale red-brown, the basal third dark brown like
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tlie body, the outer edge nearly straight and pale ; a small

patch of dark brown on outer margin below apex : hind wings

paler than the fore wings and without markings ; cilia of both

-wings concolorous with the wings, with a whitish basal line :

underside pale uniform reddish groy, without markings.

Expanse of wings jo inch.

Sarawak, Borneo.

Conlheyla chara, nov.

S. Antenna?, palpi, head, and abdomen ochreous red;

thorax and fore wings dull dark red ; a large yellowish-white

apical space with a rounded inner margin, with some slight

reddish suffusion inside it in some examples, in others it is

quite clear; in some examples the dull red surface of the fore

wings is without any n)arkings, but generally there is a brown
discal spot and some brown blotches and indications of a

blown, outwardly curved, discal fascia : the hind wings vary

from ochreous grey to pale brown, without markings; cilia of

both wings ochreous white : underside, body and legs ochreous

red ; wings nearly white, unmarked.
Expanse of wings ^(^ inch.

Sarawak, Borneo.

In the B. M. there are several examples of this species

unnamed—two from Singapore, one from Kuching, one from

S.E. Borneo, and two from Sandakan ; one of these ex-

amples has a blackish-brown patch on costa of fore wings on

the inner side of the whitish apical spot, this jiatch occupying

the upper half of the wing, and from it two brown lines run

down to the hinder margin of the wing, one before the middle

and the other at the angle.

Miresa sola, nov.

(J. Chocolate-brown : fore wing with a space at the base

of a golden tinge, limited by a dull pale line from the middle

of the costa to the hinder angle, where it joins a brown sub-

marginal band which throws shoots out to the margin, the

band and shoots also being tinged with golden; cell-spot

brown : hind wings dark brown ; frons and head orange

:

underside of a uniform dark chocolate- brown, without

markings.

Expanse of wings ^-^ inch.

Sarawak^ Borneo.

T.here are two examples from Borneo in the B. M. mixed
up with M. scotopipla^ Hmpsn., from Sikkim (Limacodidse,

drawer no. 6), and another under the genus Belippa in
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drawer uo. !<:<; it is, liowever, differently shaped, and has an

oranpe instead ot" brown liead, and tlie niaikings are of

an entiiely different cliaracter.

Narosa concinna, nov.

cJ . Greyish orange; ])alpi black at the sides ; frons and a

8trij)e behind the collar white ; thorax red, with white stripes :

fore win^ with the costal and cell portions mostly yellowish

white, the lower portion of the winf^ with many sinuous and
outwardly curved short red bands, with yellowish-white

bands between them ; outer third of the wing with the veins

red and prominent, intersected by a pale band which curves

inwards and makes two red bands on the upper disc : hind

wings yellowish white without markings: underside ochreous

grey, with the veins pale and distinct, the hind wings slightly

the paler.

Expanse of wings 1 inch.

{Sarawak, Borneo.

Allied to A^ conspersn, Walker.

Family Lymantriidae.

Euproctis Jfuvociliata, nov.

?. Head and collar dull ochreous; thorax brown, with

some ochreous hairs in front and at the sides : fore wings
purplish brown, with an ochreous tinge, the ground-colour
being ochreous, thickly irrorated with minute purple-brown
atoms : hind wings pur|)lish brown without the ochreous
tinge, consequently rather darker and duller in colour ; both

wings without any niaikings ; cilia long and bright ochreous ;

abdomen brown, abdominal tuft ochreous white, silky : under-

side with the i)ectus and legs ochreous; body and wings of a

uniform purple-brown, except for some ochreous hairs at the

base ; costal line of fore wings and cilia of both wings
ochreous.

Expanse of wings 2 inches.

Perak.

Allied to E. conspersa, Felder, but browner and with the

irrorations very minute, and not coarse and black as in that

species, the fringes distinctly yellow, whicii is not the case in

K. conspersa.

Family Arctiidae.

Subfamily Abctiinm.

lihodogastria fumida^ nov.

<J . Palpi crimson ; anteuiiie brcwn, crimson at the base;
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frons, liead, and thoiax white, tinged with criiuson ; abloiien

crimson, without markings ; a bhick spot on the head and
one on each tegula : wings pale smoky brown ; fore wings
with a wliite hyaline streak nearly filling outer upper half of

cell, a white hyaline band beyond, divided into three by the

veins, the lowest spot the largest : hind wings with some
whitish scales on basal half of costa, and also some in the

cell: underside with the colour of the wings paler; fore

w ings with markings as above ; hind wings with the entire

cell whitish ;
body and legs crimson ; abdomen with some

black spots on the sides.

Expanse of wings 2 inches.

Gilolo {Doherty).

Subfam i ly Ntotememinjb.

Nyctemera onetha, nov.

(J ? . Frons ochreous ; thorax black, with white stripes
;

abdomen black, with white segmental bands and ochreous

tuft ; head black : fore wings black, a white club-shaped

stripe from the base, commencing very narrowly, then broad-

ening out and extending to the middle of the wing, with a

dent in its otherwise rounded end, its upperside running

along the costal vein, its lower a little above the hinder

margin of the wing, a small white spot just above the end of

the stripe ; a broad distorted white discal band, not touching

either costa or hinder angle, slightly irregularly sinuous on

its outer side, indented in three places on the inner side,

deeply so in the middle ; a short white line on the hinder

margin at the base : hind wings white, with the usual broad

black marginal border, its inner margin somewhat sinuous

and excavated in the middle : underside, legs black above,

ochreous beneath; thorax black, with ochreous bands; abdo-

men black beneath, with ochreous bands, bright ochreous at

the sides, with black spots.

Expanse of wings 1^ inch.

New Britain.

Differs from N. crescens, Walk. = iV. luctuosum, Voll., in

the basal stripe not having irregular margins and in the

absence of the basal white streak on the basal half of the

hinder margin.

Subfamily Litsosiinji.

Genus Monosyntaxis, nom. nov.

Monotaxie, Hmpsn. Cat. Lep. Phal. B. M. ii. p. 181 (1900) (praeocc).
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Mvnosi/ntaxis trimaculata.

Monotaxit trimaculata, Ilinpsu. /. e. p. 182.

Perak.

llainj).son'.s type came from Borneo ; his generic name must
po, because it lias been used by Ilulst for u North- American
Geometer in the * Canadian Entomologist,' vol. xxx. p. 120
(1898).

Pseudobluhes ? dona, nov.

(J . Head and thorax ochreous ; abdomen ochreous grey :

fore wing ])urplish brown, a yellow space at the base, a yellow
angular space at midtile of costa, and apical margin yellow :

hind wings with the basal half whitish, the outer halt" purplish

brown : underside as above, but [)aler; body and legs yellow.

Ex|)anse of wings ^V i'lch.

Coomoo, Queensland.

Somewhat resembling P. oophora, Zeller.

Pseudoblabes? nigrisquamata, nov.

cJ . Head and thorax ochreous : wings above ochreous

grey, uniform in colour and without markings, the outer ends

of the veins prominent through want of scaling : underside

paler, a black smear beneath the basal half of costa of fore

wings; a very broad grey marginal band on both wings, with
well-defined and even inner edge occupying nearly half the

wings; legs and body dull yellow.

Expanse of wings j'^, inch.

Coomoo, Queensland.

Lyclene ohUquiUnea, nov.

(J $ . Head, body, and fore wings rather bright yellow
;

palpi outwardly edged with black ; fore legs with black

bands : fore wings with blackish-brown bands, two irregular

outwardly curved interior lines and a basal spot, middle line

outwardly oblique, nearly straight from costa to near liinder

margin, where it curves inwards, then outwards on to the

margin, discal line also outwardly oblicjue, corresponding to

the very oblique outer margin, and entirely composed of very
acute angles, with the spear-points outwards, the centre one
longer than the rest and coming close to the submarginal row
of spots, which seem to be broken continuations of the points ;

liind wings nearly white, without markings.

Expanse of wings 1 inch.

Jaintia Hills, Assam.
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Intermediate between L. undulosa, Walker, from Iiulia, and

L. cunenjera, Walker, from Borneo ; the outnardly oblique

median line is characteristic and as oblique as in L. iiicon-

spicua, MoovQ ; but tlie other markings of that species are

quite different.

Lyclene eldola, nov.

(J . Pale yellow, with a slight ochreous tinge
;

palpi black
;

head and thorax more ochreous than the wings : fore wings

with five transverse brown bands, all more or less sinuous,

first basal, second and third bent toward each other in the

centre and almost connected, their ends curved inwards on the

hinder margin, fourth recurved outwards above the middle
; a

prominent brown spot in the upper disc between the third

and fourth bands; fifth band submarginal, acutely angled

twice into spear-shaped marks with their points close to the

outer margin ; in one exasnple theie is some brown suffusion

between the third and fourth bands : hind wings nearly-

white, without markings.

Expanse of wings j^g inch.

Coomoo, Queensland.

Allied to L. senai-a, Moore, from Java, also to L.JlaviJa,

Butler, from the Solomons.

Miltochrista sullia, nov.

^ . Head, thorax, and fore wings bright ochreous yellow,

thorax with crimson markings : fore wings with crimson on

base of costa and double crimson cross-lines disposed so as to

border and enclose two pale purple transverse bands, the first

from hinder margin one third from base straight to middle of

costa, the other from hinder margin one third from the angle

to near costa before apex, where it is broken, and the division

also banded with crimson, as is also the outer half of costa

and the outer margin ; between the latter and the outer purple

band are some crimson streaks, and there is a crimson angle

on middle of hinder margin; these markings are so disposed

as to leave a clear diamond-shaped space a little beyond the

middle of the wing, in the centre of which is a crimson spot

;

abdomen and hind wings pale yellow : underside, fore wings

uniform pale crimson, with a dark cell-spot ; hind wings and

legs yellow, fore and mid legs with ciimsoa bands.

Expanse of wings
-^-^J

inch.

Sarawak, Borneo.

Somewhat resembling M. chypsilon, Semper, from the

Philippines, but quite distinct.

f
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Family Cossidae.

A rbela disclplagaj no v.

J % . Antennw yellowish ; lifaii, thorax, and fore wings
greyish white; thorax with some dark red spots: tore wings
irrorated with red and reddish-grey atoms, forming many
indistinct transverse bands, an elongated dark red spot at tiie

base, and another in the upper disc, its inner edge lobed :

hind wings and abdomen j)ure white. The female only

differs from the male in its larger size and in the absence of

the basal spot.

Expanse of wings, ^ j^'jj, ? Ij^^j inch.

Sarawak, Borneo. ^ type in 13, M.
Singapore. ? type in B.M.
I have a male in poor condition from Singapore identical

with the male from Sarawak.

Family HepialidaB.

r/iassus sericeus, uov.

J . Head and body brown : fore wings pale chocolate-grey,

costa marked throughout with chocolate-brown spots in pairs;

a white dot at the end of the cell ; a broad brown patch

which fills the cell is excavated above, leaving a pale space

below the costa, and is diffusely extended hindwards below

vein 2 ; two brown macular bands before the outer margin,

meeting together on the hinder margin before the angle : hind

wings giey, without markings: underside grey, without

markings, except for a few brown spots in the middle of the

costa of the fore witigs.

Exj)an3e of wings 2^„ inches.

Malang, Java.

Closely allied to P. sinensis, Moore, from Ciiina, but can be

distinguished by the absence of the short white streak on the

inner side of the white cell-spot and by the absence of the

white spot near base of cell.

Family Acontiidae.

Genus COPHANTA, Walker.

Coyjhanta, Walker, xxx. 9G4 (18G4).

TuxoiMeps, Ilmpsn. 111. Het. B. M. ii. p. 124 (1893).

Cophanta funestalis.

Cophanta funettalxB, Walker, /. c.

Sarawak.
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Cophanta optiva.

Tarache optiva, Swinh. Trans. Eat. Soc. 1890, p. 224.

Toxophleps optiva, Hinpsn. /. c. pi. clxvii. fig. 20 ; Motha Ind. ii. p. 307.

Rangoon, Ceylon, Calcutta, Deesa.

The two species are similaily coloured, but there are no
rnarkings apparent in the freshest of specimens of funestalis,

but tliej are undoubtedly congeneric. Toxophleps might
stand as a subgeneric name for trilttalis, Walker, which Sir

George Hampson has put into his second section— vein 10 of

fore wings present, and 7, 8, and 9 not distorted.

Xanthoptera nicea, nov.

J ? . Pinkish grey, irrorated in parts with brown atoms
;

palpi dark brown at the sides : fore wings with the orbicular

small, reniform very large and ear-shaped, both ringed with

brown ; costa with many brown patches, like the commence-
ment of bands, which in some specimens are more or less

indicated across the wings; a discal duplex pale sinuous line,

rather close to the margin, the apical space pale, and a pale

band running down the outer side of the duplex line; in some
examples this band is dark, in one example the lower outer

space and the whole lower area of the wing is dark pink-

brown : hind wings pink-brown, without markings ; cilia of

both wings ochreous, on the fore wings with brown patches :

underside ochreous grey, shining; hind wings with a brown
cell-spot and thin brown discal band. Tlie female differs

from the male in the only two specimens I possess in being

darker and in having; a large blackish-brown patch which

occupies two thirds of the costal portion and is limited out-

wardly by the duplex discal line.

Expanse of wings 1^^ inch.

Port Blair, Andaman Islands, and one example from the

Great Nikobars.

Very variable in shades of colour, hardly two specimens

being alike.

Xanthoptera rectivitta.

Orthosia rectivitta, Moore, P. Z. S. 1881, p. 353.

Polydesma rectivitta, Hmpsn. Moths lud. ii. p. 469 (1894).

The type came from Darjiling and is a female. I have

now both sexes ; the male proves it to be an Acontid of the

genus Xanthoptera; it does not differ from the female in

colour or markings, but the outer margin of the fore wings is

prominently crenulate.

Expanse of wings 1^^ inch.

Jaintia Hills.
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Metachrostis coenia, no v.

? . Palpi ochreous, brown above ; liead, body, and wings

greyish white, irrorated with grey ; a broad antemedial trans-

verse band, elbowed outwardly in the middle, the inner part

of the wing suffused in parts with grey, as is also the lower

part of the band ; a thin wiiite discal band, sinuous and out-

wardly curved, a white subniarginal band even with the

margin; a large blackish patch, which on the costa extends

from the inner band to the apex, is angled downwards to the

elbow of the inner band, and is continued as a narrow and

paler-coloured band to the hinder margin running alongside

the white band ; two spear-shaped black subraarginal streaks

below the middle: hind wings greyish white, with some grey

irroratious on the outer and abdominal margins, a brown spot

at end of cell : underside greyish white ;
fore wings with the

inner and outer areas grey ; hind wings witli a brown cell-

spot, a grey sinuous discal line, and marginal grey irrorations.

Expanse of wings 1 inch.

Jaintia Hills.

There is a female of this species from the Khasia Hills and

another from Sikkim unnamed in the B. M. (Trifidoe, drawer

no. 2 :J6).

Rivula everta, nov.

(J . Head, body, and fore wings dark ochreous ; two white

spots, each with a black dot in it, at end of cell ; antemedial

and discal rows of small white spots, the last curving out-

wards towards apex ;
several white spots on costal margin and

a row of them on the outer margin : hind wings paler, whitish

towards base : underside, body, and legs uniform ochreous,

without markings.

Expanse of wings ^^j inch.

Coonioo, Queensland.

The body is more robust than is usual in this genus.

Eublemma m'gridiscata, nov.

(J. Grey, very thinly irrorated with reddish-grey atoms :

fore wings witii the costa dark grey; a broad brownish-grey

middle band, limited on its inner side by a blackish edge or

thin band running from hinder margin before the middle to

the median vein, and on its outer side by a thin blackish band

edged outwardly with white from the hinder margin beyond

the middle to the costa one third from apex; orbicular repre-

sented by a minute black dot, and the reniform, which is well

within the band, by a black cruciform spot : hind wings
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without niavkinga, except for a grey lunular mark at the end
of cell : utulerside grey, uniform in colour, with dark grey
cell-spots on all the wings.

Expanse of wings ^ inch.

Coomoo, Queensland.

Euhlemma demha, nov.

^ . Palpi, head, thorax, and fore winga white, the latter

tinged with grey in parts and with four indistinct ochreous-

grey transverse bands, the first basal ; all the bands most
apparent on the costa, except the discal band, which is com-
plete and is angled outwardly in its centre; a prominent dark
blackish-brown patch on the outer margin at the apex : hind

wings white, with indications (very faint) of two grey trans-

verse bands; cilia of both wings pure white: underside

white; fore wings suffused in parts with grey j hind wings
with the grey bands more distinct.

Expanse of wings /^ inch.

Sarawak, Borneo.

Euhlemma radda^ nov.

^ ? . Dull red, with a slight pinkish tinge, very uniform

in colour, irrorated with brownisli-red atoms : fore wings with

a brown spot in the cell, a lunule at the end, bands thin and
indistinct, slightly darker than the ground colour, indications

of one near the base, another from centre of hinder margin
straight to beyond end of cell, then acutely angled inwards to

the costa a little beyond the middle; indications of another

similar band close to it, but continued further towards apex,

and bent round on to the costa about one fourth from apex
;

indications of a double row of discal points on both wings and

of a double band in centre of hind wings : underside paler,

more red ; black spot in cell on fore wings, another at the end
;

a cell-lunule on hind wings, medial and discal bands on both

wings.

Expanse of wings ^q inch.

Sarawak, Borneo.

Cerynea morma, nov.

(^ ? . Palpi, head, collar, fore part of thorax, and abdomen
{except first segment) dark purple-chocolate, remainder of

thorax and first segment of abdomen ochreous yellow, corre-

sponding to a broad ochreous-yellow stripe across the fore

wings, occupying nearly half the upper portion, gradually

widening from the apex, with its inner side quite straight
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and even, ami cxtiMuliiiy; across tlio ba^e of the \i\w\ wiiii^s ;

the remaining portion ot" fiotli tlie wings is dark clioc<date,

the ochrcous hand is slightly irrorated in parts with tine

chocolate-brown irrorations, more so in some examples than

in others; on the fore wings there is an ochrcous, slightly

sinuous, duplex line or thin band from the hinder margin one

third from the hinder angle up to the apex of tho wing, an

indistinct somewhat similar submarginal band, and some pale

markings between the two bands and some pale dots on the

costa : hind wing with very indistinct antemedial and siil)-

marginal sinuous lines, marked outwardly here and there with

ochrcous; cilia of both wings oclireous, with brown patches :

underside uniform chocolate-brown, with ochreous dots on

costa cf fore wings.

Exj)anse of wings Yxj inch.

Sarawak, liorneo.

Very similar in apjjcarance to Ceri/nea semilnx^ Walker,
but is easily distinguishable by the transverse discal duplex

ochreous band.

'J'his is the species referred to by Herr Semper in Schmett.

Pliilij)}). llet. p. 524 (1900), irom Luzon, an example of

which lie was good enough to send me for examination.

Oruza astona, nov.

S 9 . Ochreous grey, with very minute ochreous-brown
irrorations : fore wings with a longitudinal row of four black

spots in the middle, some black dots on costa near apex, sub-

marginal and marginal rows of black Innular spots on a

darker ground, and a dark short apical streak : hind wings
with a dark cell-spot ; a medial transverse, white, narrow, and
even band, thickly edged with dark brown on the inner side,

the brown edging slight on the outer side; submarginal and
marginal black lunules, a largish brown spot in upper portion

of the space below the middle band, the remaining portion

filled in with indistinct grey markings: on the underside the

liind wings are mostly white ; two black spots in middle of

fore wing ; medial and submarginal blackish bands on hind

wing, the first being continued a short distance near hinder

angle of fore wing; lunule at end of cell and marginal black

points.

Ex[)an5e of wings /^ inch.

Sarawak, Borneo.

Allied to (J. hydrocampata, Guen., but is at once distin-

guisl'.able by the longitudinal row of four black spots on the

fore wing.

[To be coutiiiueJ.]

Ann. d: May. X. Hist. !Ser. 7. Vol. vii. 33
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LX.

—

A List of CaUfornian Diatoms.

By C. Mereschkowsky.

[Continued from p. 300.]

104. NitzscMa angularis, W. Sm. Santa Monica, amongst
Macrocystis, not rare. [M.]

105. NitzscMa "bilobata, AV. Sm. Santa Monica, amongst
yacroci/stis, not rave. [^L]

lOG. Nitzschia circumsuta (Bail.), Grun. San Pedro, marine,

rather rare. [M.]

Lenfrth: 0^2-32 0-3n_

]5readth : 0^70 0-0tt9'

107. NitzscMa distans, Greg. San Pedro; Santa Alonica,

amongst Macrocystis, not rare ; Northern California,

rare. [M.]

108. NitzscMa fraudulenta, CI. San Pedro, rare. [M.]

I liave seen only one short chain composed of four indi-

viduals united by their ends. Length O'OSo mm. Endo-
chrome composed of two plates.

109. NitzscMa granulata, Grun. San Pedro, rather common.
[M.]

110. NitzscMa incolor, Mer. San Pedro, very common. [M.]

This species, whicli I have described in my paper on the

Diatoms of the Black Sea, is remarkable for the complete

absence of chromatophores, of which there is not the slightest

trace, the frustules being absolutely colourless. It is also

very common in the Mediterranean Sea (Villefranche).

111. NitzscMa insigms, var. SmitMi, Kalfs. Santa j^Ionica,

amongst Macrocystis ; Northern California, not rare.

[M.]

112. NitzscMa obtusa, var. scalpelliformis, Grun. San
Pedro, not common. [M.]

113. Nitzschia palea, var. subtilis^ Grun. San Pedro, rather

rare. [M.]

114. Nitzschia paradoxa (Gmel.), Grun. San Pedro, common,
[M.]

115. NitzscMa sigma^ var. intercedenSj Grun. Santa Monica,

marine, not rare. [M.]

Length 0*2G2 mm. (Jsually to be found in brackish

water.
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IIG. Nitzschia spathulata, var. hyalina, Greg. San Pedro,
not coniinoii. [M.J

I^ciigtli 043 mm. Endoclirome composed of two plates.

1 (IM. V. figs. 18-20.) San7. Nitzschia spiralis, s|». n.

IVtlro, ratliiT rare. [M.]

Valve narrow, linear lanceolate, with rounded ends ; girdle-

face narrow, linear, slightly attenuated towards the ends
;

carinal dots elongated, not accompanied by lines, 9 in 001 mm.
Frustule arcuate and twisted near ono of the ends, where the

keels cross one another, ])assing from one side of the frustule

to the other. Length 0-140-0-175 mm., breadth of the

girdle-face 0007-0008 mm.
This curious form has a very different appearance according

to the position of the frustule, as can be seen from the three

figures, 18-20, representing the same individual—fig. 18

showing it in an almost quite horizontal position, tig. 10
when slightly turned around its axis to the left, and fig. 20
when still more turned in the same direction. In fig. 19 the

U) per end is elevated and the lower turned down; in fig. 20
the lower end is horizontal, while the upper one is turned

upwards.

'ihe ttiuclnre of this diatom can be easily

understood if we imagine a frustule having

the form of Niizscltia signw, in which one end

(the inferior) has been twisted to the right

side at an angle of about 1^0°: the accom-
panying diagram shows how by such a

process a fiustule of iV. spiralis would be

formed ; ai.d as a consequence of this

the lower part of the left keel ab would

change its place from the left to the right

side of the trustuie (a c), while the other ket 1

on the opposite side of the frustule would
naturally take the opposite place, thus

producing a crossing of both keels. The
uj»ptr end is also slightly twisted, but in a

much less degree tl.an the lower one.

The cndochrome seems to be composed of

six granules; but this requires further ex-

amination, as the material was not in a very fresh con-

dition.

118. Nitzschiella Lorenziaua (var. incurva?), Grun. San
Pedro, rather rare. [S\.]

33*
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119. Nitzschiella longissima (Breb.), Ralfs. San Pedro, not

very ciMiinioii. [M.]

120. Nitzschiella biplacata, var. pacifica, nov. var. (PI. IV.

figs. 15-17.) San Pedro, very common. [M.]

In tlie Black Sea I have repeatedly observed a form greatly

resembling N. lonijhsima,hwt much smaller and more delicate,

varying in length from 0060 mm. to 0'175 mm., while

A\ longissima varies from 0'162 to O'lSo mm. The main
difference between these two forms consists, however, in the

cndochrome, which in xV. /oM^/ss^'wa is composed of numerous
elongated bacilliform granules, while in the small form there

are two plates, a difference which sliows that they are speci-

fically different. This smaller species, which I have named
iV. hiplacafa'^, is the same which Van lleurck, not knowing
of the difference existing in the endochrome, has mentioned

in his treatise on the Diatomacea; (p. 401) simply as a form

(forma parva) of iV. longissima.

In the Pacific 1 have found a variety of N. hiphicata which
is smaller and has a much broader girdle-face (fig. 16) ; the

latter has a very different appearance from the valve-face

(figs. 15, 17). The rostra arc usually quite straight, their

apices sometimes inflated, sometimes not. Endochrome com-
posed of two plates. While moving the frustule does not

turn around its longitudinal axis. Length 0'056-0'098 mm.,
breadth of the valve 0"006-0"0065 mm., of the girdle-face in

the middle 0'0C58-0'01 mm. (usually O'Ol), at the apices

0-00:5-00055 mm.

121. Nitzschiella tenuirostris, Mer. (PI. IV. figs. 1-3.) San
Pedro, common. [M.]

Under the name of N. closterium there have been con-

founded a number of forms belonging partly to N. tenui-

rostris, partly to another species [N. gracilisj Mer.) ; and as

it is impossible to know what the different authors meant by
this name, I proposed in my paper on the Diatoms of the

Black Sea a new arrangement of the various forms belonging

to this group, in which, in order to avoid confusion, I aban-

doned the old name closterium. Under the name iV. tenui-

rostris I understand the following form :—

•

Valve fusiform, abruptly terminating in long very fine

rostra, slightly curved on the same side, the whole frustule

being arcuate. Striaj and carinal dots invisible. Girdle-face

not differing from the valve-face. Endochrome composed of

two plates. General length 082-0*180 mm. (usually

* See my paper on the Diatoms of the Black Sm.
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0-120-0-150 mm.), lfi.<,rtl. <.f the body 0-028-0-042 mm.,
breadth of tlie valve 0-U03-0 OOS mn).

This 1 consider now as the type species, the var. genuiua,

which 1 formerly thought to represent the type, having |)roved

to be mueli rarer.

It is a very delicate, almost metnbranaceous diatom; the

rostra aie veiy tine, flexible, usually slightly inflated at the

apices; while niuving, the frusUile is constantly turning

around its longitudinal axis in the same way as in Cylindro-

ihica. The girdle-face does not ditfer from the valve aspect

as it does in S^. gracilis, N. bipfacuta, JV. acicularis, N. loii'

gissit/iu, <Sic., the rostra being cylindrical, nut flattened as in

the above-mentioned species, and the inflated lanceolate part

of the frustule or " body " being as distinctly separated from

the rostra in tiie valve- as in the girdle-face (compare a and
b in flg. 2). A form with straight rostra can be distin-

guished from tlie type species as

Forma directa. (PI. IV. figs. 4, 5.) San Pedro, very comraDn.

[M.]

General length 0098-0T6G nun., length of the body
0-020-0-038 mm., breadth of the valve 0003-0-0075 mm.

Although I have occasionally seen such forms in other

localities (Black ISea, Villefranche), it is only in California

(San Pedro) that I have met with it in great abundance,

always, however, in company with the typa. I do not think

it advisable to consider such forms as a variety unless they

are lound in unmixed assemblages.

122. Nitzschiella tenuirostris, var. parva, Mer. (PI. IV.

tigs. 8-10.) San Pedro, not rare. [M.]

Differs from the type only by its smaller siz-', being about

0*055 mm. in length.

In my ])aper on the Diatoms of the Black Sea I did not

separate tins smaller form from the larger ones which 1 now
consider as the type species, and I would not do it even now,
preferring to consider the small forms merely as reduced

individuals of the type ; but since then 1 have examined a

gathering from Theodosia (Crimea) in which this small form

is extrentely abundant and in a pertectly pure condition, all

the individuals having the same aspect and nuver attaining

the size of the type species. This tact compels me (I must
confess against my will) to regard it as a distinct variety.

The same form is not rare in San Pedro, although mi.xed

with the larger type species.
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A Ptill smaller form, 0*035-040 mm. in length, with very

short rostra, can be distinguished as

Forma minutissima. (PI. IV. fig. 11.) San Pedro, rather

rare. [.M.]

The forma semicircularis and variefas arena, Mer. (the

latter attaining 0*364 mm. in length), belonging to the same
proup, are mentioned in my pa|ier on the Diatoms of the

Black Sea. 1 have not seen thorn in the Pacific.

123. Nitzscliiella tenuirostria, var. hamulifera, Mcr. {N. fenui-

rostn's^ var. (jenuina, Mer. Diat. lihick Sea). (PI. IV.

figs. 6, 7.) Sun Pedro, rare. [M.]

Diflers by the very thin elongated rostra, which are straight,

becoming curved and spirally twisted at the apices only,

where they form a hook. General length 0*140-0"104 mm.,
length of the body 0045 mm., breadth of the valve 0*006 mm.

This variety is very frequent in some localities of the

Black Sea. I have found it also in the Mediterranean (Ville-

franche). The hooks are not always so distinct as re[)re-

sented in lig. G.

124. Nitzscliiella gracilis, Mcr. (PI. IV. figs. 12, 13.) San
Pedro, rare. [M.]

This is quite a distinct species, differing from JV. tenui-

rosfris by the more robust frustule, the rostra being broader,

straight, curved in the same direction at the ends only ; they

are flaitened, especially at the aj)ices, which makes them
appear broader and more hyaline at the girdle-face. Endo-
chrome composed of two plates. While moving, the frustiilj

does not turn around its I'jngitudinal axis. Length 0*126-

0'165 mm., attaining 0245 mm., breadth of the valve 00052-
0-008 mm.

125. Nitzscliiella gracilis_, var. reversa, Mer. (PL IV. fig. 14.)

San Pedro, very common. [M.]

Rostra curved in opposite direction.^. General length

1-0*175 mm., length oi the body about 005 mm. bi*eadth

of the valve 0'008-00o9 mm. Very common in San Pedro,

where the type species is very rare ; the opposite is the case

iji VdKfraiich<' (Mediterranean) and the black Sea. Var,

reversa is also frefjf.ent in fresh water, (Jalilbrnia (Los

Angeles).

The following table will facilitate the distinction between
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all tliCaC furni.s wliich li.ivo been coiifoiiiiilc 1 iiii k-r the name
of i.V. clusteriutn '-

:

—

I. fJiidlf-faro not diirorin^^ from tlif \nlvo-
I'llCO.

A. JvMif.'-th oviT GO! mm.
a. Fnistulc arcuate.

aa. Hotli or one end curved back-
wnrds ; very large fornid, attain-

in}: OuG4 mm .V. tenuiiustris, var. ntrits.

lb. Y.\nh not curved backwards.
Frustule jrently arcuate X te?iuiroi>tn'g (tyjacii).

J-'ru>tule str(in;^ly arcuate, semi-
circular X. tenui'rostrU, forma

b. Fni.-tulo straigbt. [si-mivircuUtvU.
Knds I'oriijinjr a hook N. tenuirustrin^ var.

^Jtauixlifera,

Not forminn- a liook N. ienuirosiris, t'orma

B. LeniTtii UOO mm. or less. [direc/a.

Leuirtli about OOo mm .V. fniitirostn's, vnr./mrta.
I.enjrtli about O.Jo mm A. f. var. ptirci, forma

11. Girdle-face difleriuL'' from the valve-face. IminiUissima.
Juistra curved on the .«ame .<ide X yranlis.

l\o-tra curved in contrary directions . . N. yracUU, var. reversn.

]2(». Nitzschiella californica, sp. n. (IM. IV. figs. IS-i'O.)

Ivedoiulo 13e;ieli, common. [M.j

Vitlve furiitorm, abruptly terniinaling in straight rostra

(tig. 18). Gircllc-faee (tig.s. J 9, 20) a-symmetrieal, with one
side straight and the other convex ; rostra forming a knee-
like curve at their junction with the body, tlins being carried

to one side. Endochrome composed of two plate.s. General
length 0-()')C-<)-()(;3 mm., length of the body 0-02 5-0-029 mn).,

breadth O'OOSo-O-OOoo mm.

127. Cylindrotheca gracilis (P)reb.), Grun. (PI. IV. lig. 21.)

!San Pedro, rather common. [M.J

I first observed this freshwater diatom in the ^[i-ditfr-

rancan (Villefranehe) in purely marine wa'er, and now I have
met with it again in San Pedro, in marine water too and in

great abundance. The size is extremcdy variable, from 0"03o-
0-224 mm., breadth from 0-015-0 008 mm. Tho frustulo is

sometimes arcuate, especially in small individuals. The
endochrome is com])osed of 2 to 3G rounded or elliptic granul -s

arranged in a spiral along the inner wall.s of the IVnstule.

128. Cymatopleura angulata, (Jrev. Calif, guano. [Gv.]

* Small individuals of -V. biphicata have been probably also couffuuided
under this name.
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129. Surirella fastuosa, var. lata, W. Sm. Monterey, rare.

[M.]

130. Campylodiscus echeneis, Elir. San Pedro, rare. [M.]

131 . Campylodiscus marginatus, C. Johnston *. Calif, guano.

[Gv.]

132. Campylodiscus stellatus, Grev.f Calif, guano. [Gv.]

[To be contimu'd.]

LX I.

—

JAscriptions ofSeventeen neto Genera o/Ichneumonidfe

from India <ind One from Australia. By P. CAMERON.

[Continued from p. 385.]

jMAGKiiTTiA, gen. nov.

Head lar<Te, cubital, largely developed l)eliind the eyes,

which are large, parallel, and distinctly distant from the

base of the mandibles. Occiput not margined. Clypeus not

distinctly separated, its apex margined, foveate laterally,

]\Iandibles bidentate at the apex. Mesonotum not lobate.

Scutellum flat, its sides stoutly carinate to near the apex,

which is incised. Median segment with the basal area indi-

cated ; its spiracles large, about four times longer than broad,

and jilaced near the base. Legs stout ; the hinder coxse

stoutj not elongate ; their lower inner side armed with a stout

tooth ; the claws simple. Areolet sli<^htly oblique, triangular,

the transverse cubital nervures uniting at the top; the re-

current nervuie with a short branch issuing from its middle.

Petiole dilated at the apex, its si)iracles ])laced near the apex,

oblique, about three times longer than broad. Gastrocoeli

deep, narrowed.

This gcnns has the ])etiole widely dilated at the apex, as it

is in the Flatyuri, the ])Ost])efiole being widely separated.

Its distinctive features are the large head, well developed

behind the eyes, the toothed hinder coxa^, the stoutly keeled

•scutellum, incised at the apex, and the mandibles with a long

sharp apical tooth, and a blunt, short, hardly ])roJecting sub-

apical one. Characteristic is the pronotum, which is roundly

incised near the apex ; the mesonotum is broadly raised in

front of the scutellar keels ; the supramcdian area is distinctly

defined, as is also the posterior median, the two lateral and

* ' Diatonieentafeln zusauimeugeilelll fiir einigo Freuude,' pi. xxxii.

fig-. 11, pi. XXX. fig. 2.

t L. c. pi. xxi. tig. 3.
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tlie spiracular area;. The nicsopleuial tutu rcles are elongate

and jirojccf larufly. The aiitcMuui; are lonf>[ and diUited

beyond the middle in the feniaU', in the mah' they are hnij^er

and senate. The hinder t'eniDia reach to the nii(hUe of the

third sediment. Tlie base oi the nx'dian ^e^^nient is not ob-

liquely depressed as in typieal Joppina; the nietathoracicaret«,

too, are moie regularly defined than they are in that groiij).

J\Ia(/rcttni crassispma, sp. n,

Nigra, tlioruce albo-maculato ; niesonoto reticulato ; Bcutello cari-

iiato ; basi petioli alba ; pcdibus rutis ; coxis posticis, apico

fenionmi l)asi(|ue tibiarum nigris ; tarsis posticis albis. $.
Long. l;i-14 nnn.

Antenna' stout, lonuish, dilated (but not eonspicuously so)

beyond the middle and hei'ore the apex, black, the eighth to

twentieth joints whitish, tiie eighth to i'ourteenth entirely so;
the scape on the underside thickly covered with white ))ubes-

cence. Head large, largely developed behind the eyes,

black
;
the face and clypeus, the iiuier orbits narrowly, and

the outer broadly below, yidlowish white, the face black in

llie middle, the mark rounded at the top and of nearly equal
uidth, jiunclured, but not strongly, except on the black spot;
the labrum black, slightly dilated in the middle at the apex.

AJandibles yellow, the teeth black, rufous at the base; the
])alpi long, yellow. Thorax black, a broad line on the ])ro-

notum extending IVonj near the base to the apex, the base of

the teguUo, a mark, longer than broad, on the lateral lobe of

the mesonotum, opposite the apex and shortly behind tiiem,

the ecutellum behind and broadly in the middle at the base,

the ])Ostscute]luni, two large marks on tlie apex of the median
segment, dilated inwardly on the upperside, narrowed towards
the apex, the lower two thirds of the propleurai at the base,

the tubercles, the lower side of the mesopleura; broadly, the

edge of the mesopleura^, above (narrowed below), yellow.

The mesonotum wants the ])arapsidal furrows, coarsely longi-

tudinally reticulated, the base and sides almost smooth, the

sides on the yellow })art near the tegulai raised. The scutel-

lum is stoutly obliquely keeled to near the apex on the sides;

the basal depression is narrow, deep, slightly curved ; on the

sides near the base are two stout transverse keels; the base
depressed ; the centre with some large deep punctures; at its

apex, between it and the postscutellum, is a stout short pro-

jection, roundly narrowed in the middle. Postscutellum
large, smooth, foveate in the n)iddle, the sides de|)ressed, the
V. hole base being obliquely depressed. At the base of the

median segment, touching the postscutellum, is a large area
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widtT tlmn lone:, slightly wider at the apex than at the base,

and open at the apex; on either side of this is a slightly

smaller area ; the central area is coarsely, longitudinally, ru-

gostly reticulated ; the lateral more closely and not so strongly

rugose ; the apex is coarsely, transversely, rngosely striated
;

there arc no teeth and the posterior median area is not clearly

separated. The ])ropleurai at the base smooth, the middle
above sparsely covered with large punctures; the apex
stoutly striated, the sti'ise stout, especially the lower ; the

upper curved. The base of the mesopleune puncture 1 and
with a few striae ; the middle smooth, striated under the

tubercles ; the lower (and yellow) ))art strongly punctured ;

the meta})leurffi coarsely, closely, rugosely punctured ; tho

lower side striated. Mesosternum closely and strongly punc-
tured, the middle deeply furrowed ; on the apex are two large

yellow marks. The four anterior legs fulvous; thecoxajand
trochanters yellow ; the hinder coxai black, the base above
and the apex on the lower side, the basal joint of the tro-

chanters, the apex of the femora, the base of the libiai more
narrowly and its apex more broadly, black ; the rest of the

femora and the tibiae rufous; the hinder tarsi yellowish,

clcsely spined beneath. Wings hyaline, the neivures and
stigma black. U he basal half of the petiole lemon-yellow

;

the postpetiolo broadly dilated, black ; the apex yellow,

strongly punctured at the apex of the black and tlie base ot

the yellow ; the second and third segments are closely punc-
tured ; the gastrocoeli yellow, not very deej), and bearing

stout curved keels; the part between them strongly longitu-

dinally striated j the apices of the segments yellow.

LAMPROJOrPA, gen. nov.

Antenna", if anything, longer than the body, flattened and
compressed beyond the middle. Areolet 4-angIed, or the

transverse cubit; 1 nervures may be united above; the trans-

verse basal nervure is interstitial. Labrum roundly pro-

jecting. Ajex of mandibles with one large apical and a

f^mall subapical tooth. Scutellura roundly convex, its sides

stoutly keeled fioni the base to the apex; postscutellum

large, roundly convex. Median segment with three central

and two lateral areai ; tl.e teeth large, stout. Legs stout.

Abdomen short, the petiole longish and slender, the segments
closely ])unctured and seven in numl)er ; there is a broad
ventral fold.

The areolet may be shortly appendiculated ; the median
segment is reticulated and transversely striated ; the head is
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obliquely narrowed behind the eyes ; the occiput is marp;iiieil
;

the ^iistrocoeii nrc lar<,'C and deep ; the antenna? are longer

than usual; the head is obliquely narrowed behind the eye.s
;

the hind lc':;s are longisli ; the teniora reach beyond the third

abilominal segment.

Lamprojuppa acrufen, sp. n.

Cserulea, scapo antennarum nigro; alis fere hyulinis, nervis sligniate-

que nigris. $ .

Long. 12 mm.

Antennfc as lonf^ as the body, thickened and conipre?sed

beyond the middle, the apex attenuated; the scape and the

base of the flagcllum blue. Head above the antenna? blue,

Avith slight brassy tints; below the antenna? in Iront black,

the inner orbits Irom shortly above the antenna? yellow. The
vertex behind the ocelli transversely punctured, running into

stria^ in parts ; behind the eyes closely and Hnely obliquely

striated; the ocellar region closely ml distinctly punctured.

The iront in the miildle is roundly depressed, the depression

transversely striated, the sides above punctured, below smooth.

The tace in the middle is irregularly reticulated, its sides

depressed and closely punctured. Clypeus roundly convex,

black, closely and distinctly punctured. The white line

extends from shortly above the insertion of the antciniie to

the base of the mandibles, which are black, as arc also the

lower outer orbits and the ] alpi. Mesouotuni closely punc-

lurid, the middle slightly raised at the base. ISeutellum with

the lateral keels and its centre almost smooth, the sides with

scattcied jjunclures and with some transverse keels on the

outer side. Postscutellum finely longitudinally striated.

]^Jedian segment irregulaily transversely striated, most closely

at the base; there are three central areae, the middle one has

a stout keel down the middle ; the teeth are large. Pro-

pleuia? closely and minutely punctured at the base below, the

uj)per part more strongly jiunctured, below and at the apex
striated.

^Jay be known from L.fiis:inerva by the wings being more
iridescent and with the stigma and nervures deep blue- black,

by the fcujjramedian area not Icing reticulated laterally,

having only one central keel, by the daiker antennie, whicii

have a distmct bluish tint ; the recurrent nervure is received

behind the middle of the areolet ; the abdomen is nut so

stiongly punctured.

Setanta, gen. nov.

Mandibles with only a very nunute tooth on the uppcrside.
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Clypeiis with a deep fovea on either side at the base and not

separated from the face, its apex transverse ;
hibrum pro-

jocting, its apex rounded. Occiput sliarply margined. Scu-

tellum flat, not margined ;
postscutellum bifoveate at the

base. Median segment areolated, its spiracles linear. Areolet

narrowed at top, not quite one half the length of the lower

side ; the recurrent nervure is received in the middle ; the

transverse median nervure is received in front of the trans-

verse basal. Antennse thickened beyond the middle, the apex

attenuated. Legs stout, the tarsi spinose, tlie claws simple.

The spiracles on the petiole are placed near the base of the

postpetiole ; the gastrocceli large, deep ; there are seven

segments, the ventral keel is only on the second and third

;

the ovipositor is short ; the hypopygium is large, broad,

rounded at the apex ; the apical segment is larger than usual

compared to the penultimate.

Belongs by the form of the petiole to the Platyuri. It has

the bluntly pointed abdomen of Ainhlyteles, with which it

also agrees in the apical ventral segments not being retracted.

Characteristic is the form of tiie mandibles, which have only

one very small, almost obsolete tooth on the upperside. The
three central arejB on the median segment are clearly detined,

the others are obsolete, but the keel on either side of the

spiracles is distinct ; the basal joints of the flagellum are

elongated ; the apex of the abdomen is broad and bluntly

pointed; the face is flat; the occiput roundly concave; the

two abscissae of the basal part of the cubitus are straight and

oblique ; a short nervule issues from the middle.

Setanta rujipes, sp. n.

Nigra, flavo-maculata ;
pedibus rufis, coxis trochanteribusque ante-

rioribus flavis, coxis posticis nigris ; alis hyaliuis, stigmate

fusco. $

.

Long. 10-12 mm.

Antennas black, a line in the middle of the scape and the

eighth to fourteenth joints (except above) white; they are

stout, flattened and dilated beyond the middle, attenuated

towards the apex. Head black, the inner orbits, and the

outer more broadly on the lower half, yellow; tiiere is a

broad nmrk on the lower side of the face, extending to and

enclosing the foveas; above it is obliquely narrowed from the

sides to the centre ; on the middle of the clypeus is a large

black mark, which is also obliquely narrowed above. Man-
dibles yellow, their apex narrowly black

;
palpi yellow.

Thorax black ; a narrow curved line on the pronotum,

reaching from near the base to the apex, two short lines near
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the niiddlo of the inesonotum, scutelliiin, postscutclluin, n

large mark, rouiiilfil on the outer side, straight on the inner

side, on tlic apex of the nieilian .scgnioiit, a line on the lower

edge of the |>ioj)h'nr:e, the tuhereles, a large elongated nruk
of almost e(|nal witith on the hiwer side of the njesopleurie,

and a small mark under the hind wing-*, y(dlo\v. Mcsonotuni
shagrcened ; the scutellum sparsely punctured. The centre

of the median segnient is smooth at the base ; the supra-

median area is longer than broad, bulges out below the middle,
inside it is finely irregularly striated ; the ]).)sterior median
area is stoutly transversely striated ; the others are strongly

punctureil, except the inner side of the outer lateral, which
is transversely Hnely striated. Propleura? shining, the lower
apical part striated. ^lesopleurte closely but not strongly

punctured ; the apex on the lower side is depressed, the

depression with some stout keels. Metapleuraj more closely

and strongly punctured; behind the curved keel striated.

Mesosternum closely punctured, the furrow triangularly

widened at the apex and crenulated. Legs rufous, the four

anterior coxie and trochanters yellow; the hinder coxje black,

as are also the basal joint of the trochanters, the apices of

tlie tibiie and femora, and the apex of the second joint and
the whole of the apical three joints of the hinder tarsi, this

being also the case with the tour front tarsi; the claws are

rufous. Wings hyaline ; the stigma fuscous, the nervures

paler ; the areolet at the top is hardly one half the length

of its lower side; the recurrent nervure is received in the

middle. Abdomen black ; all the segments marked with

pale yellow laterally at tlie apex ; the yellow mark on the

petiole is large, dilated at the apex ttn the outer side, and these

maiks are united at the apex by a narrow line ; the marks on
the second segments are large, broad, on the third narrower

and longer; on the other segments they are continuous; the

ventral fold is yellow.

Gyrodonta, gen. nov.

Mandibles short, broad, their apices bluntly rounded,

without teeth, the lower side at the base projecting down-
ward and clearly separated. Head large, broad, largely

develo[R'd behinti the eyes, and almost transverse bchinil.

Kyes parallel, widely distant from the base of the mandibles

above, if anything reaching above to the level of the vertex;

the lower edges are sharply keeled. (Jlypeus not separated

by a distinct suture from the face, its foveie distinct, its apex
bluntly rounded. Labrum projecting, distinct. Antenna}

thicker than usual; the apical joints of the Hagellum longer
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tlian broa'l. Areolet 5-anglccl, narrowed above ; the trans-

verse basal nervure is interstitial. Scutellum flat. Median
segment not completely areolated; it is longisli, its apex lias

an abrnpt oblique slope ; spiracles long, curved, rounded at

the top and bottom. Legs short, stout ; the hinder cox^e

large, roundly produced backward ; the tarsi spinose ; the

middle joints on the front pair narrowed at the base ; the

basal joint incised at the base ; the apex of the tibiae spinose
;

the claws are large, curved, bare. Abdomen witli seven

segments, its apex bluntly pointed ; the last seguient well

developed all round ; the ventral fold reaches to the base of

the ovipositor; the cenchri are stout.

The median segment is less distincily areolated than in the

Ichneumonini ; the hinder coxaj project backward more than

usual
; there is a short nervure on the cubital nervure, as in

Ichneumon^ and another on the outer side of the recurrent

nervure, this latter being a somewhat uncommon feature.

'1 he median segment is al^o rather more elongated than

usual. The mandibles, when they touch at their apices,

leave an open space between them and the labrum, as in the

division Cyclostomi of the Braconidai ; the apices of joint3

1-4 of the tarsi bear long stout spines. The thorax, com-
pared with the abdomen, is rather longer than usual ; the apex

of the hinder femora reaches to the end of the fourth abdo-

minal segment. There can hardly be said to be teeth on the

median segment, but the lateral keels are dilated on the top

of the apical slope. Gastrocoeli indistinct.

This genus does not fit into any of the tribes as defined by
Foerster and Ashmead. The edentate mandibles might
place it with the lieresiarchini, but in that group they are

acute at the apex, not bioad and blunt as in this genus.

The mandibles are so different from anything hitherto known,
and form such a distinctive niark, that the genus might well

form the type of a new tribe, which is readily separated from

all others by the short, curved, broad, edentate, and (at the

apex) broadly rounded mandibles, which are also broadly

hollowed at the base on the outer side. The eyes are small

and appear more widely separated from the base of the

mandibles than usual, 'i'he antennne are thicker than in the

ichneumonini. The bluntly pointed apex of the abdomen,

with the well-developed last segment and ventral fold, refer

it to the division Amblypygi. The sheaths of the ovipositor

project largely.

Gyrodonta jlavomaculata, sp. n.

Riifa, flavo-maculata, abdominis apice nigro
;
pedibus rufis, ooxis
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trochantfiibusqiie anterioribus flavis ; alia liyaliiiis, stigmate

rufo. 5

.

Long. 15 mill.

Aiitcntitvj stout, thickly covercl with sliort fulvous hair
;

ill the niidclle is a broad pale yellow band ; the apicd portiou

is darker than the basal, almost black. Head rufous, the

inner orbits broadly, the outer more narrowly ; the part below
the eyes broadly, and below the antennie, lernon-yollow.

The projecting face is thickly covered with white hair and is

spaiijcly punctured ; the clypeus smooth and shinin;:^, its outer

edge yellowish. Mandibles shining, im|)unctate, rufous,

black round the edges; the palpi pale yellow. Thorax
rufous, the edge of the pronotuni above, the apical two thirds

of the scutellum, the postscutellum, the apex of the median
segment largely on the sides, the lower part of the propleura3,

the greater part of the lower half of the mcsopleunii, the

tubercles, and a spot under the hind wings, lemon-yellow.

Wesonotum clo.=ely punctured, thickly covered with short

white pubescence ; the scutellum is more sparsely and strongly

punctured. 'J"he middle basal area of the median segment is

strongly but not very closely jninctnred, and is not separated

from the central, which is irregularly longitudinally striated
;

the outer ba.'-al arete are strongly punctured, the middle
strongly, irregularly, obliquely striated; the posterior median
area is strongly transversely striated, the outer strongly punc-
tured; the tooth is broad; the spiracular area is punctured

at the base, obliquely striated beyond the Sjdracles. The
middle of the pro[)leuia3 is striated towards the apex ; the

meso- and metapleurte are closely punctured and are thickly

covered with white hair. Legs stout, rufous, the four front

coxae and trochanters lemon-yellow ; there is a lemon-yellow

mark on the upperside of the hinder coxas at the base ; the

hair on the tibiai is thick and fulvous ; the tarsi are thickly

and stoutly spinose. The wings have a slight fulvous tinge;

the areolet at the top is about one half the length of the

space bounded by the recurrent and the cubital nervures ; the

recurrent nervure is received in the middle, it is bent out-

wardly above the midtile, and a short nervure issues from
the middle of the angle. Abdomen shining; the petiole

sparsely j)unctured ; the third and the following segments are

black above ; the third and fourth are narrowly rufous at the

base, the others more narrowly at the apex ; the pr(»jecling

sheath is rufous and is thickly covered with long fulvous hair

;

the ventral koel is pale testaceous.

[To be continued.]
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MISCELLANEOUS.

On the Anatomij of certain Agnathous Pulmonate Molhisls.

To the Editors of the ^Annals and Magazine of Natural Jlistorj/.'

Gentlemex,—In the ' A nnals " for January 1 90 1 is a paper by Mr. W. E.
Collinge with the above title. The author saj's " he is unable to con-
firm many of my statements " published in the ' Proceedings of the
Malacological Society of London,' vol. i. (1893). I think, however,
two errors into which I was led can be explained. The drawings
on pi. i. figs. 10 & 12 represent parts magnified, and drawn, with
the aid of a camera liicida, as presented to me. The vas deferens

joined the penis where I have shown it, and is free from that

point ; so far that drawing is not incorrect, for there was nothing to

indicate that it continued, hidden by tissue, to the distal end of

the penis*. The specimen is in the Natural History Museum;
with more material and in better condition I might possibly have
detected what Mr. Collinge was enabled to do. Next, as to

the " knob-like process '•* and " nipple-like crenulations"': here I was
certainly deceived by appearances caused by myself during dissection.

On slitting up the more open part of the penis-tube as far as it was
possible, and turning back the severed sides, a solid end was pre-

sented (fig. 12), and the nipple-like crenulations I saw were, no
doubt, I think now, nothing more than the broken ends of the

rugose lining of the organ meeting together where the tube became
closely contracted. This certainly did not strike me at the time,

and it is evident they have no structural existence as papillate

growths round a central main papilla f. It is satisfactory to find

these points of detail more clearly defined by Mr. Collinge : the only

way in which science can advance is to frankly compare and criticize

one another's results. We are all liable to make mistakes—more
liable to make false deductions—and the sooner they are put right

the better. I must, however, take exception to the following sen-

tence :
—*' On the supposition that the vas deferens in this species

was very short &c., Godwin-Austen proposed to place the genera
Puryphanta, ^lea, and Schizoglossa in a new subfamily." This is

not exactly what I said. I did not single out any particular organ
or specify any minor details of the anatomy. I came to my con-

clusion on the broad grounds of general structure of an Agnathous
group, and more particularly mentioned the more or less perfect

shell-bearing and slug- like species occurring in the families and
subfamilies referred to.

Yours &c.,

Nore, Godalming, H. H. Godwin-Austen.
15th April, 1901.

* This is a character in itself

t Nothing at all like this, in fart, is found which my drawing would
indicate.
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Family Sarothripidae.

Gadirtha sara, no v.

(J . Palpi ochreous white, brown at the sides, terminal

joint speckled with brown and with a brown band at the

tip ; head, body, and lore wings junkish grey, irrorated with
brown atoms, the irrorations on the tore wings very dense in

parts, torming brown indistinct patches, making the win"
look variegated ; a very indistinct interior line, of which only
a very acute anirle near the hinder margin is distinct, tiie

orbicular re[)resentcd by a black spot, the reniform a brown
ring with a small pale ringed spot in its centre; an outwardly
rounded double diseal brown line with pale centre, the outer

one with three or four teeth ; a whitish smear at the apex,

bordered by a blackish ilentate line; a pale submarginal line,

dividing the black veins, a black marginal line, and ochreous
cilia, interlined with brown : hind wings with broad brown
marginal border and ochreous cilia : underside whitishj tore

wings with broad marginal border sutfiised greyish.

Expanse ot wings Ij^j inch.

Talaut {JJoherty).

Ann. <jfc Mag. S. Hist. Scr, 7. Vol. vii. 34
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Blenina effusa, no v.

? . Body and fore wings pinkisli grey, smeared with grey
;

a brown, highly sinuous, thick line from eosta before the

middle to hinder margin beyond tlie middle, a black spot at

end of cell, and some blackish markings near its inner side
;

a similar line from costa beyond the middle to the hinder

margin close to the first line, sinuous and well curved out-

wardly; two indistinct sinuous lines between this and the

margin, the outer one with some blackish spear-shaped marks ;

cilia yellow, with brown patches opposite the veins; hind

wings pale pink, cilia yellow : underside, fore wings pale

pink, hind wings pale ochreous, nearly white, without markings

except for some yellow and brown suffused patches on costa and

a})ical portions of fore wings ; cilia as above.

Expanse of wings 1 inch.

Pulo Laut {Doherty)^ Lewas (^Everett).

Clettharra iphida, nov.

($ . Head, thorax, and fore wings dark pink-brown; a

broad nearly white band along the costa, containing blackish

streaks and marks on the outer half; a whitish band on the

hinder margin from base to one third from the angle ; cilia

while, with brown patches; abdomen and hind wings white:

iHiderside white ; lore wings suffused with grey ; some small

blackish-brown marks on costa near apex.

Expanse of wings ^q inch.

Jaintia Hills.

Allied to 6'. albonotata, Hmpsn., but that species has white

spots on the outer margin.

Clettharra floccifera.

Clettharrajioccifera, Iliiipsn. ^Moths Ind. ii. p. 386, S (1804).

Clettharra calida, Hinpsn. (nee Walker). I. c. iv. p. -528 (1896).

The types of C. Jloccifera, Hmpsn., from Tenasserim and
the Nagas, are males ; the type of C. valida, Walker, from
[Sarawak, is a female; and Sir George Hampson very natu-

rally came to the conclusion that they were sexes of the same
species ; but I have in my collection males of both forms and
a female of C. jioccifera ; the sexes are alike ; the two forms
are undoubtedly quite distinct.

Tenasserim, Nagas, Khasia Hills.

Sarothrijm morena, nov.

? . Frons and palpi white, last joint brown ; head, body.



Eastern and Australian Moths. 41)1

and fore \vin<:;3 dark purple-grey; a small pale pinkish space
at end of coll

; a wliitisli j)atcli in the middle of hinder margin,
somewhat triani^ular, with the point inwards; the entire wing
of ditierent shades of grey ; a black dot in the cell, another at

the end, two beyond it, included in a circular row of whitish
points which extend from the costa, round the cell, nearly to

the whitish pntch on the hinder margin ; some whitish points
on costa near apex; a row of submarginal black points and
marginal whitish points: hind wings grey; cilia of both
win^rs whitish grey : underside uniform pale grey, without
markings.

Expanse of wings 1 inch.

Sarawak, Borneo.

Allied to S. cidorana, Ump^n., from Sikkim and the
Khasia Hills; there is one example from Borneo in the B. M.
amongst the Stictoptera, in QuadritiJie, drawer no. 20t>, an J

another from Ferak with Plotheia metaspileUa.

Family Stictopteridae.

Genus Vizaga, nov.

Palpi upturned, smooth, third joint two thirds length of
second; abdomen smooth, extending a little beyond the hind
wings ; antenna? in the male very minutely ciliated, about
two thirds the length of the body; mid tibiai with one loiur

and one short terminal spur, hind tibia with two pairs, the
outer ones short : fore wings increasing in width to outer
margin, a])ex blunt, hind margin nearly as long as the costal

margin, the wing rather short, no raised tufts, retinaculum
bar-shaped ;

the end of the cell in the male rather distorted,

villi two patches of rubbed membrane on the underside, indi-

cated above by two short semihyaline streaks, the lower
])ortion of the discoidal vein produced into an acute angle, its

middle jjortion concave, vein 2 from close to lower end, 3 fiom
the end, 4 and 5 commence close together from the produced
angle, 6 and 7 from upper end of cell, the latter bent and
forming the lower side of a six-sided areole, 8 and 9 on a

stalk from the outer angle of the areole, 10 from two thirds,

forming the upperside of the areole : hind wings with veins 3
and 4 stalked, 5 from near lower end of cell.

Type V. {Oji/tiusa?) cj/auea, Snellen, Tijd. voor Ent.

xxiv. p. 129, pi. xiv. fig. 2 (1881). Type ? , Luzon.

I have the female also from Malang, Java; and the Hon.
Walter Rothschild has very kindly lent me a male from
Sumba. It has many affinities to the genus J/f/cetfa, Walker.

34*
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Gyi-tona nnnia, nov.

($ . Palpi dark brown, with white tips; head, body, and
fore wings dark brown, with a greyish tinge ; a white streak

between the antennai and along the frontal tuft; some white

scales on the thorax: fore wings with indications of many
very indistinct and very fine sinuous transverse lines, tlie

reniform dotted with white; a black spot below the middle of

cell ; a band composed of two lines rather close together from

the costa near apex, which bends abrnptly opposite end of

cell, and then runs nearly straight to hinder margin beyond
the middle ; the inner side of this band is marked with deep

black spots above the bend and on its outer side with two
white lunules and a white spot ; at the apex of the wing is u

white streak edged with deep black, composed of three con-

joined elongated spots ; a deep black spot on the grey cilia

below the apex, three white costal subapical dots and white

marginal points : hind wings grey, with broad brown mar-

ginal border; cilia of both wings interlined, on the hind

wings tipped with wiiite.

Expanse of wings lj^„ inch.

Jaintia Hills.

There is an example of this species in the B. M. from
Bhutan mixed up with Stictoptera albudentata, Moore.

Family Gronopteridae.

Capotena elaina, nov.

(J $ . Head, thorax, and fore wings chestnut-red, more or

less suffused with brown
;
two pale transverse lines—first

from costa near base, straight to middle of hinder margin,

the other from costa one third from apex to the hinder margin,

curving slightly outwards ; a pale line at base of cilia : hind
wings white, sometimes with blackish suffusions, otherwise

without markings; abdomen brown, so thickly covered with

white pile in the female as to make it look white, with an
orange-grey apical tuft in the male : underside, fore wings
pale red, white at base of costa and broadly so on hinder

margin
;
pectus, body, and legs white, covered with thick

white hairs.

Expanse of wings lyV inch.

Queensland.

Carea tarika, nov.

J . Head, body, and fore wings dark pinkish grey, irro-

rated with red-brown ; some brown dots at base, one in the
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ci'll, and a brown spot at the end ; some brown marks at tlie

base, a broad anteniedial brown band with irreguhir edgea
from costa before the tni(Klle to the centre of hinder margin,
a marginal pinkish-wliite band with sinuous inner margin

;

on the inner side of this band on the costa near the apex is a
broad brown patch which diffusedly narrows downwards;
cilia dark brown: hind wings orange, whitish on costa,

without markings; cilia concolorous : underside, Ijorly, legs,

and wings unitorni dull orange, suffused slightly in parts with
grey ; a whitish subapical costal patch on fore wings.
Expanse of wings 1^*,, inch.

Gilolo {Doherty).

Intermediate between C. ocyrn, Swinh., from Singapore,
and C. nitida, Hmpsn.

Genus Erizada, Walker.

Erizndo, Walker, xxxii. p. 50() (I860).
Tinosoma, Hnipsu. Moths lud. ii. p. 426 (1894).

Erizada semifervens.

Gadirtha{?) semifervens, Walker, Joum. Linn. Soc. vii. p. 163 (1864).
Erizada lichenario, Walker, xxxii. 0O6 (I860).
Tinosoma hyperythrum, Hmpsn. /, c.

Andaman Islands.

Also from the Naga Hills and from Sarawak, Borneo.

Family Trifidaa.

Aucha vesta
J
nov.

J. Antennre dull red; palpi dark brown; head, thorax,

and fore wings olive-grey, tinged with ochreous; orbicular

represented by a black spot and flie reniform by two black

spots, one above the other, both ringed with grey ; a sub-

marginal sinuous grey thin band; a similar antemedial band
running close on the inner side of the orbicular

; the bands
are erect and the latter is more than sinuous, almost dentated

;

then follows a broad dark brown band, its outer edge running
through the reniform ; the inner portions of the wing are

almost as dark as the brown band, the outer portions much
lighter, almo.st grey ; with several subdentate pale grey thin

bands and a submarginal dark brown band, the inner edge of

which is diffuse, tlie outer edge toothed throughout, the

largest teeth being a little below the costa and in the middle:
hind wings with two broad orange-ochreous longitudinal

interior ttreaks, the costa and outer margin broadly blackish
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brown, the abtlominal marginal space oclireous, clouded with

brown ; a brown spot at the end of cell ; cilia bright orange-

yellow : underside dull brownish grey ; fore wings with the

hinder margin ochreous ; hind wings with the inner streaks

and abdominal space dull ochreous.

Expanse of wings 1^'*q inch.

Coomoo, Queensland.

In one example the broad central brown band on the fore

wing stops halfway and leaves an ochreous space on the costa.

Iladena amanda, nov.

(J. Head, thorax, and fore wings dark olive-brown
;
palpi

black at the outer sides : fore wings with some pale pinkish

dots on the costa towards the apex ; three very indistinct

sinuous transverse bands, brown, with pale pinkish inner

edges; orbicular large, indistinct ; reniform large, ear-shaped,

and nearly white, with brown interlining, two pale pinkish

spots just beyond it: hind wings grey, pale in the interior

and whitish towards base ; abdomen grey ; apical tuft dull

red.

Expanse of wings Ij^ inch.

Perak.

Easily distinguishable by the double pinkish spots beyond
the stigma.

Semiophora en'za, nov.

? . Of a uniform ochreous grey, slightly tinged with pink :

fore wings with orbicular indicated by a black oblique spot,

the renitorm by a black V-shaped mark ; a discal subraar-

ginal )
ale line, rather far from the margin, slightly sinuous

and marked and spotted in places with black
;
grey marginal

dots: hind wings unmarked ; cilia of both wings with a pale

basal line: underside paler j hind wings whitish; a brown
discal dot.

Expanse of wings 1 ^^ inch.

Kulu {Graham Young).

Allied to S. carnipennis, Butler, from Japan.

Elusa semtpecten, nov.

(? ? . Palpi with the second joint brown, the third paler

and ochreous red ;
head, bcdy, and fore wings dark brown,

with a bronzy gloss ; orbicular represented by a white dot
ringed with black, the reniform by two spots, one above the

other, also ringed with black; these spots in some specimens
are snow-white, in others brown ; indications of three trans-
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verse, outwardly curved, sitmous brown lines—antemedial,

j)«)stmedial, and submarginal— the last in some examples witli

two or three black dors towards costa : hind wings brown,
with a wliitish cilia : underside pale brown ; hind wings with

a cell-spot and pale internally; body and legs with a red

tinge.

Expanse of wings ^^j inch.

Queensland.

ISuperficially like Penza puncticeps^ Wlk. The typo of the

genus Ehisa is wneusalis, W^lk,, from Sarawak, which has a

large boss of black scales at the bend in the antentue of the

male, beyond which the antennaj are unipectinate ; E. bipars,

Moore, and E. antentiata, Moore, agree therein ; Penza puncti-

cepSf Walker, from Borneo, has shortly bipectinate antennae

in the male from base onwards; in the male antennaj E.semi-

pecten agrees with typical Elusa, except that the boss of scales

is wanting, there being merely a thickening at the bend.

Caradrina hennia, nov.

^ $ . Head, body, and fore wings fawn-colour, some white

scales on the head at the base of the antennae ; a white line

at the base of the cilia, otherwise absolutely without markings :

hind wings white, slightly tinged with reddish grey on coital

and outer margins ; a white line at base of cilia, as in fore

wings : underside paler ; hind wings with silvery scales.

Expanse of wings /j inch.

Sarawak, Borneo.

In the B. M. unnamed. 1 have it also from Calcutta.

Family Quadrifidae.

Subfamily Poltdesmin^.

Pandesma paganay nov.

(J. Palpi ilark brown ; body and wings of a uniform pale

purplish brown, with a slight ochreous suffusion : fore wings

with a black suffused basal patch, a large blackish, almost

square patch on middle of costa, and another with rounded

lower edge before the apex ; the whole costal margin marked

and spotted with black; a very indistinct sinuous, transverse,

blown medial line in continuation of the outer edge of the

medial patch, and another similar line just beyond it: hind

wings pale at the base, with a large blackish patch in the

centre before the middle and traces of an indistinct sinuous

discal line ; marginal festoon of both wings brown, with

brown points : underside brownish grey ; fore wings with a
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brown luniile at end of cell ; hind wings with a similar

lunular mark and a spot below it.

Expanse of wings 1 j'^, inch.

Jaintia Hills.

Belongs to Hampson's Section 1 A. h\ mid legs with a tuft

of long hair from the femoro-tibial joint, and is allied to

P. costah's, Moore.

There is an example from Sikkim in the B. M. witliout

name (Quadrifidfe, drawer no. 226).

Subfamily Opriusinm.

Bocula erota, nov.

$ . Palpi, head, thorax, and fore wings dark yellow, tinged

with bronze, and irrorated with very minute grey atoms ; a

prominent blackish spot at end of cell ; a very broad brownish-

black marginal band, its inner edge running straight up from

the hinder margin near the angle, ending opposite the upper

angle of the cell, where it abruptly bends and is irregidarly

sinuous to the apex of the wing ; an indication of a thin grey

band in the disc, close to the inner side of the broad marginal

band; marginal points black, with yellow dots: hind wings

dark ochreous brown, without iriarkings : underside uniform

dark grey-brown
J
hind wings with a cell-spot; both wings

with marginal ochreous points.

Expanse of wings I^q inch.

Port Blair, Andamans.
AWied to B. punciilineata, Hmpsn. ; the marginal band is

much broader and differently shaped and the discal row of

black dots is wanting. I iiave received several examples,

all females.

Mutina shumara, nov.

(J ? . Pale ochreous pink
;

palpi dark red below : fore

wings irrorated with red, a brown cell-spot, and crossed by
many straight red-grey bands, two antemedial indistinct,

two postmedial, both rather close together ; several before the

margin very close together, broadly shading the marginal
space : hind wings paler, with three indistinct discal bands,

most apparent towards the abdominal margin
; both wings

with minute black marginal lunules and pale-tipped reddish

cilia: underside pale pinkish, without any markings.
Expanse of wings ^^^ inch.

Sarawak
J Borneo.

Hardly any variation in the long scries before me ; there

are two examples from Borneo in the B. M. unnamed
(QuadriHda^, drawer no. 127).
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Genus Tiruvaca, nov.

J . Fore wings narrower than hiiul wings, of uniform

width througliout ; costa straight, becoming convex shortly

before apex, whicli is slightly subfalcate ; outer margin
oblique, subsinuous, hinder angle obtuse ; hinder margin
strongly convex on basal halt: hind wings am|)le, outer

margin well rounded ; apical and anal angles both well

niarked ; antennte slender, minutely subserrate and pubescent

;

palpi with second and third joints erect in front of face,

laterally flattened, the second joint with a tuft of hairs at

apex on uji|)erside jirojecting over the third ; tongue and
frenulum present ; femora and tibire densely hairy ; hind

tibia with four long sharp spurs.

Fore wing with the cell half as long as the wing ; disco-

cellular concave ; veins 1 to 5, the median vein itself, and the

submedian fold all distorted and sinuous; vein 2 from just

beyond middle of cell, bent downwards and closely ap])roxi-

mated to submedian fold in its outer half; vein 3 from three

fourths of cell, approximated at first to the median, then

curved downwards; veins 4 and 5 from lower end of cell,

co-sinuous at first, then divergent ; the median vein itself

thickened and bent dow nwards before end of cell; 6 from upper
angle, 7 and S stalked from upper angle, 9 and 10 stalked

from three fourths, 9 soon anastomosing with 7 and 8; 11

free, but closely approximated to 10; basal half of cell

clotlied with downy hairs ; wing-membrane between median
vein and submedian fold fluted and without scales.

Hind wing with the cell short; costal well separated from
subcostal ; veins 6 and 7 from upper angle of cell ; 3, 4, and
5 close together from lower angle.

? . AVith the fore wiigs triangular and the veins normal.

The male is coloured and maikcd like the female, but the apex
of the fore wing is more produced.

Type Tiruvaca [Thermesia) subcostalisj Walker, xxxiii.

p. looH.

The type specimen (a female) came from Moulmein.
Kiriwini, Trobriand Island.

I'latyja viinutipuncta, nov,

J $ . L)ark olive-brown
;
palpi nearly black, with yellow-

tips; antennaj yellow at the base; spots and dots on the

wings pale grey : fore wings with a subcostal round spot a

little beyond tlie middle, a large spot in the lower disc, several

dots in the interior, a discal row of dots across both wings,

obsolete towards costa of hind wings, and a njarginal row of
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grey points
; cilia white : the inulerside is browner and less

olive, the wings witiiout markings except for the discal row
of dots, obsolete on the fore wings in the male, distinct and
comjilete on both wings in the female.

Expanse of wings 2|*j inches.

c^. Singapore. In B. M.
? . Jaintia Hills.

Family Focillidae.

Ztthes muUiphiga^ nov.

? . Of a uniform ochreous grey, with brown irrorations
;

last joint of palpi with a black band at the tip : fore wing
with two large green-black spots— first at costal fifth, with

some red-brown scales beneath it, a sinuous pale line on each

side, which circles round the spot at the costal edge, forming

all together a subbasal band ; the second is at the end of cell,

a black dot in the middle, a pale medial red-brown band,

more or less double, straight across the wing, except where it

courses round the large cell-spot ; a discal straight band,

which is green-black, from below the costa to vein 5, crossed

by the whitisli veins, and a whitish transverse line down the

black centre, some black and white costal marks : hind wing
with a large green-black spot at lower end of cell, two near

anal angle, and a medial double grey line touching the inner

side of the large cell-spot; both wings with a submarginal

highly sinuous band, the space from this to the outer margin
darker than the rest of the wings

;
small black lunules close

to the margin and gx&y cilia with pale basal line : underside

grey; fore wings tinged with pale red, small cell-spots; a

medial sinuous reddish line across both wings ; a broad

blackish band, smeared with greyish, and black lunules near

cuter margin as above.

Expanse of wings 1^ inch.

Jaintia Hills.

Egnasia costalis.

Acharya costalis, Moore, P. Z. S. 1883, p. 28, pi. vi. fig. 10, c?.

The type specimen is a male from the Andamans. I have

now the other sex ;
it is in general coloration and in the

disposition of the markings similar to the male, but the costal

band of fore wings and the discal line of both wings are

purplish black, instead of being ochreous white as in the male.

Port Blair, Andaman Island.
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Diomea diffitsifascia, nov.

(J . Palpi dark blackisli brown, ochreous on the inner sides

and at the tips of terminal joints ; head, body, and wings of a

unifoini dark blackisli brown, tinged with pink; some white

marks on costa ; four white points towards apex; a broad

pinkish-grey diffused band, narrow towards eosta, broadening

downward to the hinder angle, covering nearly its outer half,

tlie band containing a whitish angulated transverse line and
many brownish marks and suffusions ; some .ti;rey marks near

apex, indieating a submarginal band, also slightly indicated

on tlie hind wings, which are otherwise without markings
;

both wings with black marginal spots and black marginal

line ; cilia of fore wings brown with ochreous spots, of hind

wings brown with ochreous tips : underside nearly black

;

fore wings with the discal band white and pure ; apical

portion blackish grey.

Expanse of wings 1-j^ inch.

Sarawak, Borneo.

There is an example of this species in the B. M. from

Borneo unnamed.

Diomea almana^ nov.

? . Palpi ochreous, a black band above at end of second

joint, a black stripe above along terminal joint ; head, thorax,

and abdomen pinkish brown, with grey markings: fore wings
with nearly the entire inner space smeared with pinkish grey,

due to the thinness of the scaling; thicker scales at the base,

along the costal apex and outer marginal portions dark pink-

brown, forming the commencement of transverse bands divided

by pinkish-grey lines, and the commencement of two white

bands indicated on the costal third and two thirds by white
marks ;

marginal line black, slightly running in on the veins :

hind wings pink-brown, with several blackish-brown transverse

bands; a black central angulated line, broadly suffused with

white on the outer side ; a blackish marginal band, witii a

broad white suffusion running through it; a marginal black

festoon ;
cilia of both wings ochreous, with brown patches :

underside uniform pale grey, with indications of a central

transverse band.

Expanse of wings 1 ,-„ inch.

Sarawak, Borneo.

Diomea lichenosa, Ilmpsn., has a similarly smeared space

on fore wings, but the markings are quite different.
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Genus Rhesala, Walker.

Jifiesala, Wiilker, xv. p. 1776 (1858).
Euea, Walker, Journ. Linn. Soc. vii. p. 65 (1864).
Daona, Walker, ibid. p. 190.

Vescisa, Walker, ibid. p. 191.

Raparna, Moore, Descr. Ind. Lep. Atk. p. 177 (1882).
Ilhignln, Moore, ibid. p. 180.

Bi/t'iinia, Moore, P. Z. S. 18S3, p. 28.

Uliesala mansueta.

Daona mansueta, Walker, Journ. Linn. Soc. \\\. p. 100.

Byturna niffascia, Hmpsn. 111. Het. B. M. viii. p. 100, pi. cxlviii. fig. 6
(1892).

Rajxirna dif/ranuna, Ilmp.«n. Moths Ind. iii. p. 24 (189o).

Xanthoptera 7nansueta, Swinb. Cat. Het. Mus. Oxon, ii. p. 57 (1900).

Sarawak, Borneo. Also from the Nilgiri Hills.

Sir George Hanipson has put this form as one of the

synonyms of the common Indian R/iesala digramma, Walker
;

but it is a good form and very constant. I have some tine

specimens now from Sarawak, and am able to properly

determine it ; the type specimen is old and badly set, and
would not bear mucii handling. I have three examples from

the Nilgiri Hills; they are slightly larger, but otherwise

identical.

Rhesala asphalta, nov.

J . Ochrcous brown, both wings crossed by miny very fine

brown striations ; orbicular round, reniform ear-shaped, both

pale-ringed; transverse lines dark brown, indistinct— fir.st

anteniedial, nearly erect ; second postmedial, from centre of

hinder margin, outwardly oblique and sinuous, curving round

the reniform to the costa; third submarginal and sinuous;

costal margin with some pale points towards apex ; one

example has a deep black band filling up the inner space

caused by the curve of the second line : hind wings with two
indistinct pale discal lines, marked with brown on their inner

sides towards the abdominal margin ; both wings with black

marginal lunules : underside uniform dark grey, pale points

on costa of fore wings ; black lunules on outer margins of

both wings.

Expanse of wings ^q inch.

Dawson, Queensland.

Allied to R. tmparata, Walker, but that species has a dark

brown band behind the collar.

Rhescda iada^ nov.

J ? . Head, thorax, and fore wings bright orange-yellow,
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inoratcil witli umI, tlu' tliicknesa of tin; irroratioiis giviiii^ a

(lark sliadi" to tlie co.stji, i\\\A broadly so to the outi'r marginal

bonier; a black clot at the en<l of cell ; aiitetnedial and j)')st-

medial transverse brown lines or thin bands, nearly erect but

very sifinous, almost zi;j:;z:tg ; the disc with three rows of very

fine black points, not always visible to the naked eye : hind

wings ochreouM grey, outer margin broadly smeared with dark

red-grey; an indistinct sinuous medial brownish line ; cilia of

both wings with the inner half orange, the outer half white,

divided by a brown line : underside brownish grey, whitish

on the hinder border of fore wings; a sinuous, indistinct,

brownish discal line across both winjrs.

Lxpanse of wings ,Hy inch.

Sarawak, Borneo.

Rather variable in shades of colour; so:ni! of my very

long series are much paler and yellowish, nearly all the

females are paler and more yellow th;m the males.

There is one example in the B. M. from Borneo unjiamed.

Allied to R. ochreipennis^ Moore, and R. transversa, Moore.

Rhesala lavisy nov.

cJ . Pectus white; top of head and fore part of thorax

whitish, rest of thorax and fore wings shining pink-grey, with
an ochreous tinge, with sparse grey irrorations ; a black dot

at the end of cell ; two indistinct blackish transverse discal

lines, with some black dots on them ; blackish points also

close on the veins to the outer margin; cilia ochreous grey,

with pale ends : hind wings pale ochreous grey, darkest on
the outer half; cilia jjale pink, with white ends : underside

of a uniform pale ochreous grey, shining, without any
markings.

Expanse of wings 1 inch.

Coonioo, Queensland.

1 here is an example of this species unnamed in the B. M,
from West Australia (Quadritidai, drawer 224).

[To bo continued.]

LXIII.— The Mechanism oj'the Protrusion of the Tomjue of the

Anura.—Preliminary 2Sote. By Prof. Makcus Haktug,
M.A., D.«c., F.L.H.*

FuK an explanation of the mechanism whereby the Anurous
liatrachia protrude and reverse their tongue one nwiy seek in

• Tra'jslftt<?d bv the Author and sli^rlitly moditicd. From the ' Comptes
R»>ndu3 de I'Acad^mie des Sciences,' March 4, li-HJl.
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vain in general textbooks of zoology and in special mono-
graphs. Almost all authors have been content to repeat

after Fixsen that the genioglossus muscles are the " pro-

tractors " and the hyoglossus muscles the " retractors," though

the frog has served as the object for the initiation of the

student into the problems of anatomy and piiysiology for over

forty years. As my own annual course begins with the study

of the frog, this gap in our knowledge had long preoccupied

me. A very simple experiment has sufficed to till this gap
and to demonstrate how the frog throws forth its tongue and

turns it through an angle of 180°.

If we expose the tongue by removing the upper jaw and

front of the skull (cutting straight across behind the eyes

with a pair of stout scissors), remove the skin of the lower

jaw, and then inject air or liquid through a small hole in the

mylohyoid (mandibular) muscle, the tongue rises up and

springs forward, especially if, at the same time, we draw
forward the hyoid bone. Again, if we inject with melted

cocca-butter coloured with carmine or alkanet, and keep up the

pressure till the mass sets, we find that it fills an enormous

lymph- sac between the muscle and the body of the hyoid,

extending through a median intermuscular fissure into the

tongue itself, sending branches between the fan-shaped rami-

fication of the intrinsic muscles at the edges of the tongue

and into its terminal dilatations.

The whole mechanism is now obvious. The petrohyoids

raise the hyoid bone and commence its protraction, an action

continued by the geniohyoids. The genioglossi and hyoglossi

may co-operate to some extent at first, shortening the tongue,

and so expanding its cavity ; but it is the MYLOHYOID which

by its contraction expels the lymph of the subhyoid space

into the tongue, and is the true " protrusor lingute " muscle.

In retraction the intiinsic muscles pull the tip of the tongue

backwards, and the median portion of the genioglossi espe-

cially pull its base downwards and inwards. The sterno-

hyoids and omohyoids retract the body of the hyoid bone,

with its attachments to the tongue, and the closure of the

mouth by the levators of the mandible presses the tongue

ao-ainst the roof of the mouth, and so expels the lymph from

its cavity. Clearly this sudden propulsion of the tongue of

the Anura is an erection, and is thus comparable with the

sluo-gish protrusion of the foot in Lamellibianchs, also too often

miscalled a '' protraction."

Silvestro Baglioni, in his recent remarkable solution of the

problem of the respiration of the frog *, hitherto misunderstood,

* In Arch. f. Anat. u. Physiol., Physiol. Abth. 1900, Suppl. Bd. p. 36.
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ha9 noted that during the contraction of the mylohyoid the

tongue " wird iiach vorn und obcn qezogen." For the further

development of this movement into the protrusion of tho

tongue all that is required is the further simultaneous advance
of the hyoid bone and a more complete contraction of the

ni} lohyoid muscle.

1 i)roposc completing this study with a detailed account of

the dissection of the structures involved, for which I am
awaiting the suppl}^ of larger objects than the common grass-

frog, which is alone at my disposal at Cork.

LXIV.

—

L^ote on a Dolphin showing traces of an Kacountcr
with a Cuttlefish. By Professor D'ArCY W. THOMPSON,
C.B.

A SPECIMEN of Grampus griseus which 1 obtained last

Christmas at (jalway set me thinking of the curious markings
which have been often described as present on this species,

though I did not find them on this particular specimen.

These markings are well figured in Flower's paper in the
* Transactions of the Zoological Society ' (vol. viii. pi. i.)

;

and the suggestion first made by Capt. Chaves, of Ponta
Delgada *, that they are the traces of encounters with large

cuttlefishes is now well known and generally accepted. The
purpose of this note is to call attention to a very much older

figure of a dolphin on which a great cuttlefish has left his

unmistakable marks.

The annexed figure is a copy of that on pi. xxviii. (Mam-
niil^res) fig. 2, of the ' Voyage de I'Astrolabe,' and represents

the lower surface of the head of Delphinus nova^-zelandice,

Q. et G., a somewhat doubtful species very closely resembling
1). delj'his. On j). loU of the text the authors say :

—"On
remarque sous la niiichoire inferieure des pores formant de
petits anneaux ;

et sur le corps, de petites plaques de stries

blanches assez reguli^rement contourndes." This statement

appears again in Gray's ' Catalogue of Seals and Whales,'

p. 246. A glance at the figure will show that the su-called

pores are the clear impressions of the suckers of a cuttlotish.

The dolphin itself was 5 feet 10 inches long, and we may
judge from the figures that the sucker-rings were about, or

very nearly, an incii in diameter. We may, perhaps, go a

* In Girard's " CtSpbalopodes des iles Azores," Jom. Sc. math. phya. e

natur., Lisboa, (2j ii. 189:^. Cf. also Richard et Neuville, Mdui. 8oc.

Zool., Paris, vol. x. p. 102 (1897).
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little further, and surmise that while these impressions were
left by the suckers, the patches of ^'striaj" were produced by
tentacular hooks—in short, that the cuttlefish which made
both was a giant Onychoteuthis. And on closer inspection of

Flower's figure (already quoted), we seem to see there also

both the rounded impressions of suckers and the deeper longi-

tudinal scores of hooks. MM. Kichard and Neuville, in the

case of the grampus they describe, are inclined to ascribe both

sets of markings to the action of suckers, and suppose them

to have betMi made by an Architeuthis.

I am inclined to ascribe to a similar origin certain markings

that various other authors have described without venturing

to attribute them to a definite cause. Prof. Van Bambeke,

in a paper on the hair-follicles of the upper jaw in Tursiops

(Bull. Acad. Roy. Belg. 1888), has quoted certain of these
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observations, pointing out that some, but not all, arc to be

looked upon as the traces of ruilimentary hairs. For instance,

Dr. A. Fjc-lstrup, of Copenliagen (Zool. Aiiz. xi. p. 14, 1888),
writes as follows:—" Bei den ineisten in Midvag gelii Iteten

Globiocephalen zeigte die Haut, zutnal in der Unter- und
OKerkifferregion, cine Menge kreistorniigcr Porenfiguren, in

Giosse und Anordnung individuell selir verschicden. Die
Kreise liaben nieistens einen Diameter von '.5-1 cm., einzelne

bis iiber 1*5 cm. Die Anzahl der Poren in jedera Kreise variirt

der Grosse gemtlss von etwa 20-50; ihr Diameter ist durch-

schnittlich "IG mm. Es finden sich sowohl unvollstiindige,

sich schneidendeoder beinaheconcentrische Kreise als verein-

zelte Poren." The general description of these structures,

their size, the manner in which tlie circles intersect or overlap,

their irregular arrangement, in various parts and on some
individuals only, and the further statement that no sign of

them is visible in the foetus, all incline me to think that here

also we have to do with scars left by a cuttlefish. Similar

structures have evidently been observed in Olobiocephalus by
Bennett, quoted by Eschricht and again by Fjelstrup :

—

" On the head, and chiefly around the lips, the skin is marked
with many scattered circles, each the size of a sixpence, and
composed of a single row of small depressed dots, which
would appear to mark a disposition to the formation of

vibrissas or whiskers.^' 1 need hardly repeat that I do not

agree with this interpretation of their cause.

LXV.

—

A List of CaUfornian Diatoms.

By C. Mereschkowsky.

'Concluded from p. 480.^

133. Campylodiscus Thuretii, Breb. J^an Pedro, Monterey,

not rare. [M.]

134. Striatella unipunctata, Agardh. San Pedro, Monterey,

not rare. [^1-]

135. Rhabdonema lineare, Mer. Common in Northern Cali-

fornia ; Monterey, rare; San Pedro, very rare. [M.J

This species has been described and figured in my paper

"On Polynesian Diatoms " (see chapter iv.).

136. Rhabdonema, sp. ? (PI. V. figs. 21, 22.) Northern

Calitornia, rather rare. [M.]

Valve linear-rhombic or rhombic, strongly gibbous in the

Ann. d: Mag. S. Hist. Ser. 7. I y/. vii. 35
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middle, with rounded ends; length 0*0'i-0"140 mm., breadth

0*022-0'028 mm. Structure composed of cost*, which,

however, are very indistinct, almost invisible with an ordinary

magnifying-power, the intercostal alveoli forming parallel

stria? becoming radiate near the ends, which are smooth.

Pseudoraphe very narrow, sometimes indistinct. Number of

stria? 5"5-6*5 in O'Ol mm. Number of puncta 8 in 0*01 mm.
Girdle-face as in B. arcuatum^ but with finer transverse costse,

usually 8 (from 6 to 10) in O'Ol mm.
Fig. 21 shows a valve as it appears under an ordinary

magnifying-power, the costa not being seen and the rows of

puncta resembling those of Achnanthidiam brevipes; fig. 22

is a part of the valve under a greater maguifying-power.

This species, which has probably already been described *,

but which for lack of necessary books I am unable to deter-

mine, is very frequent in the Aleutian Islands, and I possess

it also in a slide labelled " California," without further indi-

cation of locality. Other species which this slide contains

indicate tliat it comes from Northern California.

137. Entopyla incurvata (Am.), Grun. Not rare in Southern

Calitoruia (Catalina ; Cleuiente Islands and the coast,

Jrlaliotus washings) ; Californian guano. [M.]

Length 0*12 1-0-217 mm.
;
girdle-face of a large specimen

O'Ol mm. ; distance between two costse 0'007 mm.

138. Gephyria media, Arn. Redondo Beach, not rare ; Mon-
terey, rare. [M.J

Length 0196 mm., breadth of the girdle-face attaining

0*057 mm. ; strias 5 in 0"01 mm. Eudochrome granular,

composed of 30-40 large granules.

139. Grammatophora angulosa, Ehr. San Pedro, very rare.

[M.]

140. Grammatophora angulosa, var. hamulifera, Kiitz. San
Pedro, Monterey, very rare. [M.j

141. Grammatophora arctica, 01. Not rare in Monterey and
in'^Morthern California, rare in Southern {Huliotus

washings). [M.]

Valve linear, very slightly attenuated towards the apices,

breadth 0*007 mm.; stria? distinct, 12 in 001 mm., com-
posed of distinct puncta; length of the frustule 0*028-

0054 mm., breadth 0"013-0*021 mm.; septa forming two or

* If not, its proper name would be R. gibbosum.
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tliree uiiclulations, upper end bent in a hook as in Gr. anga-
losd.

142. Giammatophora costata, Mer., sp. n. (PI. V. figs, lo,

IG.) i\l(iiiteicy, very rare. [M.]

Valve somewliat broad, perfectly linear, with broadly
rounded apices; structure composed of costas 8'5 to 9 in
0"01 mm. ; intercostal sj^aces with a double row of small but
distinct puncta formin;,^ decussating rows, pseudoraphe rather
indistinct. Length 0'0417-005ti5 mm., breadth of the valve
0-0115-0-013o mm.; diameter of the openings 0-0076-
0-013 mm.

I have seen only three valves of this species, which has
the same structure of the valves as in Achnanthes longipes or
Diploneis SinitJiit. The septa, as can easily be seen from
fig. 16, form more than one undulation (probably two or
three) ; the openings of the septa are quadrangular, in small
specimens they are rounded.

143. Grammatopliora decussata, ]\Ier. Monterey, very rare.

[M.]

For the description of this species see my paper " On Poly-
nesian Diatoms."

14:4. Grammatopliora marina, var. communis, Grun. Sau
Pedro, Redondo, common ; Monterey, not rare. [M.]

145. Grammatopliora marina, var. hawaiensis, Mer. Mon-
terey, rare. [M.]

Length 0"065 mm., breadth of the girdle-face 0*024 mm.,
diameter of openings O'OOGo mm. Described and figured in

" Polynesian Diatoms."

14G. Grammatophora marina, var. macilenta, W. Sm. San
Pedro. [M.]

147. Grammatophora maxima. Gran. San Pedro, very rare.

[M.]

This might be the G. robusta, Dippel. I do not understaiul

the difference existing between the latter and G. )na.cinui.

There are a number of other species and varieties of

Grammatophora to be found in California, which, however,

require further examination and a careful comparison with

similar forms from otiicr localities.

148. Plagiogramma californicum, Grev. San Pedro, very
rare; Calif, guano. [Gv., M.]

Occurs in Californian guano. Plagiogramma {yirequale,

Greville, seems to me to be the same as this species.

3')*
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149. Plagiogramma piilchellum, Giev. Californian guano.

[Gv.]

150. Plagiogramma pulchellum, vav. ornata, Grev. Cali-

fornian guano. [Gv.]

151. Plagiogramma validum, Grev. Californian guano. [Gv.]

152. Climacospheniapacifica, Mer. San Pedro, very common.
[M.]

This species has been described and figured in my paper
" On Polynesian Diatoms." The stypes are broad, elongated,

and always contain in great number a small parasitic Navicula,

so that at first glance the frustules of Climacosphenia appear

to be sessile and fixed on some Scliyzonema.

153. Licmophora californica, Grun. San Pedro, very com-
mon ; Catalina Island, common ; Redondo Beach^ com-

mon ; Monterey, rare. [G., M.]

Endoclirome composed of numerous rounded granules.

Stypes short, structureless, witii dichotomic ramification,

colonies snudl.

154. Licmophora capensis, Grun. Rather rare. [G., M.]

A sessile form.

155. Licmophora debilis (Kiifz.), Grun. San Pedro, com-

mon ; Catalina Island, very common on Macrocystis.

[M.]

156. Licmophora dubia, Grun. San Pedro, very common;
Catalina Island, rare ; Monterey, rare. [M.]

Grunow considers this Licmophora as being a variety of

L. Jiirgensitj from which it differs by the strictly superficial

septa, with septal puncta disposed on the extreme upper

margin of the frustule. This characteristic, as well as a few

others, being very constant in L. duhia, I prefer to regard

it as a separate species, the more so as L. Jiirgensn does not

occur in the Pacific Ocean, while L. dubia is very common.
This species seems to be a widely distributed one, reaching

even the Indian Ocean (Sumatra).

In California the frustules are always sessile, while in the

Black Sea they are fixed on somewhat elongated structureless

stypes.

157. Licmophora dubia, var. latior, Mer. (PI. V. figs. 10, 11.)

Catalina Island, on Macrocystis, common. [M.]

Valve rather broad, cuncate, or elongated-ovoid, slightly

and gradually attenuated from the summit to the inferior
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apex, which is broad and rounded* ; niartrins straight, superior
apex broadly rounded. Pseudoniphe indefinite; strine very
fine, not less than 24-25 in 01 mm. Girdle-face narrow,
cunoate, with rather delicate margins, upper angles rounded.
Septa suj)erlicMaI, very thin, straight, septal puncta small,
strongly marginal. Endochrome granular. Length 0'031-
0-041 mm., breadth of the girdle-face 0-0077-0-0125 mm.,
breadth of the valve 0010-0011 mm.

This variety differs from the type species, into which it

gradually passes, by its broader valves and the more delicate
appearance of the frustule. The breadth of the valves of
L. chihia is about 00(>9 mm., sometimes only 0'006 mm.
(and even 00053 mm.), while here they are never below
001 mm., and their form is somewhat different, being more
ovoid.

l.")8. Licmophoraflabellata (Carm.), Agardh. Common. [M,]

159. Licinophora flabellata, var. parva, .Mer. (PI. V.
figs. lL'-14.) San Pedro, not rare; Monterey, very
common. [M,]

I have quite a numb r of slides containing L. flabellata

from the Black Sea, the Adriatic, the Mediterranean, the
Calitbrnian coast, &c., in which this species, although
greatly v;irying in size, is never represented by specimens
below 0'117 mm., varying from 0"117 to 0*437 mm. In one
gathering from Monterey, however, I found in great number
a small form varying from 0*064 to 0'146 mm., usually being
about 0075-0' I mm., in which larger individuals are very
scarce, and this same form frequently occurs also in several

gatherings from San Pedro and in one from Sumatra. These
facts prove undoubtedly that such forms cannot be considered
merely as small-sized individuals of L. Jlubellala, but rather

represent a separate variety, peculiar as it seems to the Pacific

and Indian Oceans.

The form of the valve, in the smaller specimens at least,

is also somewhat different and the girdle-face is broader

and more cuneate. I give here a series of individual

measurements :

—

Length: (>W4 0068 0-0<38 0072 0082 083 0090
Breadth of the friist.: 020 002o 0031 x 0019 0024 0"^027

0094 0098 q-100 0127 0146
021 0020 00.J1 x' 0020'

Breadth of the valve 0-007-0-008 mm.
• Fijr. 10 haa been represented by the engraver as bein^ slij^htly asym-

metrical, whicli is not the case. The upper niarpin of tig. 11 oug-fit to be
straitrht.
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160. Licinophora lata, Mer. (PI. V. figs. 1-3.) San Pedro,

liedondo Beacli, very common ; Monterey, common. [M.]

Valve broad, bottle-shaped, upper part somewhat linear or

slightly attenuated to the summit, abruptly attenuated towards

the lower third or fourth, becoming conical ; lower apex some-

what narrow, rounded, upper broadly rounded. Pseudoraphe

rather broad, very distinct, stria? very fine. Girdle-face

moderately broad, cuneate, upper angles subrounded, upper

margin convex; septa very deep, 0012 mm. in average,

arcuate ; septal puncta distinct, round. Endochrome granular.

Forming numerous colonies on long stypes composed of two

layers, an external and a thinner but denser inner one ; mode
of ramification the same as in L. dalmatica, L. gracilis^ and

L. paradoxa. Length 0"055-0*077 mm., breadth of the

girdle-face 0-028-O'Oil mm., breadth of the valve 0-014-

0020 mm.
This species is nearly allied to L. imradoxa^ from which it

difi'ers by the much broader valves of a somewhat different

shape ; the granules of the endochrome are rounded, while in

L. paradoxa they are usually elongated, bacilliform, and the

colonies are symmetrical, while in L. paradoxa one side of

the colony is always more developed than the other.

IGl. Licmopliora Monksii, Mer. (PI. V. figs. 8, 9.) San
Pedro, common; Redondo Beach, not rare. [M.]

Valve broad in the middle, slightly attenuated towards the

superior apex, which is truncate, sometimes broadly rounded,

more considerably attenuated towards the lower end, which is

narrow ; lower part forming an elongated cone with usually

straight margins. Striae fine, except at the lower end, where

they are distinct under an ordinary magnifying-power, about

12-13 in 0"01 mm. Girdle-face (fig. 9) cup-shaped, with

more or less convex margins, upper angles rounded. Septa

very deep (average 0007 mm.), very fine, almost straight

and parallel, somewhat divergent above the septal puncta, the

latter small, round, very distinct ; secondary puncta large,

adjoining the septa. Endochrome granular. Forming small

colonies on short structureless stypes. Length 0'017-0'043

mm. (usually 0"025-0"03.5 mm.), breadth of the girdle-face

0-01 2-0-021 mm., breadth of the valve 0-007-0-008 mm.
The cup-shaped girdle-face of this species is a very peculiar

character, not to be found in any other species. The secondary

septal puncta (a, a in fig. 9), which usually are situated in-

wards of the septa, are here so close to the latter tiiat, if not

carefully examined, they can easily be mistaken for the septal
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puruta lliemsclves, the more so as tlicy arc lar^'or than these

latter. The deepness of th« septa and their parallelism below
the punctn, as well as the distinet strite at the lower part of

the lVii.<tido, contribute to make out of this species a very

peculiar one. It has some relation only to L. profande-

neptatOf Mcr., frum the Mediterranean.

1G2. Licmophora monterej'aua, Mrr. (1*1. V. fig, G.) Mon-
terey, very rare. [.M.]

Valve narrow, linear in its upper half, abruptly attenuated

in the middle, becoming again linear and very narrow in the

lower quarter ; superior apex broadly rounded, inferior in-

flated. Pseudoraphe invisible ; strias very fine, about 23 or

more in O'Ol mm. Septa dee|) (0"0175 mm.). Length
0119 mm., breadth of the valve 008 mm.
The valve of this species has a form similar to that of

/,. remuloidesy Mer., from the Black Sea, but it is a very
distinct species, the septa being deep and the lower apex in-

flated. It differs from L. grandis by the indefinite pseudo-

raphe, which is very distinct in the latter ; the valve is also

different. It has no close relation to any other species.

163. Licmophora pacifica, Mer. (PI. Y. figs. 4, 5.) San
Pedro, not rare. [M.]

Valve broad, cuneate, ovoid in small individuals, sometimes
slightly attenuated towards the summit, gradually tajjering

from the summit, which is broadly rounded, towards the

narrow and subacute inferior a[iex ; margins straight.

Pseudoraphe and striai distinct, the latter about 11-12 in

O'Ol mm. Girdle-face broadly cuneate, with up[)er angles

rounded, walls thick, inferior apex broad. Septa compara-

tively deep (average 0*0053 mm.), moderately arcuate
;

septal jHincta round, very distinct. Endochrome granular.

Sessiliform. Length 0028-0 046 mm., breadth of the

girdle-face 0-028-0-036 mm., breadth of the valve ODOSo-
0-01 mm.

This species has a certain resemblance to L. Lyngbyei, to

which it seems to be allied ; it differs by the valves being

.«<ometimes ovoid, by the septa, which are not so deep, and

the absence of stypes. The valves of larger specimens

resemble somewhat those of L. capensis, Grun., but the septa

are much deeper than in the latter.

164. Licmophora paradoxa, var. San Pedro, common. [M.]

This is not the ty|)e species, as represented by a form
which is extremely abundant in VilletVanchc (Mediterranean)

;
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the Calitornian form differs from the latter by its greater

size, attaining O'l mm., usually 0-07-0'085 mm. (the type

varies from 0-035-0 088 mm., average of thirty-three cases

0054 mm.), and by the endochrome, which is always com-

posed of numerous moderately elongate elliptic granules,

while in the Mediterranean form they are usually very elon-

gate, bacilliform, and not numerous. I give no name to

this variety, as it requires further examination.

165. Licmophora Thiimii, Mer. (PI. V. fig. 7.) Monterey,

common. [M-]

Valve of medium breadth, strongly clavate, slightly ar-

cuate and asymmetrical, rarely symmetrical; upper part

inflated, attenuated towards the superior apex, which is broad,

truncate, abruptly attenuated at the superior quarter, be-

coming narrow and almost linear, inferior apex slightly

inflated. Pseudoraphe broad, very disti'.ict; striaj 16-17 in

0"01 mm., at the lower end as well as in the middle. Girdle-

face cuneate, with rather thick outlines, upper angles sub-

acute. Septa deep (average 0016 mm.) , slightly arcuate, thin

below the septal puncta, thick above them. Length 0'098-

0-188 mm., breadth of the valve 001 15-0-0180 mm.
It is to Mr. Ed. Thum of Leipzig, the celebrated mounter

of diatoms, who on many occasions assisted me in my studies,

that I dedicate this species. It has no close relation to any

other.

166. Eunotogramma, sp.? (PI. V. figs. 24-27.) San Pedro,

rare; Hawaii, rare. [M.]

I give the figures of a species of Eunotogramma which I

have met many times, and which, for lack of necessary books,

I am unable to determine. The strite are sometimes fine,

invisible with an ordinary raagnifying-power (figs. 26, 27),

sometimes distinct (figs. 24, 25), about 9 or 10 in O'Ol ram.

Length 00175-0023 mm,, breadtli of the girdle-face 0"011-

0-013 mm., breadth of the valve about 0007-0-008 mm.

167. Raphoneis amphiceros, var. rhomMca, Grun. San Pedro,

rare. [M.]

168. Opephora pacifica (Grun.), Petit. San Pedro, Mon-
tu-ey, common. [M.]

169. Clavicula recens, Mer. Northern California, very rare.

^^•^

See my paper " On Polynesian Diatoms," chapter iv.

170. rra|;ilaria (striatula, var. ?) californica, Grun. [G.]
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171. Fragilaria coccochroma, Mer. San Peilro, rare. [M.]

See my paper on tlie Diatoms of the Black Sea.

172. Fragilaria hyalina (Kiitz.), Grun. San Pedro, rare.

[M.]

173. Fragilaria spiciila, ^ler., sp. n. (PI. V. fig. 17.) Santa

Monica, rare. [M.]

Valve very narrow, lanceolate, with cn<ls acute, length

about 0"01 mm., strife invisible. Ginlle-face very narrow,

linear-lanceolate, with ends truncate. Forming small colonies

in zigzag on very short narrow stypes, parasitic on Nitzschia.

Endochrome composed of two narrow elongated plates asym-
metrically disposed—one plate nearer to one end of the frustule,

the second plate to the other end.

174. Synedra aflBnis, Kiitz. San Pedro, not rare. [M.]

175. Synedra affinis, var. parva, Kutz. San Pedro, some-
what rare. [M.]

17G. Synedra grandis, Mer. Monterey, common. [M.]

See my iiai)cr on the Diatoms of the Sea of Azof.

177. Synedra investiens, W. Sm. Santa Monica, on Macro-
ci/stis, very common. [M.]

178. Synedra kamtschatica, Grun. Monterey, common. [M.]

179. Synedra minuta, ^ler. San Pedro, not rare. [M.]

See my paper on the Diatoms of the Black Sea, parts i.

tfc ii.

180. Synedra nitzschioides, Grun. San Pedro, not common.

A small form 0"053-0 UoG mm. in length. Girdle-face

(juite straight. Endochrome granular.

181. Synedra undulata (Bail.), Greg. San Pedro, somewhat
rare. [:\I.]

182. Asterionella formosa, Ilarr. (var.?). Northern Cali-

fornia. [M.]

183. Chaetoceros californicus, Grun. (fossil?). From Wolle,
Diat. Auier. jil. Ixv. lig. B.

184. Chaetoceros diadema (^Ehr.),Grun. San Pedro; Northern
California. [M.]

185. Chaetoceros incurvus, var. angusta, Mit. (PI. V. fig. 23.)
San Pedro, very rare. [M.J

Amongst the many endocysts of Ch. inciircus which I
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liave observed * I have never seen such narrow elongated

valves as represented in fig. 23. It seems therefore advisable

to distinguish it as a separate variety. The puncta of the

valve are also much larger, and there is a punctum to be seen

at the bifurcation of tiie awns which does not exist in the

type sjiecies. General length 0'031 mm., length of the body

0-018 mm., breadth O'OO? mm.

186. Chaetoceros lyra, iler. Northern California, very rare.

See my paper " On Polynesian Diatoms," chapter iv.

187. Rliizosolenia setigera, Brightw. San Pedro, rare. [M.]

Bristles very long, straight or arcuate, with a small bright

punctum at the summit of the calyptra, or without it. Length

of the frustule (without the bristles) 0*1 mm.

188. Rhizosolenia Stolterfothii, Per. San Pedro, rare. [M.]

189. Rhizosolenia styliformis, Brightw. San Pedro, rare.

[M.]

190. Skeletonema costatum (Grev.), CI. San Pedro, not

rare. [M.]

191. Stephanopyxis ferox, Grev. San Pedro, rare; Calif,

guano. [Gv., M.]

192. Stephanopyxis turgida, Grev. Calif, guano. [Gv.]

193. Anaulus birostratiis, Grun, [V. II.

J

194. Biddulphia (Triceratium) alternans, var. tenuipunctata,

Mer. Northern California, very rare. [M]

See my paper " On Polynesian Diatoms," chapter iv.

195. Biddulpliia (Triceratium) antediluviana (Ehr.), V. H.

San Pedro, very rare. [M.]

1 have seen only one specimen, which was almost identical

with the figure of Brightwell representing Amphitetras tessel-

lata t, and could therefore be determined as well as B. tessel-

lata. I fail, however, to see any difference between this latter

species and B. antediluviana, except in the alveoli of the first

species being less coarse (which is also the case in the specimen

from San Pedro) and the marginsof the valve less concave than

in the second one, although in this regard B. antediluviana

• I have given a figure of C'h. incurvus in my paper " Note on

Diatoms from Chincha Guano," in Ann. & Mag. Nat. Hist., November
I'.iOO.

t ' Diatomeentafelu zusammengestellt fiir einige Ireuude,' pi. iii.

fig. 11.
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varies greatly. If tlie lenser coarseness sliouM provi; to he a

constant ciiaractor, tlicn, of conrsc, a .so|)arate variety—var.

tesselitUi—could be e.stahlislicd, as the true li. antediluvt'ana

of Europe has invariably very coarse alveoli ; but havinj^

seen only one individual of that kind, I regard this case as an
accidental one. Therefore the best would be, in my opinion,

to unite />'. icsscllatn and /?. Hutrdilnviana in one species.

IDG. Biddulphia (Triceratium) arctica, Brighfw. Northern
California; ]\Ionti.'rey, not rare, [fi., M.J

l'.>7. Biddulphia (Triceratium) arctica, var. tetragoua, Cniui.

Murthcrn Caliiuruia, connnun ; Monterey, rather rare.

[G.]

I'JS. Biddulphia (Triceratium) montereyi, Brii^htw.* San
Pi'iir'', rare; Nurthciu Caliluriiia. [(J., .M.]

19L). Biddulphia (Triceratium) sanpedroana, ^It-r., sp. n.

(IM. IV. tig. 27.) San Pedro, not rare. [M.]

DilTers from B. {AmjJiilttnis) punctata, Grev.f, which is

found in Ceylon, by the j)uncla or alveoli being more rounded
and not so closely disposed, the margins of the valve not so

deeply concave, and the processes less elongated, broader, and
more rounded. There seems to be a difference also in the

central part of the valve, which in B. punctata shows a well-

defined central area with a few scattered granules.

'Die puncta are sometimes a little larger than represented

in my figure, sometimes they are smaller and more distant,

but the valve has always about the same shape, its processes

never being so prominent and acute as in the type species.

The central part of the valve is concave and the concavity

has sometimes a quadrangular form with angles opj>ositc to

the middle part of the concave margins ; if in such individuals

the })uncta are at the same time veiy small, they greatly

resemble B.elegans, Grev. B. {^Triceratium) t>anpedroana is

no doubt nearly allied to JJ. [Triceratium) antediluviana.

Kumber of puncta usually i^'b in 001 mm. (t'rom 3 to 1),

greatest diameter (along a diagonal) 0OG3-011'J mm., smallest

diameter 0049-0-091 mm.
This diatom is widely distributed all over the Pacific Ocean.

1 have found it also in the fossil deposit of Redondo (Cali-

fornia).

200. Biddulphia (Triceratium) unciiuiata, G run. (See Wolle,
Dial. Anur. |il. cii. tig. 12.)

* l.iic. cit. i>l. i. fi^'. I'". t Xof. lit. \<], xliii. lig. 8.
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201. Biddulphia aurita (Lyno;b.), Bit^b. San PeJro, rare

;

!\I(iiiterov, common. [M.]

202. Biddiilphia Baileyi, W. Sm. San Pedro, rare. [M.]

203. Biddulphia Edwardsii, Febiger. Northern California,

common. [G., M.]

Usually with 2-4 very robust spines.

204. Biddulphia Isevis, var. minor. San Pedro, common
;

Northern California, rare. [M.]

Diameter attaining- 0112 mm.

205. Biddulphia longicrucis, Grev. (Diatomeentaf, zus. f. e.

Fr. pi. xxii. fig. 10). Calif, guano. [Gv.]

206. Biddulphia pulchella, Gray. San Pedro, very common.
[M.]

207. Biddulphia reticulata. Roper. San Pedro, somewhat
rare. [M.]

208. Biddulphia reticulata, var. rhombica, Mer. Northern

California, very rare. [M.]

209. Biddulphia Roperiana, Grev. San Pedro, not very rare;

Calif, guano. [Gv., M.]

210. Biddulphia simplex, Mer., sp. n. (PI. IV. figs. 28-30.)

San Pedro, rare. [M.]

Valve delicate, membranaceous, elliptic-lanceolate, with

ends acute, without s])ines or any visible structure. Girdle-

face with lateral margins straight (tig. 29) or with valves

being separated by only a very slight concavity (fig. 30, a, a)

from the connecting membrane
;
processes short, acute, middle

part of the valve slightly convex, showing two concave

arcuate lines uniting in the centre. Length of the valve

0042 mm., breadth O'OIS mm.

211. Biddulphia tumida, Roper. (Diatomeent. zusaram. f. e.

Fr. pi. xxvi. figs. 18, 19). Calif, guano. [Gv.]

212. Biddulphia Tuomeyi, Bail. Calif, guano ; San Pedro,

rare. [Gv., M.]

In San Pedro I have seen a narrow valve 0"187 mm. in

length and 0'042 mm. in breadth, probably belonging to a

variety of this species.

213. Biddulphia (Cerataulus) turgida, W. Sm. San Pedro,

rare. [M.]

214. Porpeia quadrata, Grev. (Diatomeentaf. zus. f. e, Fr.

pi. Ixvii. fig. 20). San Pedro, very rare. [M.]
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215. Isthmia nervosa, K lit z. Monterey, Santa Barbara, very

coninioii ; San i'cdro, very rare. [M.]

21G. MelosiraBorreri, Grev. San Pedro, very common. [M.]

217. Melosira Jiirgensii, A<;. San Pedro, rare. [M.]

218. Melosira nuinniuloides (Bory), Ag. San Pedro, rare.

[MJ.

219. Melosira sol, Kiitz. {Cydotella radiata, Br. Dia-

tunieent. zus, f. ein. Fr. pi. xxix. fig. 11.) San Pedro,

common ; Monterey, somewliat rare. [M.]

220. Podosira Febigerii, Grun. (Arct. Diat. p. 119). [G.]

221. Podosira fusca, Mcr. San Pedro, rath-r rare. [.M.]

See my paper on the Diatoms of the Black Sea.

222. Podosira maxima, var. californica, (xrun. (Arct. Diat.

p. US). [(J.]

223. Hyalodiscus subtilis, Bail. Northern California, very

common; San Pedro, not rare. [G , M.]

224. Hyalodiscus subtilis, var. scotica (Kiitz.), Grun. San
Pedro, not very rare. [M.]

225. Eupodiscus califoruicus, Grun. (V. Heurck, Synops.
pi. cxviii. fig. 8). Gulf of Galifornia. [V. H.]

226. Aulacodiscus circmndatus, A. S. (A. S., Atlas, pi. xxxv.
fig. 5 ; WoUe, Am. Diat. pi. iviii. fig. 7). [A. S.]

227. Aulacodiscus Kittonii. Arn. San Pedro, very common.
[M.]

228. Aulacodiscus oregonus, Grev. San Pedro and Northern
California, common. [V. PI., M.]

229. Aulacodiscus orientalis, (xrev. San Pedro and Northern
California, very rare and somewhat doubtful. [M.]

230. Auliscus sculptus, var. coelata, Bail. San Pedro, not
rare ; NortlR-rn California. [M.]

231. Auliscus sculptus, var. punctulata, Mer. Northern
Calilornia, not very rare. [M.J

See my paper "On Polynesian Diatoms," chapter iv.

232. Actinoptychus heliopelta, Grun. San Pedro, rare. [M.J

233. Actiuoptychus spleudens (Schadb.), Ralfs. San Pedro,
not very rare. [M

]

234. Actinoptychus undulatus, Elir. San Pedro, not rare

[M.]
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23'). Asteroniphahis elegans, Grev, (Diatonieentaf. pi. xxi.

iig. G). Calif, o-uano. [Gv.]

236. Asteromplialus flabellatus, Grev. (Diatomeentaf. pi. xxi.

figs. 4, 5). Calif, guano. [Gv.]

237. Asteromphalus heptactis (Breb.), Ralfs [Spatangidium

BaJfVKmum). Calif, guaiio. [Gv.]

238. Arachnoidiscus Ehrenbergii, Bail. San Pedro, rather

rare ;
Northern California, common. [M.]

239. Arachnoidiscus ornatiis, Ehr. San Pedro, rather com-

mon. [jM.]

240. Stictodiscus californicus, Grev. Calif, guano; San
Pedro, not rare. [Gv., M.]

241. Actinocyclus Ehrenbergii, Ralfs. San Pedro, rare. [M.]

242. Actinocyclus subtilis (Greg.), Ralfs. Monterey, com-

mon. [M.]

243. Coscinodiscus curvatulus, Grun. Northern California,

not very rare. [M.]

244. Coscinodiscus excentricus, Ehr. Northern Pacific, rather

rare. [A. S., M.]

245. Coscinodiscus gigas, Ehr. San Pedro, rare; Northern

California, very common. [M.]

246. Coscinodiscus lineatus, var. leptopus, Grun. San Pedro,

rare; Northern California, rather rare. [M.]

247. Coscinodiscus nitidus, Greg. San Pedro, rare. [M.]

248. Coscinodiscus nitidus, var. radiata, Mer. San Pedro,

rare. [M.]

249. Coscinodiscus radiatus, Ehr. San Pedro, very common
;

Northern California, not rare. [M.]

250. Coscinodiscus radiatus, var. centralis (Ehr.), Rattr. San

Pedro, rare. [M.]

251. Coscinodiscus radiatus, var. concinna, W. Sm. Northern

California, rather rare. [M.]

252. Coscinodiscus radiatus, var. oculus iridis, Ehr. San

Pedro, rare
;
Northern California, not rare, [M.]

253. Coscinodiscus subtilis (Ehr.?), Grun. San Pedro, not

rare ; Northern California, rather common. [M.]
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KXl'LVNATIOX OF TlIK TLATRS.

ri.AiK IV.

Filf. 1. Nitzschiellti temiirtxtris, >rer. (typica). Sun Pedro.

Fiy. "2. Ditto. <j, valve ; 6, jjirdle-fiice. Sun Pedro, -j

.

Fig. 3. Ditto. San Pedro, -j-

Fiffs.4,'5. N. tetnn'rostn's, \\\rmu direcfti. San Pedro, -r .

Fig. 0. iV. tenuirostris, var. hatu'difera, Mer. Mediterranoan (\ illo-

fraiiche). -^.

Fig. 7. Ditto. Diagram showing the b^'uuI torsion of the onda.

Fig. 8. N. tenuirostris, var. parva, Mer. Valve. Black Sea (Tlieo-

dosia, Crimea). —

.

Fig. 9. Ditto. Girdle-face of the .oame iudividuul.

Fig. 10. Ditto. San Pedro. ^^
600

1-^. 11. N. tenuirostrin, forma vtinutiKsima. San Pedro, -p.

Fig. 12. Nitzschiella gracilis, Mer. (typica). Valve. San Pedro. -^ .

jFt^. 1.3. Ditto. Girdle-face of the same individual.

Fig. 14. N. gracilis, var. reversa, Mer. San Pedro. -^.

Figs. 15-17. Nitzsc/iiella bip/acata, var. pacijica, Mer. Figs, lo & 17,

valves ; fig. IG, girdle-face. San Pedro. -,-.

Figs. 18-20. Nitzsc/iiella callfornicu, Mer. Fig. 18, valve ; figs. 19 & 20,

girdle-faces. Redondo, California. -^

.

Fig. '2\. Ci/liiidrotheca gracilis (liri^h.), GruD. San Pedro, -r-.

Figs. 22, 23. Mastogloia {Orthoneis) IVrightii, O'Meara. Northern Cali-
, . 900
forma, -j-

.

Fig. 24. Optical section through a frustule of Xavicula forciiiuta,^900 * '

Grev. —.
Fig. 25, Navicula (lihoiconeis) genujlexa, Kiitz., with cell-contents. San

Pedro.

Fig. 26. Diploneis papula, A. S., with cell-contents. San Pedro.

Fig. 27. Biddulphia [Triceratium) sa7ipedroa)ia, Mer. San Pedro. -, .

Figs. 28-30. Biddulphia simplex, Mer. San Pedro. Figs. 28 & 29 -".

Plate V.

Figs. 1-3. Licmophora lata, Mer. San Pedro. —.
Figs. 4, 5. Licmophora pacijica, Mer. In fig. 4 the striio are not repr»-

Kentt'd. San Pedro. —•

Fig. G. Licmophora inonteregaua, Mer. Monterey, y •

Fig. 7. Licmophora Thumii, Mer. Monterey. -, .

i-V//.«. S, 0. Licmophora Moyiksii, Mer. San Pedro. —

.
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Fi]/.'^. 10, U. Licmopfiora dubm, vav. latior, Mer. Santa Catalina

Island. ^.

Fi(/.<. lL'-14. LicmophoraflabeUnta, var. parva, Mer. Figs. 12 & 13, Sau

Pedro; fig. 14, Monterey, -y-

-, .
600

rigf.\b,\^. Grammatophora costata,'Mev. Monterey. -^

Fig. 17. Fragilaria spicula, Mer., fixed on a Nitzschia. Santa Monico. —

.

Fins. 18-20. Nitzschia spiralis, 'Slei: : the same frnstnle in three different

positions. San Pedro, -y •

_ ... . 600

Fig. 21. Rhabdmema, sp. Northern California. -^.

900

2%. 22. Ditto. Part of a valve at y.

Fig. 23. Chcetoceros incurvus, var. angmta, Mer. San Pedro, -j-

.

/"^i^s. 24-27. Eunotoyrumma, sp. San Pedro, -j--

LXVI.

—

jTujo »iew Genera of Coleoptera belonging to the

Cupesidfe and Prionidge. By Chas. 0. Waterhouse,
F.E.S.

The British ^luseum has lately received a small collection

of Coleoptera from Rio Janeiro. It contained two remark-

able orenera, which I have no hesitation in describing as new.

One belongs to the Cupesid^e, but differs from all known
species in the form of the head and in having smooth an-

tennae; the other to the aberrant Prionidse, and is allied to

Mysieria.

Cupesidae.

Tetraphalekus, gen. nov.

General form and characters of Cupes. Head elongate,

narrowed anteriorly. Eyes somewhat prominent. Antennae

smooth and shining, nearly as long as the head and thorax

taken together, widely separated, placed in a deep impression

near the base of the mandible, the impression continued poste-

riorly beneath the head close to the eye and forming a deep

channel, so that the antenna can lie in it when at rest. The
two grooves are rather wider posteriorly, so that the Hat

under surface of the head between them is narrower behind

than in front. The mentum is small, concave, longer than

broad, obliquely narrowed in front, rectilinear at the sides.

[The palpi are wanting.] The maxillary palpi have the

apical joint fusiform, rather more narrowed at the base

than at the apex. Mandibles very prominent, incurved and
enlarged at the apex, where they are bisinuate. Thorax a
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little narrower than the IkmiI, arcuntely narrowed in front, a
little lonp;er than broad, margined. Scutellum small, rounded
posteriorly. Elytra idongatf, gradually widened |)osteiiorlv

and then areuately acuminate. Ah'ta'^rernuin large, rafhor
flat; the epi.sterna wide, a tritle narrower posteriorly t'lan

in iront. Anterior coxa? subglobose, moderately prominent.
Intermediate coxa> contiguous, gently convex, parallel, longer
than broad. Posterior coxie triangularly enlarged inteiiorly,

attenuate towards the sides. Tarsi rather long, hairy beneath,
five-jointed, the posterior pair with the basal joint as long as
the three following taken together; the second and third
joints rather broad, crescent-shaped, with the apical angles
produced; the fourth joint somewhat similar, but smaller and
narrower. The abdomen is very gently convex, even, not
transversely folded. Body clothed with scales.

This remarkable insect is closely related to Cupes^ but
differs in the extraordinary form of the head. The antennaj
are smooth and shining, and when at rest lodge in two deep
grooves on the underside of the head. The structure of the
tarsi is also different, and they are more hairy beneath.

TetrapJialerus II ajnen\ sj). n.

Elongatus, griseo-fuscus, opaciis ; capita elongate, pone oculos

quadricristato ;
autennis piceis, nitidis ; thorace elongato, antice

arcuatim angustato, supra tuberculis nonnullis piceis oriiato,

margitiibus carinitbrmibus, obtuse serrulatis ; elytris carinatis.

Long. 15 mm.

Hah. Rio Janeiro, Cerra das Organas {E. R. Wagner).
The head in front of the eyes is slightly narrowed, flat-

tened above, truncate in front; behind the eyes it is wider,

longitudinally impressed between the po.*terIor crests. Above
each eye there is a short transverse crest, and at the back of
the head on each side a longer, slightly curved, oblique cre^t.

The antennal grooves beneath are very strong ami have on
the outer angle of the posterior opening a somewhat triangular

prominence, which is visible when looking at the insect from
above. The mandibles are very prominent, vertically com-
pressed and dilated, bisinuate at the apex. The antennaj are

scarcely so long as the head and tin Tax together, slender,

smooth ; the basal joint is not very large, the second smaller,

the third and fourth slightly elongate, the following joints

longer, the terminal one somewhat acuminate. The thorax
is a little narrower than the head, longer than broad, arcualely

narrowed in front, gently convex, clothed with grey scales

with a few scattered i)ale sandy scales; the sides posteriorly

Ann. d' Mag. X. Hist. Ser 7. Vol.\\\. 36
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siibparallcl, with a serrulate margin. The front margin lias

two dark lamclliform tubercles ; there are two smaller ones iu

the niitklle of the base ; and the front half of the disk has two

converging lines of small tubercles, with three dark ones on

each side. The elytra are one and three quarters the length

of the thorax and head taken together, clotlicd with fuscous

scales, with a few sandy-coloured ones here and there on the

costs and at the sides. The suture is raised and it projects

slightly at the apex. Each elytron has three marked costaj,

the one arising from the shoulder not so distinct as the others.

Prionidae (aberrant),

Pathocerus, gen. nov.

Head rather small. Eyes slightly separated above, nearly

touching each other below. Antennae the length of the

elylra, the third to tenth joints emitting a long branch.

Labial palpi with the basal joint very small, the second very

long ; the third a little shorter than the second, slightly

enlarged towards the apex. The maxillary palpi very long:

the basal joint short ; the second very long, at least as long as

the two iollowing joints taken together, rather slender ; the

third and fourth joinls subequal ; the apical joint widened

moderately at the apex, which is arcuately rounded. Man-
dibles very prominent, falcate, strongly angular about the

middle on the outer side (the right mandible with a triangular

expansion), the apices acute, the inner edge bidentate. The
epistome acuminate. Thorax rather small, rather flat, a little

broader than long, broadest a little in front of the middle,

obliquely narrowed in front, slightly narrowed posteriorly,

the anterior part of the margin retlexed. Scutcllum obtuse at

the apex, almost truncate. Elytra three times the length of

the head and thorax taken together, at the base much broader

than the thorax, narrowed towards the apex ; each elytron

with four slightly raised costa?. Prosternal process rather

narrow, grooved, curved down posteriorly. Metasternum

rather large, the episterna broad at the base, acuminate poste-

riorly. Legs long and slender. Tarsi slender, the middle

pair a little longer than the tibige, the posterior pair a little

shorter than the tibiae; the tirst and second joints elongate,

narrow, the second a little shorter than the tirst ; the third

shorter, elongate-triangular, emarginate at the apex ; the

fourth very small, but distinct.

Tiiis genus is closely allied to Mysteria; it differs chiefly

in having the antennee branching, and in the form of the

palpi.
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Pathocerns Wagneriy sp. n.

Eloni::atiH, pallide picous, nitidus ; tUoriico disco sat planato, sat

rrchrc evidoiitcr punctato, lutcribiis iinpressis, coiifurtini suUtilius

jmnctatis : elytris crebn; sat fortitcr piiiictatis, ([Uadricostatis,

sini^iilo ad apicoiu spina brovi anuato
;
poctoro fulv(j-pul)osconti.

Long. '.iO ram.

Jlab. Kio Janeiro, Ceira da.s Orgatias (/?. II. IVajner).

The aiiteiiine have tlic two basal joints sliiiiiii:;;, the rest

are entirely dull ; the eleventh joint is one tliinl the lenji^th of

the whole antenna, compressed, curved ; the branches of the

preceding joints resemble the eleventh joint in form, but

diminish (gradually in length from the ninth to the third.

The thorax is rather flat on the disk, im])ressed at the base,

moderately closely punctured ; the sides slope away from ti»e

disk and are densely and more finely punctured ; the reHexed
margins, however, are smooth. The elytra are slightly

dilated below the shoulders, rather closely and strongly

punctured, and towards the sides and apex obliquely rugulose.

LXVII.

—

Descriptions of Seventeen new Genera of Ichneu-

nionidai from India and One from Australia. By P.

Cameron.

[Concluded from p. 487.]

Myermo, gen. nov.

Hind coxae with a stout tooth on the underside at the apex.

Mandibles with one longish apical tooth, Clypeus convex,

separated from the face. Antennas slightly dilated towards

the apex. Scutelkim flat. Median segment com[detely

areolated, its spiracles linear, not greatly elongated. Areolet

large, 5-angled, wide at the top. L.'gs of normal size, the

tarsi thickly spinose. Abdomen with seven segments, the

apical large, uniformly projecting abave and at the sides, its

apex sharply pointed ; the petiolar spiracles placed on the

middle of the poslpetiole; the ventral keel on the second and

third segments only.

The suture separating the clypeus from the face is wide

and shallow ; the labrum is hidden, the occiput is mirgined.

Legs stout; the tarsi spinose ; the tooth on the hinder coxaj

is large, is placed on the apex, and is rounded behind on the

30*
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side nearest the troclianters. The postpetiole is broad, some-

what as in the Plaiyurx ; the apical segment of the abdomen

is not quite so bluntly pointed as in the Amhli/pygiy but

blunter than in the 0,rpy(){ ; it is large, fully two thirds

the length of the penultimate ; the ovipositor projects.

This genus seems to be intermediate in some respects

between the Amhlypygi and the O.vypygi ;
the ap^-x of the

abdomen is not quite so bluntly pointed as in the typical

Amhiyteles, but it is fully developed as in that genus; the

antennae are pretty much as in the Joppina. Its nearest ally

is perhaps Setanta of the genera having the mandibles with

only one apical tooth. Setanta may be known from it by the

labrum being visible, by the apex of the mandibles being

blunter, by the occiput not being so deeply excavated ; the

abdomen is longer, being fully twice the length of the thorax,

whereas in Setanta it is not much longer tlian it ; the apex

of the femora does not reach to the apex of the third segment,

while in Setanta the femora reach beyond the sixth.

Of the four Nearctic and Pala^arctic genera of Heresiarchini,

Flngi'otrypes, Ashm., may be known from it by the large

head, strongly concave behind the temples, the " cheeks

full, buccate," and tiie metathorax bidentate ; Ileresi'arches

has the metathoracic areola semicircular, smooth, and shining,

and the gastrocoeli are linear and placed longitudinally

;

Rhexidermus has the scutellum margined laterally to beyond

the middle, and the thyridia occupy the entire breadth ; and

Stenodontus has the metathoracic, basal, and lateral arege con-

fluent. Characteristic is the stout tooth on the posterior coxaj.

Myermo rufipes^ sp. n.

}s'iger, albo-maculatus
;

pedibus ferrugineis, coxis, trochanteribus

tarsisque iiigris, basi coxarum alba ; alls fere hyalinis, stigmate

testaceo, nervis fuscis, $ .

Long. 13 mm.

Antenna) black, the seventh to eighteenth joints of the

flagellum white, the apex of the flagellum fuscous, slightly

compressed, and distinctly narrowed. Head black ; the sides

of the clypeus, the inner orbits (broader below than above),

and the lower third of the outer broadly yellow. I'ace and

clypeus closely and somewhat strongly punctured, the clypeus

thickly covered with short silvery pubescence ; the lateral

fovese large ; the apex rufous
;
palpi yellowish, darker at the

base. Thorax closely punctured; a line on the pronotum,

extending from near the base to the apex, two small some-

what ovate marks in the middle of the mesonotum, the
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scutelluni, postscutelluiii, a hirj;e mark on tlie metapleurte

lehind the spiracles ami reaching to and enclosing the spines,

the tubercles, and a square mark (smaller than the one on the

metapleurje) on the base of the mesopleurae on the lower side,

yellow ; the apex of the propleurie closely longitudinally

striated in the middle; the metanotuin closely rugosely ])unc-

tured ; the sides on the apical slope stoutly irregularly reticu-

lated ; the supranicdian area is large, wider than long ; the

sides at the base rounded, the apex transverse; the base of"

the posterior median area is closely reticulated, the apex more
strongly, irregularly, transversely striated. Legs rufous

;

the coxje and trochanters black ; the knees are black and the

ta;si also, except the anterior at the base ; the anterior femora

and tibia? are tinged with yellow in front; the calearia dark

rufous. Wings hyaline, their basal half with a distinct

fulvous tinge ; the stigma and nervures testaceous ; the areolet

5-angled, at the top it is one third the length of the bottom
;

the recurrent nervure is received shortly beyond the middle.

Abdomen black, the apex of the petiole and a large mark on

the sides of all the segments at the apex yellow
;

petiole

smooth and shining, except a shagreened space on the base

of the postpetiole ;
the second and third segments are minutely

and closely punctured ; the basal slope of the gastrocoeli bears

stout curved stride.

FiLEANTA, gen. nov.

Mandibles without teeth, becoming gradually narrowed to

the apex, which is rounded, (^lypeus not separated by a

suture from the face, which is Hat ; the apex of the clypeus

transverse, foveate at the sides above. Occiput sharply

margined. Scutelluni roundly convex, not carinate. Median

segment completely areolated. Spiracles linear. Abdomen
bluntly rounded at the apex, the ventral keel extending to the

apex of the fourth segment ; there are seven segments. Legs,

and especially the posterior, long, the tarsi spinose. Wings
as in Ichneumon. Antennaj long, serrate towards the apex.

Labrum hidden. Gastrocoeli shallow. Head largely deve-

loped behind the eyes and sharply and obliquely narrowed

there.

The legs, and especially the hinder pair, are longer than

usual ; the a|)cx of the hinder femora readies to the end of

the third segment ; the claws are long. The postscutellum is

not depressed laterally at the base.

I unfortunately only know the male of this geims. Li the

mandibles having no teeth it agrees with the lleresiarchini.
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From Mijcrmo it may be known by the convex scutellum, by

the hintler coxa^ liaving no tooth, the head is less strongly

developed behind, and the gastrocceli are smaller and shallower.

The nervurc on the cubital discoidal nervine is distinct ; the

transverse basal nervure is not interstitial ; the areolet is

O-anglcd and narrowed at the top; the last ventral segment

is nearly as long as the penultimate and is well developed all

round ; the areola on the metathorax is wider than long, is

rugose and angled where the keels are received; all the areas

are clearly separated and there is no lateral tooth. The
occiput is transverse, in which respect it differs from Myermo;
the ocelli are placed well back, the hinder behind the eyes.

Fileanta Judteata, sp. n.

Nigra ; anteniiis fulvis, ore, facie, mandibulis, palpis, linea prouoti,

scutcllo, pcdibus aiitcrioribiis, abdominiscjue segmentis late, flavis
;

femoribus tibiisquc posticis rufis ; alls fulvo-hyalinis, stigmatc

testaceo. (S

.

Long. 15 mm.

Hah. Simla.

Antennai fulvous, distinctly tapering and darker towards

the apex ; the scape yellow, closely punctured. Face and

clypeus strongly punctured, sparsely haired; the apex of the

clypeus smooth, transverse, the sides rounded ; the labrum not

visible. Mandibles and palpi yellow, the base of the man-
dibles punctured ; the apex black, indistinctly bidentate ; the

lower part of the head next to the mandibles with a distinct

leaf-like projecting border and clearly separated from and at

a lower level than the lower outer orbits, which are margined;

the vertex punctured, the front transversely striated. Thorax
black ; the edge of the pronotum, the teguke, and scutellum

yellow. Mesonotum closely and strongly punctured, tliickly

covered with short blackish hair; the parapsidal furrows not

indicated, the middle lobe not defined. IScutellum roundly

raised, shining, smooth, almost glabrous, the sides not carinate,

the depression at its base of equal width/throughout, narrow,

smooth, and shining. Postscutellum closely shining, de-

pressed at the base, the sides of the depression keeled.

Median segment rugosely punctured ; the basal arese as long

as the ])Osterior median, which is wider than long ; the sides

at the base and apex slightly and obliquely narrowed ; the

lateral basal arese are open on the outer side and are more

strongly and n.ore distinctly punctured than the middle ; the

apex of the segment is transversely rugosely punctured; the

keels bounding the posterior median area are indistinct ; the

I

I
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teeth arc blmit ; the spiracuhir area ruf^osely punctured.

The U|»|)cr ])art of the propleuraj shining, bearing large

distinctly scjiaratcd punctures, the lower closely rugosely

punctured, the lower edge yellow ; there is an upper yellow

line on the base and apex and an interrupted one in the

centre. Mesopleuraj closely, strongly, and uniformly punc-
tured ; the basal keel yellowish on the underside; the apical

depression crcmdated ; the tubercles (dongate, yellow. The
four anterior legs entirely lemon-yellow ; the hinder coxaj

black, |)uncturcd ; the trochanters yellow ; the femora rufous
;

the basal lialf of the tibia? yellowish, the apical rufous, darker

towards the a))ex ; the tarsi yellowish. Wings fulvo-hyaline,

the stigma fulvous, the nervures darker; the areolet narrowed
at the top, being there in width not one half of the length of

the space bounded by the first transverse cubital and the

recurrent nervures. Petiole entirely black, the apex in the

centre raised, shining, closely longitudinally striated, the

depressed sides finely, closely, obliquely striated. The
second and third segments closely punctured, the gastrocoeli

shallow except on the outer side ; the base with a few stout

keels; the second, third, and fourth segments are broadly

yellow at the base ; the apical segments are dull ferruginous,

the basal ventral segments yellow, the others more or less

blackish.

Pgecilockyptus, gen. no v.

Antennae longish, the apical third distinctly thickened

;

the first three joints of the fiagellum much lengthened.

Parapsidal lurrows distinct, reaching beyond the middle.

Scutellum not much raised, its sides not keeled. Post-

scutellum largely depressed on either side at the base.

Median segment completely areolated ; there are three rows
of area', the central area is square ; the segment is smooth
and shining; the spiracles large, elliptical, behind them is a

large curved keel which forms an area; in all there are eight

arese on the segment. Pterostigma large ; the transverse

basal nervure is interstitial or nearly so ; the areolet is elon-

gated, narrow, of equal width at base and apex ; the cubito-

discal nervure is slightly angled near the middle, where there

is an indication of a stump of a vein ; the apical abscissa of

the radius is straight and oblique ; the transveise median
nervure in the hiinl wings is not broken, the subdiscoitlal

nervure being entiicly absent. Legs stout, rather short, the

claws simple. Abdomen smooth and shining; the petiole is

not much dilated towards the apex and is slightly curved
;

the spiracles are placed shortly beyond the middle
; there are
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no gastrocoeli or transverse depressions ; the last segment is

largely develoi)ed all round ; the ovipositor is elongate.

The eyes are large and converge slightly above; the malar

space is moderately large ; the clypeus is separated from the

face by a curved suture; the lace is flat; the apex of the

clypeus is depressed, clearly separated, and rounded. Man-
dibles bidentate. The mesosternuni is largely, deeply, and

triangularly depressed at the apex ; there is a distinct longi-

tudinal furrow on the lower side of the mesopleura?. The
head is narrower than the thorax ; it is not much developed

behind the eyes ; the occiput is not quite transverse. The
last dorsal segment is semicircularly depressed at the base;

the metathorax is not produced beyond the insertion of tiie

hind coxee.

This genus is somewhat isolated and may, for the present,

be placed in the Phygadeuonini ; but it does not appear to

have a)iy near relationsliip with any known genus. Its

characteristic features are the long semiclavate antenna-, the

distinct parapsidal furrows, areolated metathorax, longish

narrow areolet, and obsolete subdiscoidal nervure in hind

wings. It has the appearance of a Zanthopimpla. The
spiracles are placed further back (nearer the middle) than

usual with the Cryptina, but not between the middle and the

ase as with the Pimplides.

Pcecilocryptus nigromaculutus, sp. n.

Fulvus, late nigro-maculatus ;
pedibus flavis ; coxis femoribusque

posticis nigro-maculatis ; alis hyalinis, nervis stigraateque

nigris. $ .

Long. D-IO mm. ; terebra 5-6 mm.

Ilah. Australia.

Antennje black. Head smooth, shining, and bare ; the

centre of the face bordered by two shallow furrows. Man-
dibular teeth black. On the basal two thirds of the middle

of the mesonotum is a large black line, which is somewhat
dilated at the base and apex ; there is a shorter broader

mark close to the tegulse, and the apex, with the scutellar

depression, is black. The basal three areaj of the median

segment are broadly black. Pleurae smooth, bare, and

shining; the middle of tiie mesopleura3 is roundly raised and

bordered by shallow furrows above and below ; the furrow

over the mesosternum is wide and smooth. The basal three

areae on the median segment are wider than long, the middle

three almost square; the middle apical is slightly and gradually

narrowed towards the apex. The base of the hinder coxte is
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markrcl with a luundisli black spot ; tho liirnlt;r t'einora have
a large bhu-k mark on tho inner ami outer .side.s near the

apex. 'VIm- (xtreme base of tho petiole is black ; there i.s a

lar{j;e mark, sli^'htly narrowed and narrowly incised on the

middle, on the base of the second, two lar^o marks roundly

narrowed on the inner side on the third and fourth, a broad

line, somewhat interrupted in the middle, on the fifth, a

narrower, straight, complete line on the sixth, atjd a mark,
rounded at the a|»ex, on the seventh, black. The wings are

clear hyaline and brightly iridescent ; the stigma ami nervures
are deep black ; the recurrent nervure has a sharply oblique
slope towards the aj)ex of the wing, and is received near the

apex of the basal third of the areolet.

The recurrent nervure having an oblique slope is probably
a characteristic feature with this genus. The radial cellule is

deeper in the middle compared with its length than in Cryptus
or Pliygadeuon.

The Genus Labium, DrulU.

This genus was founded by Brulle in 1846 on a male
insect from New Guinea (Hymen, iv. p. 316). It was placed

by Brulle next to Tryphon^ and does not appear to have been
noticed by any subsequent author. I have in my collection a
male from Australia which agrees in the main with the

generic description of the French writer. Tlie genus cannot
be placed in the Tryphonides; if anywhere, it should be
placed in a tribe of the Ichneumoninge either as a separate

tribe or as an aberrant member of the Joppini. It has the
metanotal characters of the latter, and agrees with that tribe

more particularly in having a depression between the meta-
notum and the j)ostscutellum, and in the areola being confluent

with the petiolar area. It differs, however, from the Joppini
and from the Ichneumonini in the male antennae not being lomT,

slender, and more or less serrate, but short, stout, almost clavate,

and not like the usual male antennas at all. Noteworthy is the
large projecting labrum

;
the postpetiole is not so clearly

separated as it is in most Jo|)pini, but this is a point in which
that tribe shows some variety. The spiracles are certainly

placed nearer the middle than in Joppa. The recurrent

nervure is peculiar from its being sharply angled backwards
in the middle and from being interstitial. In view of so
little being known of the genus, and as Brulle's descrij)tion

omits many important peculiarities, 1 have ventured to inve a
detailed description of the genus :

—

(J . Antennas short, not much longer than theabdomen, stout

becoming perceptibly thickened towards the apex; the basal
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three joints of the flagelluiii elongate, distinctly longer than
broad and becoming successively shorter, the last one is conical

and longer than broad ; the intermediate joints are short,

broader than long. Head obliquely narrowed behind the eyes;
the occi|)ut margined. Eyes reaching to the clypeal fovea3

;

the malar space as long as the scape of the antenna?. Face flat

;

the cly])eus is more roundly convex ; the fovea? deep ; the apex
of the clyj)cus is broadly rounded. Labrum largely pro-

jecting, nearly as long as the clypeus ; its apex is rounded.
Mandibles ending in a rather large somevvliat triangular

tooth ; the suba])ical tooth is blunt and does not jiroject.

The middle of the mesonotum is raised at the base, but there

are no parapsidal furrows. Scutellum roundly convex, large;

its basal de))ression large and deep. Postscutellum roundly
convex. Median segment obliquely depressed at the base, so

that there is a hollow behind the postscutellum ; it is regu-
larly areolated, except that the basal two central arese are

confluent ; the s])iracles are long, curved, and rounded at the

base and apex. Tiiere is no suture separating the meso-
pleuva? from the mesosternuni. Legs stout; the hinder

femora are much thicker than the others; the hinder coxge

are large, their ajncal half is roundly dilated ; the basal joint

of the hinder trochanters is much larger than the other and is

almost transverse at the apex, its inner side is broadly rounded
;

the outer joint is long and becomes gradually narrowed
towards the base. The calcaria are short; the tarsi spinose;

the claws are long, bare, and curved. Areolet 4-angled, the

top half the length of the bottom ; the recurrent nervure is

angled backwards in the middle ; the upper and lower parts

have a straight oblique slope and form a sharp angle ; there

is no stump of a nervure on the disco-cubital nervure; the

transverse basal nervure is interstitial ; in the hind wings
the subdiscoidal nervure issues from halfway between the

middle and the bottom. Petiole longer than the second

segment; the apical part becomes obliquely and gradually

widened towards the apex from the stigmas, which are placed

shortly behind the middle ; above it forms a broad curve.
*] here are eight abdominal segments ; except the basal two
they are all broader than long; there are no gastrocoeli ; the

ventral lold is large and extends to the fifth segment ; the

last segment is short, broad, and transverse at the apex.

Labium ferrugineum , sp. n.

Fcrrugiueiim, facie, clvpeo, labro, coxis trochanteribusque flavis

;

alis hyaliuis, nervis stigmatcquc uigris. J

.

Loner. lU mm.
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Scape of antennae pale yillow heiicatli ; the flap;elliim

black, tlio ajjical halt biouiiish beneath. Face, clypeus, and

labnini smooth and shininj,^ the middle sparsely and minutely

punctured. ]\Iandil>le.s black towards the apex. Front and

vertex smooth. I'ro- and mcsothorax smooth and shininj^;

the scutellum is yellow, except in the middle at the base.

The base, u|)per part, and centre of the median sei2,'mcnt

smooth and shining-, the rest rugosely punetureil
; the posterior

median area becomes <i;radnally narrowed from the base to the

apex and is keeled down tlie miildle. I'ro- and mesopleurfo

smooth and shining; the tubercles are large and pale yellow,

and there is a yellow mark below them; the upper halt* of the

metapleurje is smooth, the rest closely and distinctly punc-

tured. Legs coloured like the body, except that the tour

anterior are more or less pale yellow in front; the hinder

tarsi are black towards the aj)ex, as are also the hinder tiljitu.

Wings clear hyaline, the stigma and ncrvures black. Abdo-
men smooth and shining; the ventral fold pale yellow.

LXVIII.

—

Rhynchotal Notes.—X. Heteroptera

:

Fam. Lygfeidse. By W. L. Distant.

^J'nE present contribution relates to the subfamily Lygaiinaj

as contained in the collection of the British Museum, witb
a revision of Walker's determinations in this grouj). All

further study strengthens the o))inion that when Walker's
types are obtainable his species (if valid) should stand ; but

his descriptions are often so imperfect—as they are especially

in this family—that where the types are not to be found such
descriptions should be considered as non-existent, a course

not necessarily harsh when the vast synonymy already created

is realized and the loose location of the species is remembered.

Lyqminjr.

Genus AsTACOPS.

Astacojis dorycus.

^*7«ro;)« f/w;-f/CMS, Buisd. \(.v. A^tuil., Va\\. ii. p. (;;38, iil. xi tier IG

^t'liiutha fpnrcata, Walk. Cut. Hcl. iv. p. 147. n. 11 (1871).

Abtacops fu.scicollis.

Serinetha fascicollis, Walk. Cat. lift. iv. p. 147. n. ll* (1871).
AKtacops ihliiiealus. Walk. loc. tit. v. p. 35. n. 10 (18712).
Ai^tacops Kpinipes, Walk. luc. cit. p. J3G. u. 11.
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Astacops Fieberi.

Ast<tcops Fieberi, StSl, Ann. Soc. Ent. Fr. 1805, p. J 87.

Serinetha i7nmu7iis, ^Valk. Cat. Ilet. iv. p. 148. n. 14 (1871).

Astacops (i)iticus.

Seriiietha antica, Walk. Cat. Het. iv. p. 147. n. 10 (1871).

Astacops turbatus.

Serinefha turbuta, Walk. Cat. Plet. iv. p. 148. n. 13 (1871).

Astacops Walkeri, n. nom.

Astacops anticus, Walk. Cat. Ilet. v. p. 35. n. 9 (1872), uom. proeocc.

Astacops thoracicus, sp. n.

Ocliraceous; pronotum, scutellum, apical angle of corium,

sternum, and abdomen beneath black ; apex of scutellum,

central area of prosternum, and the abdominal segmental

margins ocliraceous ; rostrum ocliraceous, its apex broadly

black.

Long. S^ millim.

Hah. New Guinea, Dory (Brit. Mus.).

Allied to A. villicus, Stal, differing by the unicolorous

pronotum &c.

Astacops abdominalisj sp. n.

Sanguineous ;
abdomen above and beneath black ; sternum

ochraceous; membrane piceous, its apical area pale bronzy.

Antenna? sanguineous, the fourth joint ocliraceous and about

equal in length to second joint ; rostrum with the basal joint

sanguineou.s, remaining joints piceous; the margins of the

meso- and metasternum more or less levigate; legs san-

guineous.

Long. 11 millim.

IJah. Louisiade Archipelago; St. Aignan (Basil Thomson,

Brit. iMus.).

A distinctly marked species belonging to the group repre-

sented by A. Fieberi, Stal.

Astacops malayanus, sp. n.

Stramineous ; abdomen above and beneath black
;

pro-

sternum stramineous; meso- and metasternum ocliraceous,

witii their margins stramineous; antennfe, legs, and posterior

margin of corium reddish ochraceous; membrane fuscous;

rostrum, posterior lateral margin of corium, and base of
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membrane black ; abdominal segmental margins narrowly
and obscurely ocliiaccously pilose.

Long. 11-12 niillini.

JIah. Malay Arclii|iclago; Ke Island ( Wallace, Brit. Mas.).

Allied to A. abJomiiuilis, Dist.

Genus SCOPIASTES.

Scopiastes nigripes^ sp. n.

Sanguineous ; antennai, apex of eyes, more than basal half

of pronotum, scutelluni, posterior margin of corium, meso-
and metasternuin, posterior margin of prosternum, apical

segment and a longitudinal fascia on each side of abdomen
beneath black

; apex of head, rostrum, and legs dark fuscous;
membrane fuscous, with the inner margins piceous.

Posterior area of pronotuni very coarsely punctate ; apical

joint of anteniia3 longest and stoutest.

Long. 6 niillim.

Uab. Australia; Queensland, Gayndah (Coll. Dist.).

Allied to S. Degeeri, Stal, but differing by the colour of

the legs, unsj)otted corium, &.c.

Scopiastes affinis^ sp. n.

Sanguineous ; antenna?, apex of eyes, rather less than basal

third of pronotum, scutellum, membrane, meso- and meta-

sternum, and apex of abdomen black ; rostrum and legs dark

fuscou:^.

Posterior area of pronotum very coarsely punctate ; apical

joint of antennaj longest and stoutest.

Long. 5 millim.

Hah. West Australia, Roebuck Bay {J. J. Walker, Brit.

Mus.).

Allied to S. nigripes, Dist., but sej)arable by the different

markings to the pronotum and abdomen beneath, smaller

size, &c.

Scopiastes bicolor, sp. n.

Black ; eyes (excluding apex), a little less than anterior

half of pronotum, connexivum, and body beneath ochraceous;

a spot near intermediate coxje, a spot on each side of the

second and third basal segments, and the whole discal area

of the fourth, fifth, and sixth abdominal segments black, the

last with their transverse margins ochraceous; central area of

meso- and metasternuni fuscous.

Posterior area of [)runoturn \evy coarsely punetate; head
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centrally sulcate
;

posterior tarsi witli the basal joint only
very slightly longer than the second and third joints.

Long. 8^ millini.

Hub. Australia, Queensland (Brit. Mus.)
;
Gayndah (Coll.

Disr.).

In form and colour niucli resembling A^tacops Wulkerij
Dist.

Scopiastes militarise sp. n.

Dark fuscous ; about anterior third of pronotum, scutellum,

outer median area of corium, head beneath, coxaj and tro-

chanters, and posterior areas of nioso- and metasternuni dark

sanguineous; abdomen beneath ocluaceous ; apical margins

of membrane pale hyaline.

Posterior area of pronotum coarsely punctate ; head cen-

trally sulcate
;

posterior tarsi with the basal joint about equal

in length to the second and third joints.

Long. 7^ millim.

Hub. Australia, Queensland (Brit. Mus.).

In form and structure allied to tlie preceding species,

S. bicoloVf Dist.

Genus Oncopeltus.

Oncopeltus quadriguttatus.

Cimex A-guttatus, F<abr. S^'st. Eut. p. 720. n. 116 (1775).

Lyyaus sordulus, Dall. List Hem. ii. p. 6uG. u. 8 (1852).

Ly<jaius contiyuus, Walk. Cat. Het. v. p. 62. n. 130 (1872).

Fyrrhubaphus contiyuus, Leth. & Sev. Cat. Gdn. Hem. t. ii. p. 150

(18'J4).

Oncopeltus jacundus.

LyycEus jucundus, Dall. List Hem. ii. p. 537 (1852).

Transvaaliu luyens, Dist. Nat. iu Transvaal, Append, p. 253, pi. iii.

fig. 12 (1892).

Oncopeltus dispar.

Lyya-us dispar, Walk. Cat. Het. v. p. 60. n. 125 (1872).

'i'his very variable species may prove to be but forms of

Lygceus [Oncopeltus?) amboinensis, Mayr., while (>. ruhricatus,

Stal, may possibly prove to be another variety.

Oncopeltus maoricus.

LtjycBus maorictts, Walk. Cat. Het. v. p. 04. n. 143 (1872).

Oncopeltus castanelpes.

Lyya-us castaneipes, Dall. List Hem. ii. p. 536. u. 10 (1852).

Lyyaus innotatus, Dall. loc. cit. p. 537. u. 12.
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Oncopeltus j)urj)uruscenSj sj). n.

Ocliiaceous ; head, antennaa, anterior area of pronotiim

(sometimes connected by a central line with a basal spot),

base of scutellum, a broad medial fascia across coriuin, legs,

margins of sternal incisures, and apical area ot" abdomen
beneath purplish brown ; membrane dark fuscous, the irnier

angle and a transverse discal spot creamy white.

Pronotum and scutellum with a distinct central longitudinal

ridge ; apex of head, lateral margins of pronotum, basal

lateral margins of coiium, and the tibiie rather longly pilose.

Long. 7;V-8 millim.

IJab. Baudin Island, N.W. Australia (./, J. Walker, Brit.

Mus.).

Genus Lyg^eus.

Lyg(eus xanthostaurus,

LyyiPus .ranthostaurus, Ilerr.-Scliatl". Wanz. Ins. viii. p. 104, (]"• 874
(1848J.

Lygceus maitrus (nee StSl), Walk. Cat. Ilet. v. p. 4S. n. G8 (1872).

Lygceus furcatus.

Cimex furcatus, Fabr. Maut. ii. p. 301 (1787).
Lijijceus an(juliftr, AValic. Cat. Ilet. v, p. 5o. u. 103 (1872).

Lygceus concinnus.

Lygipus concinnus, Dall. List Hem. ii. p. 542 (1852).
Var. Lyi/ceus campestris, Dist. Nat. in Transvaal, Append, p. 252, pi iii

fig. 10 (1892).

Lygaus analis.

Lyyaus anaUs, Dall. List Hem. ii. p. 540. u. 25 (1852).
Lygceus ni/icej)s, StSl, Stett. eut. Zuit. .\xiii. p. 30U. 198 (18G2).

In Biol. Centr.-Amer., Rliynch. vol. i. p. 179 (1882) I
stated that the type of Dallas was not in its place in the
National Collection and that it probably represented the
species described by Stal. I iiave now discovered the type of
L. analis, and found that my supposition was correct.

Lygfcus incequalis.

Lyymis impqualis, Walk. Cat. Het, v. p. 40. n. 70 (1872)- StSI Eu
Hem. iv. p. 107. n. 22 (1874). ' *

tStdl evidently, as was sometimes his practice with Walker's
species, adopted the name, but gave his own description.
This, however, does not justity the species standing in Stal's
name, as it does in Lethierry and Severin's Cat. Gen. llcui.
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toni. ii. p. 143, and where again Walker's species is placed

(p. 147) as a synonym of L. turcicus, Fabr.

Lygceus higudatus.

Cimex biguttatus, Fabr. Svst. Ent. p. 720 (1775).

Lygatis divisiis, Walk. Cat. Het. v. p. 62. n. 138 (1872).

The Fabrician type is in the Banksian collection contained

in the British Museum.

Lygceus mactans.

Lyganis mactaris, Stal, Berlin, ent. Zeit. x. p. 162 (186(i).

Li/gceus nificeps, Walk. Cat. Het. v. p. 63. n. 139 (1«72).

Walker writes of his L. rujiceps :

—" The entirely red head

of this species and the red spot on each side of the prothorax

distinguish it from L. moctans.^^ All the six specimens,

liowever, which he had before him when he wrote his descrip-

tion exhibit the apex of the central lobe to the head as black

or fuscous, and there is also the black spot at inner margins

of eyes, as described by Stal. The red spot of Walker " on

each side of the hind border " of pronotum would have been

better described as occupying the posterior lateral margins,

and thus equal the " lateribus thoracis pone medium " of

Stal.

Lygoius Bettonij sp. n.

Pale ochraceous ; antennce, legs, apex of head, eyes and

oblique basal area on each side of head behind eyes, pronotum

with the anterior area and two large discal spots not reaching

posterior margin, connected anteriorly and with the anterior

area, and also connected with the lateral margins by a short

transverse fascia, scutellum (excluding apex), about apical

half of clavus and outer claval margin, lateral margins of

corium (not reaching apex) emitting a short central transverse

fascia extending about half across the corium, black. Ster-

num black, its segmental margins and the lateral margins of

meso- and metasternum cretaceous white, with three large

segmental spots on each side and the posterior lateral angles

ot prosternum pale ocliraceous. Abdomen beneath reddish

ochraceous, with its apex black.

Pronotum coarsely punctate, principally on the black

markings, and with an oblique transverse incision on each

side of anterior area.

Long. 9^ millim.

Hah. British East Africa [C. S. Betton, Brit. Mus.).
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Genus Tkopidothokax.

Melanospilus, StSi, Hem. Fabr. i. pp. 72 & 75 (18G8), nom. praoocc.

Tropidotht)riu-, liorgr. .\un. Soc. Kiit. Helg. xx.xviii. p. 547 (1894),
n. nom.

Tropidotfiorax concifiu.'t.

Lygceus concitns. Walk. Cat. Hot. v. p. tXJ. n. 127 (1872).

Head black, with a lateral .spot behind and in front of the

ba.se of the antennae and a central ba.sal spot red
; pronotum

reddish ochraceou.s, with two large rounded transverse basal
black spots, almost reaching the basal and lateral margins,
which are ochraceou.««, the spots divided centrally by a raised

reddish-ochraceous line ; apex of clavus and the coriuni

ochraceous, the last with a lar<ie oblique discal black spot.

This species is very variable in the character of the discal

spot to the corium. The one most pronounced in the
specimens now before me is the type from Lombok ; those

with the smallest (very small) spot are from Flores. Two
specimens from Sumbawa in my own collection are inter-

mediate in that respect.

Genus Graptostetfius.

Graptostethus serviis.

Cimex servus, Fabr. Mant. Ins. ii. p. 300 (1787J.
Lygceut irKrqxudis, Walk. Cat. Het. v. p. .57. n. 116 (1872).

Graptostethus quadratomaculatus.

Lyg<fui quadratoinaculatun, Kirbv, Journ. Linn. Soc, Zool. xxiv. p. 98

(1891J.

Graptostethus diffusus.

Lygmit Hiffmm, Walk. Cat. Het. v. p. 59. n. 124 (1872).

Graptostethus uiaculatus.

Lygteus maculatus, Dall. List Hem. ii. p. 5-l.>. n. 42 (1852).

Graptostethus'^ verticdis.

Lygmu verticalis, Dall. liist Hem. ii. p. 548. n. 49 (1852).

The type is in bad condition and now without rcstrum,

thus rendering its generic position doubtful.

Graptostethus fjrandis, sp. n.

Reddish ochraceous; extreme apex of head, centre of

anterior margin, and two large ba.sal subqnadrate spots with

Anv. d- Mag. X. Hist. Ser. 7. Vol. vii. 37
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their bases almost extended to the posterior angle.s of the

pronotnm, basal and lateral margins of scutellum, apical

margins of clavus, a transverse central fascia to corium,

membrane, anterior and lateral margins of prosternum, ante-

rior margins of meso- and metasternum, anterior margin of

apical segment, and extreme apex of abdomen, rostrum, legs,

and antennse, black ; a spot near the lateral margins of pro-

and mesosternum, a spot near posterior coxae, and a larger

transverse spot on each side of metasternum deep shining

black.

Shape and structure of O. rujifemoratus, Dall.

Long. 11 1 millim.; max. lat. A\ millim.

Hah. Nyasaland, Fort Johnson (P. RendaU, Coll. Dist.).

Graptostethus ptctus, sp. n.

Reddish ochraceous ; base and a central longitudinal fascia

to head, centre of anterior margin and two large basal sub'

quadrate spots extending to and occupying the posterior angles

of the pronotum, scutellum (excluding apex), an elongate spot

on posterior area of clavus, a central transverse spot joined

to outer margin of corium, membrane, spots to connexivum,

three lateral spots on each side of sternum, legs, antennee, and

rostrum, black. Membrane with a central and apical white

spot. Antennae with the second joint a little longest, third

and fourth joints subequal in length.

Long. 6-6^ millim.

Bab. Port Natal (Brit. Mus.) ; Transvaal, Pretoria (Coll.

Dist.).

Allied most closely to the Lidian species G. maculatus,

Dall.

An apparently scarce species. The British Museum has

long possessed one specimen from Natal, and I met with but

one example during four years' collecting in the Transvaal.

Genus Nicuesa.

Nt'cuesa affinisj sp. n.

Black ;
pronotum, prosternum, lateral margins of the

corium, and apical margins of the membrane (narrowly)

stramineous. Antennae finely pilose, the second and fourth

joints subequal in length
;
pronotum reticulately carinate and

with a short central black fascia on anterior margin.
Long. 7 millim.

Hah. Ecuador, Paramba, 3500 feet {Rosenberg, Brit. Mus.).

1
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Allied to N. speciosus, Dist., from wlilcli it can be at once
separated by the different colour of the proiiotuui and pro-

sternum.

Genus Arocatus.
Ai-ocattis rusdcus.

Tetralaccus rusticux, St;^l, Berl. ent. Zeit. x. p. 163 (186fij.

Astacops? califjntus, Walk. Cat. Het. v. p. Sti. u. 14 (1872).
Lygteus sub/ectus, Walk. loc. cit. p. 62. n. 137.
Lyg(Bus ruficoUis, Walk. luc. cit. p. 64. n. 143.

Genus CiEXOCORIS.
Ccenocoris Nerii.

Lygeeus Nerii, Germ. Faun. Eur. p. 24.

Ccenocoris Nerii, Fieber, Europ. Hem. p. 166 (1861).
Lygmissemirubes, Walk. Cat. Het. v. p. 58. n. 117 (1872).

I possess specimens from Sind, which may probably be the

locality of the "E. Indian" specimens in tha British MusRum.
My Sind examples are indistinguishable from others collected

by Mr. Trovey Blackmore in Morocco.

Genus Nysius.
Xyslns jamaicensis.

Nysiusjamaicensis, Dall. Li-st Hem. ii. p. o55 (1852).

Nysius providiis, vars., Uhler, Proc. Zool. Soc. 1893, p. 705.

Nysius providux, Uhler, loc. cit. 1894, p. 182.

Prof. Uhler enumerated the species in 1893 {supra), but

described it in the following year (1894). The specimens he
first denominated as providus, vars., he returned labelled

N. scolopax, Say, var. ; but Uiiler remarks " the true N. scolo-

pax, Say, has a rostrum which reaches to the middle of the

venter, which is not the case in the species here described."

Nysius scolopax.

Lygeeus scolopax, Sav, New Harm. Ind., Dec. 1831 ; Compl. Writ. i.

p. 330. 8 (1859).
"

Belonochilus? scolupa.i; St£l, En. Hem. iv. p. 122 (1874) ; Leth. & Sev
Cat. G^n. H<5m. t. ii. p. 150 (1894).

Nysiris scohpar, Uhler, Pro.". Zool. Soc. 1894, p. 182.

Species not belonging to the Lygaiidte.

Coreidae.

Serinetha suhrufescena.

Lygeeus suhrufescens, Kirby, Proc. Zool. Soc. 1888, p. 553 ; Moungr.
Christmas Island, p. 128. n. 3.

Mr. Kirby was evidently misled by the displacement of a
37*
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Walkeriaii type. He writes, " Allied to L. longiusculua,

Walk." This type is missiiii,^, and a specimen of a Sen'netha

was in its place. The figure given in the Monogr. Christ.

Isld. pi. XV. fig. 3, by the appearance of the pronotuni is of

practically little assistance.

Summarized Disposition of Walker s Genera and Species

belonging to the Sub/am. Lygaeinae.

Species considered valid and described under correct Genera.

Astacops anticus, Walk. Cat. Het. v. p. 35. n. 9 (1872), noin. piteocc.

(A. Walkeri, Dist., n. uom.),

Lyg<Bus californicus, Walk. loc. cit. p. 42. n. 25.

incequalis, Walk. loc. cit. p. 49. n. 70.

incertus, Walk. loc. cit. p. 64. n. 145.

Nysius contiffuus, Walk. loc. cit. p. 69. n. 25.

Species considered valid, but requiring generic revision.

Lygeeiu anticus, W^alk. (part.), Cat. Het. v. p. 46. u. 51 (1872), belongs to

gen. Jailera.

difusus. Walk, loc. cit. p. 59. n. 124, belongs to geu. Graptostethus.

dispar, Walk. loc. cit. p. 60. n. 125, ,, „ Oncopeltiis.

concism, Walk. loc. cit. n. 127, „ „ Tropidothora.v.

maoricus, Walk. loc. cit. p. 64. n. 143, „ „ Oncopeltus.

Species treated as synonymic.

Astacops deli7ieatus, Walk. Cat. Het. v. p. 35. n. 10 {\%72),= Astacops
fascicollis, Walk.

spinipes, Walk. loc. cit. p. 36. n. 11, = Astacops fascicollis, Walk.
nigricornis, Walk. loc. cit. n. 12, =Serinetha vicina, Dall.

? caligatus, Walk. loc. cit. n. 14, =Arocatus rusticus, StSl.

Lgga-ns murginalis, AValk. loc. cit. p. 45. n. 45,= Jadera Juemntoloma, H.-S.

dimidtatus, Walk. loc. cit. a. 43, = Lygteus bicolor, H.-S.
anticus, Walk, (part.), loc. cit. n. 51, = Jadera sanyuinolenta, Fabr.

consjjersus. Walk. loc. cit. p. 47. n. 57, = Jadera ceola, Dall.

7nuurus, Walk, (nee StSlj, he. cit. p. 48. n. Q8,= Lyg<eus xantho-

staurus, H.-S.

margittifer, Y^'&lk. loc. cit. p. 55. n. 102, = Lygceusfurcatus, Fsibr.,

var. Fnirmairei, Sign.

anyulifer. Walk. loc. cit. n. 103, =Lyy<eus furcatus, Fabr.

incequalis, Walk. loc. cit. p. 57. n. 116, = Graptostethusservus, Fabr.

semirubes, Walk. loc. cit. p. 58. n. 117, =C(enocoris Nerii, Germ.
coniiguus, Walk. loc. cit. p. 62. n. 136, = Oncopeltus quadriguttatus,

[Fabr., var.

subjectus, Walk. loc. cit. n. 137, = Arocatus rusticus, StSl.

divisus, W^alk. loc. cit. n. 138, =Lygcens biguttatus, Fabr.

ruficeps, Walk. loc. cit. p. 63. n. 139, =^Lygceus mactans, St&l.

ru/icollis, Walk. loc. cit. p. 64. n. 142, = Arocatus rusticus, StSl.

2s'yiius proximus, Walk. loc. cit. p. 69. n. 20, =Xysius contiguus, Walk.



On new }t\ y oils d:c. from Central and South America. 541

To be treated as non-e.ristent.

Species tfu tyjHs of which are not now to befound in the British Museum.

Lyg<Pus coynatus, Walk. Cat. Het. v. p. 49. n. 69 (1872).
japonifus, Walk. loc. cil. p. 58. n. 118.
lonyiitsru/us, Walk. ioc. cit. ]>. (>(). n. 120.

sinyularif, W'lilk. luc. cit. p. &,i. n. 140.

Nysiiig mundux, Walk. lor. cit. p. ()9. ii. 27.
subcinctug, Walk. loc. cit. p. 70. n. 31.

palliperinis, Walk. loc. cit. p. 71. a. '.i2.

LXIX.

—

J^'ew Myotis, Artibeus, Sylvilagu.s, and Metachiru.s

from Central and South America. By OldfielD ThomAS.

Ml/Otis simus, sp. n.

A small .shoit-liaiicd Myotis, with very mucli tlie general

facics of a P (pistrellus or one of the smaller Scotophili.

Size small. General build and appearance very different

to those of other American species of Myotis, and more as in

Pipistrellus or Scotophilus. Head broad and flat, muzzle
swollen and tumid. Ears rather short, reaching when laid

forward about halfway between the eye and the tip of the

nose ; their inner margin evenly convex for their proximal
three fourths, slightly concave above ; tip narrow ; outer

margin concave for the uj)per and convex for the lower half;

antitragal notch scarcely perceptible; basal lobe forming a

prominent thickened point projecting forwards. Tragus
pointed, slightly curving outwards above, its inner margin
convex, its outer concave above, convex below ; a small

triangular lobule at the outer base.

Wing-bones comparatively stout, as also are the tibiaj.

Wings attached to the ankle. Postcalcareal lobule practi-

cally absent. Tail included in interfemoral membrane to tlie

extreme tip.

Fur of body short and sparse (hairs of back about 2*5 mm.
in length), not extending on the wing-membranes, and only on
tlie interfemoral for its basal third, above and below. No
fringe on interfemoral.

Colour above and below pale tawny brown, about as in some
of the small pale species of Scotophilus. Wing-membranes
darker brown, without lighter edging.

8kull rather broader than usual, with a shorter muzzle.
Jn the ordinary small American Myotis the distance across

tlie jialate at the outer corners of wi.' is just equal to the length
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of the tootli-row from the front of the canine to the back of

?».', but in J/, simus this breadth decidedly exceeds the same
longitudinal dimension. Distinct sagittal and lambdoidal

crests present.

Upper incisors of about equal length ; the inner triangular

in section, with one longer anterior and two shorter posterior

cusps
; outer incisor with its slanting postero-external face

surrounded by five or six crenulations or minute cusps, but
how far these are the result of wear I am unable to say.

Small upper premolars drawn inwards from the tootb-row,

the second, minute, one entirely hidden behind the anterior

end of the large premolar. Middle lower premolar about two
thirds the height of the anterior one, which in turn is about

two thirds the height of the posterior.

Dimensions of the type (measured on the spirit-specimen) :

—

Forearm 365 millim.

Head and body 46; tail 33; head 15' 7 ; ear 12*5; tragus

on inner edge 4*5,• third finger, metacarpal 33, first phalanx
10, second phalanx 11; lower leg 14*5.

Skull: occipito-nasal length in middle line 11"9; basi-

palatal length 10*3 ; interorbital breadth 4 ; mastoid breadth
7'5

; palate length 5"4.

Hah. Sarayacu, Peru.

Type. Female (in spirit). B.M. no. 81. 5. 12. 2. Col-

lected in 1876 by Mr. W. Davis and presented by Messrs.

Yeitch.

The short liair and comparatively stumpy build of this bat

give it so different an appearance to the other members of

Myotis that no one at first sight would suppose it to belong

to that genus ; but the detailed structure of the ears and the

characters of the teeth are typically those of Myotis and
there is no reason to distinguish it generically from that

group.

No described species of the genus appears to have any
resemblance to it.

Ariiheus Watsoni, sp. n.

Size about as in A. cinereus, dentition as in A. glaucus.

Kose-leaf similar to that of A. glaucus, but apparently

rather narrower. Ears higher and narrower than in that

species
; inner margin evenly convex, tip narrowly rounded

;

outer margin deeply concave in its upper half, then convex,
ending below in a slightly angular antitragal lobe. Tragus
more sharply pointed than in A. glaucus, and the projections

on the outer margin more prominent.

Fur close and fine, extending on the jiroximal half of tjie
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forearm and, very thinly, on (lie intcrfemoral membrane,
lef^s, and feet, General colonr, as nsual in this group, very
variable, varying from smoky greyish to buffy ; Ridgway's
" hair-brown " and " wood-brown " nearly represent two of

the phases. Individually the hairs are whitish, tipped with

some shade of brown. Face with four fairly well-marked
white streaks in the usual j)ositions.

Skull smaller, lighter, and more delicately built thati in

A. glaucus, which it resembles in its general form, narrower
in tiie muzzle than in A. cinereus.

Teeth closely similar in their proportions to those of

A. glaucus*, the molars of the broadened shape found in that

species, and therefore different from those of A. Rosenhergi,

in which also w.^, both above and below, is proportionally

very much smaller than m}.
Dimensions of the type :

—

Forearm 38 millim.

Skull : greatest length (approximate) 19 ; zygomatic
breadth 11*7; intertemporal breadth 4*5; mastoid breadth

9*5; palate, length %'6j breadth across molars 8"3
; front of

upper canine to back of m.^ 6*2.

Otiier dimensions of a specimen softened and placed in

spirit :

—

Ear, length 15, breadth from most convex point of inner to

most concave part of outer margin 9 ; third finger, meta-

carpal 3G, first phalanx 14, second phalanx 20
; lower leg 17 ;

depth of intcrfemoral in centre 11.

Hah. Bogava, Chiriqui, Panama. Altitude 250 m.
Type. Male. B.M. no. 0. 7. 11. 19. Original number 47.

Collected 24th October, 1898, by Mr. H. J. Watson. Four
specimens examined.

By the presence of the minute posterior lower molar this

species differs from the common Central- American A. cinereus

and its allies, and resembles the larger A. glaucus of Peru.

A. Rosenhergi, of which the only known specimen has this

tooth on one side and not on the other, may be distinguished

by the different proportions of its molars.

Sylvilagus surdaster, sp. n.

A dark-coloured hare with very short blackish ears and
minute bullje.

Size about as in S. Gabbi, which appears to be the

nearest ally. Fur thick, close, and rather liarsh, the longer

hairs of the back about 20 millim. in length. General colour

* Described and tipured. V. Z. S. 1893, p. 030, pi. xix. figs. 7-9.
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above dark, evenly grizzled buffj and black, the combined
tone darker than in any of the allied species, rather paler on
flanks. Of the longer hairs of the back, the basal fourth is

light grey, darkening to brown on the second fourth ; the

third fourth is ochraceous buff, the end being shining black.

The woolly underfur is greyish white basally, brown ter-

minally. Face more ochraceous than back, owing to the

black tips to the hairs being less prominent; sides of face

rather paler and again darker below the eye, but no prominent
light or dark orbital or cheek-markings are present. Ears
remarkably short, shorter than in any known hare (except

Romerolagus and NesoJagus) ; the anterior halves of their

outer surface grizzled rufous just at their bases, but otherwise

nearly wholly black
;
posterior halves of outer and whole of

inner surfaces pale rufous. Nape-patch rufous, rather duller

tlian Ridgway's "cinnamon rufous." Chin dull whitish,

the hairs slaty basally. Chest grizzled grey buffy and
blackish. Belly dull whitish or whitish buff, not sharply

defined laterally. Fore limbs dull rufous, whitish like the

belly on their inner side above. Long hairs of palm smoky
brown. Hind limb grizzled like back on outer side of thigh

and lower leg, more rufous on upper surface of foot; inner

side whitish or buffy, almost ochraceous buffy along the edge
of the body-colour; long iiairs of soles smoky brown. Tail

reduced to a n)ere stump, barely half an inch in length, its

upper side black, its lower buffy.

Skull on the whole most like that of S. Oabhi. Frontal

region low and flat. Interorbital space slightly concave.

Postorbital processes long and broad, close to the brain-case

and pressed against it terminally, but not anchylosed with it.

Upper surface of brain-case unusually rough and coarsely

pitted. Sides of muzzle fairly complete, about as in S. an-
dinus. Palatal foramina large and widely open, compara-
tively narrow posteriorly, broadest just behind their middle.

Bullae exceedingly small, far smaller than in any allied species,

so low that a line from the top of one to that of the other

hardly clears the basioccipital.

Enamel of incisors thin, not penetrating into the tooth

mesially, but evenly following the line of its anterior surface.

Front surface of anterior upper and lower premolars more or

less coarsely fluted.

Dimensions of the type (measured by the collector in the

flesh) :
—

Head and body 388 millim. ; tail (c.) 12; hind foot,

s. u. 77, c. u. 83 ; ear 43.

Skull : greatest length 72 ; basilar length to back of tV 57
;

I
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greatest breadth 37; nasals 29 (diagonally) x 13'7 ; inter-

oibital breadth 17, breadth of occi|)ital shelf 0; diastema 22
;

length of palate 21.>"0
;

palatal foramina 17'5x7*3; greatest

antero-posterior diameter of bulla 7"3.

Ilah. Caroiidelet, Rio Bogota, Province of Esmeraldas,

N. Ecuador. Altitude 20 m.

Type. Female, Collector's number 94. Killed 14th Octo-

ber, 11)00. Two specimens examined.

This iiitere.«ting little hare, the first described from the low
country west of the Andes, may be readily distinguished from

all others by its short, nearly black ears, minute bull^,

rudimentary tail, and general dark coloration.

Metachirns nudicaudatus phceurus, subsp. n.

Similar in general characters to the typical form, but the

tail uniforndy dark brown to the tip.

Colour of the usual buffy grey-brown ; dark dorsal area

well marked. Supraorbital spots prominent, yellowish wliite.

Middle line of face, crown, and nape blackish. Under surface

dull buffy wliite, not sharply defined laterally. Ujiper surface

of wrists and metacarpals brown, of hind feet greyish. Tail

uniformly blackish brown throughout, except that there are a

few indistinct whitish mottlings along the middle line below.

Dimensions of the type (not fully adult, measured in the

flesh):—

Head and body 214 millim.; tail 251; hind foot 39;
ear 29.

Skull: greatest length 52; basal length 48; zygomatic
breadth 26*5

;
nasals 27-5 x 7*2

; intertemporal breadth 8*7;

breadth of brain-case on squamosals 17 ; combined length of

three anterior molariform teeth 9.

IJah. St. Javier, Lower Cachavi River, N.VV. Ecuador.
Altitude 20 m.

Type. Male. B.M. no. 1. 3. 19. 44. Original number 24
Collected 19th May, 1900.

This form presents a remarkable parallel to .1/. opossum
melanurus, Thos.*, from the same district, which, exactly as

in the present case, agrees with its allies elsewhere in all

respects, except that it has a wholly dark instead of a white-

tipped tail.

The material at my disposal is not sufficient for me to

criticize Dr. Allen's separation of ^1/. Tiichudii axid Af. n. colom-

hianus from the typical M. nndicaudatus, but both, like the

latter, have white-tipped tails.

* Ann. & Mng.Xat. IIii<t. (7) iv. p. 286 (1800).
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LXX.

—

Further Desci'i'ptions of new Reptiles collected hy

Mr. P. 0. Simons in Peru and Bolivia *. Bj G. A.
BOULENGER, F.R.S.

Stenocercus variabilis.

Pterygoid teeth. Anterior border of ear denticulated.

Upper head-scales smooth ; some of the supraoculars feebly

enlarged transversely ; occipital not enlarged
; temporal scales

feebly keeled. Side of neck with folds enclosing shallow

pockets covered with granular scales ; antehumeral fold very

strong, with a serrated edge on its lower half. Body de-

pressed. A very slight dorsal crest. Dorsal scales rather

large, strongly imbricate, sharply keeled, shortly mucronate

;

the keels forming continuous lines, which are parallel or

slightly oblique on the posterior part of the back ; lateral

scales passing gradually into the smaller smooth ventrals

;

67 to 69 scales round the middle of the body. The adpressed

hind limb reaches the ear or a little beyond ; fifth toe not

extending as far as second. Tail about twice as long as

head and body, tapering, scarcely compressed, the scales a

little larger than on the body, and forming rings. Green,

spotted with whitish on the sides, or greyish, spotted with

black above and on the sides or on the sides only ; whitish

beneath, throat marbled with olive ; one specimen with a

black bar across the scapular region and the throat and belly

nearly entirely black.

millim.

Total length 262

Head 22

Width of head 16

Body. 70

Fore limb 39

Hind limb 65

Tail 170

Several specimens from Palca, Bolivia, 10,000 h%i.

Closely allied to ^S". cupreus, Blgr., from which it differs in

the smaller dorsal scales.

Liolcemus annectens.

Nostril supero-lateral. Upper head-scales small, smooth

;

two longitudinal series of scales on the frontal region ; inter-

parietal and parietals snail, subequal; three to five supra-

oculars feebly enlarged transversely ; a single series of scales

* Cf. • Annal-; vol. vi. 1000, p. 181.
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between the labials and the suhocular ; anterior border of ear

granular. ISides of neck granular, strongly folded. Dorsal

scales rather small, rhomboidal, not longer than broad,

weakly keeled, feebly imbricate ; lateral scales a little

smaller, smooth or feebly keeled ; ventral scales a little larger

than dorsal?, strongly imbricate, smooth, rounded
; 60 to 70

scales round the middle of the body. The adpressed hind
limb reaches the axil or the shoulder

; hinder side of thighs

uniformly granular. Male with 6 or 7 anal pores. Tail

once and one fourth to once and a half as long as head and
body ; scales about as large as those on the body. Coloration

very variable—green, grey, or brownish above, spotted or

marbled with blackish, or with six regular longitudinal series

of black spots ; lower parts whitish, spotted or marbled with
olive-grey.

millim.

Total length 196
Head 19
Widtli of head 15
Body 67
Yore limb 28
Hind limb 46
Tail 110

Several specimens from Caylloma and Sum bay, 11,300 to

13,600 feet.

This species is very nearly related to L. multiformis^ Cope,
from which it is to be distinguished by the larger dorsal

scales. The two species establish a passage from Liohemus
to Ctenoblepharis, especially through G. Jamesii^ Blgr.

Liocephalus rhodogaster.

Upper head-scales small, faintly pluricarinate ; nostril

supero- lateral ; nasal separated from the rostral by one series

of scales ; three or four supraoculars feebly enlarged trans-

versely ;
parietals broken uj) ; no distinct denticulation on

anterior border of ear. Sides of neck slightly plicate,

covered with small imbricate scales ; a strong fold in front of

the shoulder. A feeble but very distinct dorsal crest.

Dorsal scales rather sn)all, mucronate, strongly keeled, the

keels forming slightly oblique longitudinal lines ; lateral

scales a little smaller, strongly keeled, the keels forming-

oblique lines directed upwards; ventral scales quite as large

as dorsals, smooth ; 73 or 75 scales round the middle of the

body. Gular scales as large as dorsals. The hind limb,

stretched forwards, reaches the eye. Tail feebly compressed,

crested like the back. Olive or brown above, with a dorsal
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series of transverse^ rhomboidal, darker spots ;
scapular region

darker, with a light vertical line; a dark, light-edged, oblique

streak on the upper lip, below the eye ; male with the chin,

the breast, the prfeanal region, and the lower surface of the

limbs whitish, the throat, the flanks, and the middle line of

the belly grey, the belly and the lower surface of the tail of a

bright pink ; female with the throat greenish and the rest of

the lower parts whitish.

inilliiu.

Total length 210

Head 20

Width of head 15

Body ^5

Fore limb 39

Hind limb 70

Tail (reproduced) 125

Two specimens (male and female) from Merced, Peren^

River, 3250 feet.

Most nearly related to L. erythrogaster, Hallow., but

distinguished by the smaller scales.

Liocephalus scapularis.

Upper head-scales moderately large, feebly keeled or

striated ; nostril supero-lateral ; nasal separated from the

nostril by one series of scales; four transversely enlarged

supraoculars, separated from the supraorbitals by one series

and from the supraciliaries by three series of scales ; a pair

of interparietals followed by two occipitals
;

parietals broken

up into small shields ; a feebly serrated ridge above the

temple ; two or three feebly projecting scales on the anterior

border of the ear. Sides of neck not folded, covered virith

small, imbricate, keeled scales. A feeble but very distinct

dorsal crest ; a weaker lateral crest on each side of the ante-

rior part of the back and on the sacral region. Dorsal scales

moderately large, pointed, smooth ; lateral scales smaller,

feebly keeled ; ventral scales as large as dorsals, strongly

keeled ;
57 scales round the middle of the body. Gular

scales as large as dorsals, strongly keeled. The hind limb,

stretched forwards, reaches the nostril. Tail scarcely com-

pressed, with a serrated upper edge at the base. Greyish

brown above, with a series of chevron-shaped darker markings

pointing backwards; scapular region dark brown, sharply

defined above and behind by an angulate white line; a large

round dark brown spot between the shoulders; a broad dark
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brown, white-edged streak, wideniiii^ beneath, extending
obliquely backwards from the eye to the edge of the mouth

;

greyish beneath, with white spots on the limbs; incomplete
whitish annuli on tiie tail.

millim.

Total length 210
Head 19
Width of head 14
Body 51
Fore limb 37
Hind limb 62
Tail 140

A single specimen (probably immature), from Perene,

2600 feet.

This species is allied to L. aculeaius, O'Sh., but differs in

the smaller head-shields, the smaller dorsal scales, and the

interrupted lateral crest.

Euspondylus Simonsii.

Very closely allied to E. maculatus, Tschudi. Distinguished

by the more slender form, the undivided transparent disk of

the lower eyelid, the distinctly striated dorsal scales, and by
the proportions and dispositions of some of the head-shields.

Interparietal much larger than the frontal, in contact with an
azygous occipital ; third pair of chin- shields widely separated

from each other. 34 scales round the middle ot the body,

36 from occiput to base of tail. Brownish above, whitish

beneath, dotted with greyish ; a dark streak on each side of

the head and neck ; a dark, light-edged, festooned band along

each side of the tail.

millim.

Total length 113

Head 11

"Width of head o

From end of snout to fore limb 16

From end of snout to vent 48

Fore limb 12

Hind limb 16

Tail 05

A single female specimen from Puntoyacu, Peren^ River,

6000 feet.
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LXXI.—A few further Remarks upon the ErythrceanMolluscan
Fauna, with Descriptions of Seven Species from Aden, in

the Collection of Commander E. R. Shopland, R I.M. By
James Cosmo Melvill, M.A., F.L.S.

[Plate IX.]

Since tlie time when, about five years ago. Commander
Shopland published * a list of the marine MoUusca noticed

by him at or near Aden, he has received from his corre-

spondents several further parcels, and been able to increase

the sum total to between 720 and 750 species in all. There
still, naturally, remained several doubtful forms, and lately

he forwarded the whole of these to me, and many have been
now satisfactorily determined. Deducting then various

hardly adolescent species and several too imperfect to do
otherwise than note their probable generic affinities, the

following seven seem worthy of description, all coming from
Aden, in or near the harbour. I have no particulars at what
depth they were dredged.

It is interesting to record at the same time that certain new
and rare forms described during the past few years, being

some of the results of the explorations of Mr. F. W. Townsend
in the Persian Gulf and Arabian Sea, likewise are among
the latest acquisitions of Commander Shopland from the

neighbourhood of Aden. Such are Strombus belictschiensis,

Melv., Pectunculus maskatensisj Melv., Donax Townsendi,

Sowb., IJ. aperittusj Melv., and, above all, Conus clytospira^

M. & S.f, though only in juvenile condition—these, with

several others, thus showing a very marked extension of

range.

It was in March 1898 J that I essayed a short biblio-

graphical resume of the Erythrjean MoUuscan fauna, inclusive

of Aden, and since that date but little seems to have been
effected by specialists towards further elucidation of this inter-

esting subject, if we except the excellent monograph of Dr. R.
Sturany on the ' Pola ' Expedition in the Red Sea §.

These dredgings were carried out by Dr. Fr. Steindachner

and Herr Friedrich Siebenroch, only the Pelecypoda being

* Shopland, E. R., " List of Shells collected at Aden, 1892-96," Journ.
Bombay Soc. x. pp. 217-2.35 ; with Addendum, t. c. pp. 503, 504.

t Vide Ann. & Mag. Nat. Hist. ser. 7, vol. iv. pp. 461-463 (1899).

X Op. cit. ser. 7, vol. i. 1898, pp. 194-206, pi. xii.

§ " Expedition L.M. Schiff ' Pola ' in das Rothe Meer, 1895-96 and
1897-08,'' Zool. Ergebni&se, Lamellibranchiaten, von Dr. Rudolf Sturany

:

Wien, 1899, mit 7 Tafeln.
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yet publislietl *, with a vt'ry tew Gastropoda—the genera

Fusus and Xassa maitily. This work leaves little or nothing

to be desired for accurate elaboration of detail.

Dr. F". Jousseaunic, so will known for the clo^e attention

he has given to the Erythriean and AdiMiese i\Iolliisca for a
long period, in 18!)8 publi.shcd an account of the Triforid* f of

the lied Sea, with descriptions of many new species and like-

wise various new genera which we have not seen, e. g. Olt-

toma ottitoma, Issina issina |, and others.

Two new IScalariw have been likewi.se lately described by
Clessin § from this region. Bavay has written on the

Mollusca of the Suez Canal || and Dall on those of the Gulf
of Aden obtained by the Field Columbian Museum East
African Expedition^.

Dr. E. von Martens, finally, in 1899** described three

new Erythrgean oysters [iJstrea peclinata, dolabriformis, and
ortiscui<), collected long ago (1820-25) by Hemprich and
Ehrenberg.

It is much to be hoped that Commander Shopland will, ere

long, be able to issue a second edition of his invaluable cata-

logue, which will then furnish a most complete and up-to-date
record of what was known at the commencement of the
twentieth century of the Adenese ^lolluscan fauna. I woull
just add that it is my hope to be in a position before very
long to draw some tangible comparisons between this fauna
and that of the Persian Gulf, Gulf of Oman, and Arabian
Sea, as evidenced by the Townsend collections mentioned
above ;

but one must wait until the residue of both these
large gatherings has been finally worked out.

Sifitrurn indigoferum^ .sp. n. (PI. IX. ^\g. 1.)

S. testa ovato-fusiformi, solida, brunneo-cinerea, corrugata; anfracti-

bu8 5, quorum apicales , . , ? (in omnibus nostris speciminibus
detriti), caeteris longitudiualiter nodulosi-costatis, costis percrassis,

• Among the nov. sp. are 5 Cuspidaria, 1 Raeta, 1 Lyonsia, 1 Cardita,
2 Amumtim, ',\ Gastroch(Ptia, 1 Diplodonta, 1 Chime, 2 ScintiUa, 1 Tel-
Una, some dredged at great depths.

t Bull. Soc. rhiloni. ix. pp. 71-77.

X
* Naturaliste," 1898, pp. 14 ci sqq.

§ Martini and Chemnitz, Svstem. Conch.-Cab., Scalariidffi, S. Clessin
pp. 49, 57.

|]
Uavay, A., "Note sur les Mollusques du Canal de .Suez," Bull. Soc.

Zool. France, .\xiii. pp. 101 104.

H Field C(.l. Mus. Zool. i. pp. 187-189 (189S).
** ' SymboLne Physicoe, sen Icones adhuc inediUe .... ouae ex itineribua

per Libyam, /Egyptum, . . . . F. G. Hemprich et C. G. Ehienbertr. annis
1820-26 redierunt. Zoologica. II. Mollusca.'
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euporne rotiinde angulatis, ultimo anfraotu circa novem costis

praedito, spiraliter arete bino lirarum ordine succinctis, interstitiis

inter costas caveruosis ; apertura ovato-oblonga, labro incrassato,

intus 4-5-denticiilato ; columella fere recta, omnino cinereo-

caerulcscente, lapidis fissilis colore prgesertim instar.

Ixmg. 18, lat. S'oO mm.

Thougli shouldered just below the suture:^, the roundly

noduled ribs of this species, thickly crossed by thin spiral

lines, the interstices between the costaj being deeply cavernous,

amply characterize it. Indeed, we know no species nearly

comparable ; and another very special point of distinction is

the slate or dull indigo-coloured aperture, labial and coluraellar

area, which seems constant, being present, without any
deviation, in all the examples I have examined. The only

Sistriim at all comparable appears to be S. anaxares, Duclos,

formerly esteemed a Purpura.

Natica [Eunatica] tela-aranece, sp. n.

(PI. IX. fig. 2.)

N. testa subperforata, ovato-conica, solida, alba, castaueo-variegata
;

anfractibus 5, quorum apicales tres subvitrei, brunuescentes,

nitidi, perlaeves, caeteris ad suturas impressis, laevibus, infra (juxta

suturas) spiraliter flammis castaneis decoratis, inde ad basiu

intricatione intertexta notata, ultimo anfractu ca3tero3 magnopere

superante ; apertura luuari, albida
;
peristomate albo, nitido, con-

tinue, subeffuso, margine coluraellari obliquo, albo-brunnescente,

callo nitido brunneo ; umbilicum profundum semiobtegente.

Alt. 11, diam. 10 mm.

Allied to N. Raynoldiana, Recluz, than which it is much
smaller, at the same tinie being differently marked and

coloured. Indeed, the pattern is intricate and somewhat
involved— a mesh of textile network, with occasional clear

spaces disposed spirally, giving an obscurely white-banded

effect, notably just below the sutures. The umbilicus is half

hidden by a shining brown callus, the peristome being white,

continuous, slightly effuse without. In the example taken as

the type the greater part of the body-whorl is dorsally without

the chestnut involved pattern ; no doubt this is accidental.

Another ally is N. sanctce-helence, E. A. Sm. ; both this,

N. Trailln, Reeve, and N. buriasensis, Recluz, show slight

points of relationship ; the brown callus of Traillii is similar,

but in all the pattern of marking is quite distinct, as also are

the apical whorls.
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Cerifhiuin Shoplundi, sp. n. (1*1. IX. H^. 3.)

C. testa elongato-fusiforrai, solidula ; spiru supra multura attunuata,

albo-cineresceiite ; anfractibiis 10, sex supornis parvis, (juatuor

ultimis longitudiualitcr irregulariter costulatis et varicosia, in

ultimo hie costis oranino cvanidis, illic a medio usque ad basin,

varicibus albesccntibus, anfractibus spiraliter duplicato sulcorum
ordine pra?ditis, interstitiis transversim et interruptim cin**reo-

nodiilosis vel lineatis, sex in ultimo anfractu, tribus in penultimo
ordinibus ; apertura ovata, labro incrassato, intus (luimnie-sulcato,

sulculis rubro-tinctis ; columella obliqua, alba, iucrassata, brevi

rostrata.

Long. 18, lat. 8 mm.

All elegant CeritJu'um, most nearly allied, in my opinion, to

the larger and coarser C. monili/erum, Dufr., from the Piiilip-

pines, the chief distinctive characters besides those of size

lying in the great attenuation of the upper whorls, the distinct

ribs, white varices, and the fine red furrowed lines just below
the iimer edge of the outer lip.

Several examples. It gives me much pleasure to connect
with this pretty species the name of its discoverer.

Dittium chrysoinalhim*, sp. n. (PI. IX. fi^. 4.)

B. testa fusiformi, solida, alba, ocbraceo-vanegata ; anfractibus

decern, apicalibus . . . ?, caiteris apud suturas multum impressis,

arcto lougitudiualiter coatatis, costis regulariter, quasi spiraliter

nodulosis, idtimo, penultimo, et antepenultimo anfractu quatuor,

Cieteris tribus gemuiarura ordinibus praeditis, in ultimo infra

medium evanidis, inde, usque ad basin, pulehre spiraliter lirato ;

apertura breviter ovata, intus albescente, labro pauUum eft'uso,

subquadrato, margine columcllari oblique, ad basin brevissime

rostrato.

Long. 6, lat. 2 mm.

A very delicately variegated Bittiuin^ not nearly akin to

any species with which I am cognizant. It is white, fusiform,

with regular gemmate ribs, the disposition of these gemnne
giving an appearance of spirals round the whorls, so regularly

are they disposed ; there are three rows of these in the upper
whorls, four in the three lowest ; in the body-whorl the ribs

disappear below the middle, whence to the base are to be

seen s|)iral clear-cut liraj ; the mouth is somewhat comj)ressed,

outer lip rather effuse, beak very short, columella obli<jue.

The variegation of yellow-brown and white is most pronounced

in the last two whorls.

* ;^pvtro/iaXXof, with Ueece or sheen of gold; from tlio pnttoru.

.^/i;i, cL' May. S. Hist. Ser. 7. ]'ol. vii. 3b
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l)tlpkinula diplacostira* , sp. n.

(11. IX. figs. 5, 5 a, bb.)

D. testa parva, profuode sed anguste umbilioata, albo-stramiuea,

solidula, supra planata ; anfractibus quatuor, quorum tresplanati,

depressi, simplices, ultimo rapide accrcscente, effuse, apud peri-

pheriam acute bicarinato, carinis arete spinicostatis, superficie

undiquc longitudinalitcr tenuissime sqnamato-lamellosa ; apertura

rotunda ; peristomate extus breviter spinoso, paullum effuso,

margine columellari crassiusculo, nitido, albo, ad basin producto,

basi circa umbilicum indistincte concentrico-striata, interstitiis

undoso-gcmmatis.

Alt. 3, diam. 6 mm.

This little species, perhaps not quite fully grown, is distinct

from all the others of the genus known to me, in its lamellate

longitudinal stride, double periplierial carinations, the upper

keel possessing twelve, the lower seventeen coronals of short

spines. The umbilicus is very dee|) and narrow, the con-

centric sulcation and waved geramse interposing at the base

are characteristic, the columellar extension towards the base

recalling other Delphinulce. Tlie colour is throughout pale

stramineous. D. stellaris, Ad. & Reeve, is perhaps the

nearest species in affinity.

Donax [Serrula) epularis f, sp. n.

(Fi. IX. tigs. 6,6 a.)

D. testa subtrigonali, aequivalvi, ina?quilaterali, alba ; umbonibus
parvis, steps violaceis, iucur\-is, approximatis ; margine dorsali

autice obliquato, extenso, postice multum abVji eviato, ventrali

eubrotuudato, conspicue multidenticulato, superficie omni arete et

pulcherrime decussata, costis longitudiualibus latus versus posti-

cum magis conspicuis, sed antice ncquaquam evanidis, sulcis

spiraliter distinctis prasdita, postico latere pulchre sulcifero et

costato, costis breviter spinif'eris, ad marginem bino spinarum
longiorum ordine decorato, intus pagiua nitida violaceo-tincta,

postice radio nigro-violaceo magis conspicuo, sinu palliali in-

definite.

Alt. 5-50, lat. 8*50, diam. 4 mm. (sp. maj.).

An exceedingly highly decorated species, though it must
be examined with a lens before its characters are very per-

ceptible. All the specimens are small, and they have in all

probability not yet attained their full growth ; but the sculp-

ture is unmistakable and more elaborate than in the other

species of this large genus that are comparable with it.

* SiTiXa^ (TTflpa, with double keel.

t Epularis, sumptuous.
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D. spinnnua, Clieiii., itself a delicat<'.ly clia.se*! liltio slr*II,

takes secojid rank without doubt ; D. oheswi, d'()rl)., a fiimly

decussate species, is alsi) eclipsed ; D. scmisulcatuSy Ilauley,

from the Indian Ocean, posteriorly similar in its scul|)ture,

is anteriorly almost plain, the whole of the surface of our

species bein<^ closely ribbed and spirally sharply sulcate,

which gives a clear-cut character to the sculpture. The
ventral margin is beautifully multi denticulate. Posteriorly,

when the two closed valves are viiiwed laterally, the double

row of long spined convergent ribs, witli the inner ranks of

costa; armed wiih shorter spines, form a beautiful heart-shaped

surface, recalling Cardium {Ctenocardia) ht/stri.t, Wood, in

miniature. Indeed, after a minute comparison of the other

species of the genus, to some of which allusion has just been
made, D. clathratua, Desh. 1859 (cf. Reeve, Conch. Icon.,

DoiiaXj t. 57), perhaps is the nearest ally; but the character

of the decussating sculpture is seen, with a lens, to be of

a different character, and it is more isosceles- shaped than our

new form.

Cumingia occalillu*, sp. n. (PI. IX. ligs. 7, 7a.)

C. testa infequibitcrali, protea, ovato-oblonga vel fere rotunda,

hie postice abhrcviata, illic subquadrata, alba, delicata ; um-

bonihus baud prominulis, contiguis, obliquatis, superficio

omni concentrice teuui-laniellata, lanicUis marginem apud von-

tralem saepius condensatis, irrogularibu.-*, in medio regularitor

dispositis, interstitiis loiigitudinaliter delicatis.^imo et arete

striatis, spccirainibus vetustis sa?pe cvanidis, postice compressis,

intus pagina alba, nitida, niargine aiitico .simul ac ventrali pallide

puniceo hie illic variegate, einu palliali ad medium asceudeiite,

lif^araoiito intorno, valvis nnibabus dento uno cardinali, simul ac

fossa elongata, oblicjuc cochleari, pneditis, in doxtra quoque

duobus dentil)us lateralibus fortiter instructu.

Alt. 14, lat. 1<'>, diam. lO mm. (sp. max.).

This niollusk doubtless, in common with many otlu-r />»-/>-

tomf/(Vj Thyelhr, and Cniniivjia', inhabits sponges and corals;

hence the inequality of form, as protean indeed as any British

Soxicava. The delicate sculpture is almost identical vvith

that of Thijella lamclloaa, A. Ad., but the hinge, with un-

doubted laterals in the right valve, seems more akin to

Cuminqia than to I.ejitomyn, with which genus I had

es-^ayed at first to connect it.

The large ligamentary pit is obliquely elongate and spoon-

sliaped, most resembling that of Jjeptomya. An interesting

Uccutus, harrowed ; from the lumellateJ parullfl riilges.

38*
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cliaractcristic is the delicato pale pink blotching round the

margins, both ventral and anterior, internally; the pallial

sinus is large, extending almost to the centre of the interior.

A specimen identical with those from Aden has been

dredged off the Mekran coast of Baluchistan, not very far

from Karachi, by ]\Ir. F. W. Townsend, and I purpose

figuring this, as it is so much the largest, in company with

one of Commander Shopland's types.

It is important that no contusion should exist between

Cuviingia (amellosa, Sowh., 1833, from Chili, and C. {Thyella)

himeUosa, H. Ad. {= Cuming I'a elegans, Sowb.), from the

Eastern Archipelago and Australia. In this latter the lateral

teeth are absent in either valve.

* « % »

Calyptrcea (Galerus) Edgariana, Mel v.* (PI. IX. figs. 8,

So).— It is necessary to refigure this, the former delinealioir

not having been very successful. This species has since been

found by 31r. Townsend near Bushire and Maskat.

EXPLANATION OF PLATE IX.

Fig. 1. Sistrum imUyoferum.
Fuj. 2. Naiica {Eunatka) tda-aranea.

Fiij. 3. Cerithium Shoplandi.

Fiy. 4. Bittimn chrysomalhun.

Fig. 5. Delphimila diplacvstira.

Figs. 6, 6 a. U<i>iax {Serrula) epularis.

Figs. 7, 7 a. Cumingia occatilla.

Fig. 8. Calyptrcea {Guleriis) Edgariann, Melv.

LXXII.

—

Descriptions of Brazilian Coccidae.

By Adolph Hempel, S. Paulo, Brazil.

[Contniued from p. 219.]

Genus Ceroplastes, Gray.

Ceroplastes amazonicus, Hempel.

Adult female scale very convex, oval, with the lower

lateral edges much produced. The anterior end is jointed and

slightly produced; the posterior edge is slightly notched;

the dorsum is obliquely truncated and slightly concave, the

wax being a little higher behind than in front. The colour

is dirty white, with a brownish tinge on the posterior portion.

* Ann. & Mag. Nat. Hist. ser. 7, vol, i. p. 201 (1898).
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Size of tlic larf:;cst individuals:—Length 11 niillini,, ^vidtll

8*25 miiliiu., lieiglit 8 niillim. The wax is hard and i^rittle

and is distinctly divided into seven plates, of which the

dorsal plate is the largest. One small, elliptical, dark-

coloured nucleus is situated in the centre of the dorsal |)Iatc .

Ko other nuclei are })res(Mit, 'Ihe suiface is roughened by
Cinicentric rings and slight lateral hiinips. Two white chalky
lines are present on the ventral surface, but do not appear on
the sides.

The adult female denuded of wax is 6'5 millim. long,

4'5 millim. wide, and 4 millim. high, with a slight notch on
the margin at each stiguiatal area, but without any distinct

humps. The derm is liglit brown, thin, and chitinized. The
caudal horn is light brown, 2 millim. long, and placed hori-

zontall}'. Boiled in a solution of KOll the licpiid becomes
tuibid and of an orange colour with a pinkish tinge. The
dorsal derm remains hard, while the ventral derm is soft.

The antennre are of eight joints, all except joints 3 and 4

bearing hairs. Length about "380 millim. Length of the

joints: (1) Q6, (2) 53-66, (3) 66-'<0, (4) 35-40, (5) 57-66,

(6) 26, (7) 26, (8) 40. Approximate formula: (3 1 2 5)

(8 4) (6 7). Legs ordinary, short. Length of joints

:

coxa 111, femur and trochanter 222, tibia 147, tarsus 79,

claw 24, digitules of claw 40. Tarsal digitules tine, slightly

longer than the digitules of claw, with the ends slightly ex-

panded. Digitules of claw large, with widely expanded ends.

Around the lateral margin of the body there is a thickly set

row of short, sharp, conical spines. About each stigmatal area

there is a group of fifty or more larger conical s()ines. The
derm of both suifaces bears many small glands.

Jlab Maiulos, State of Amazonas. Presumably on an

uncultivated shrub or tree.

Ceroplastes grandis, Ilcmpel.

Adult female scale very large, ovate, truncated and slightly

excavated posteiiorly, acuminate anterimdy. Dorsum very

convex, coming to a point at the dorsal imcleus. The wax is

very soft, containing much water, aiul has a characteristic

pungent smell. It is white on the dorsum, turning to a

salmon-pink on the sides and lower edge, and is distinctly

divided into plates. Nuclei brown, the lateral ones not con-

spicuous. The surface is shiny and uneven, being depressed

abuut the nuclei and caudal horn and slightly elevated on

the other parts. Size of the largest specimens:—Length

18 millim.; width 14 millim.; height 11 millim.
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Doimded ot' wax it is move or less elliptical, of a bright reJ

colour, like sealing-wax, and 9 uiillim. long, 6"5 niillirn. wide,

and 5oO millim. high. Tlie caudal horn is black, thick, and

conical, with the tip slightly elevated, 225 millim. long and

2 millim. wide at tlis base. Around the lateral border there

is a slight flange, which is excavated at the stigmatal areas

and posterior end, thus making it five-lobed. There are six

humps or tubercles present ; these are very sharp and are

situated one on the dorsum, one on the anterior end, and two
lateral on each side. The derm is dotted with minute pits,

is moderately shiny and soft, being chitinized only about the

caudal horn and stigmatal areas. Boiled in a solution of

KOH it colours the liquid red. The derm becomes soft and
transparent.

The anteniise are 8-jointed
;
joints 2 and 5 each bear two

very long hairs, joints 3 and 4 bear no hairs. Average length
•.')00 millim. Approximate formula : 5 3 (1 2) 8 4 (6 7) or

(.5 3) (1 2) 8 4(6 7). Length of joints : (1) 6Q, (2) 66,

(3) 84-88, (4) 40-44, (5) 84-1)3, (6) 31-40, (7) 31-40,

(8)44-48. Legs ordinary; trochanter long ; coxa with two
long subteiminal hairs. Length of joints of first pair of

legs : coxa 164, trochanter and femur 280, tibia 182, tarsus 106,

claw 22, digitules of claw 44. Tarsal digitules long, slender,

with expanded ends, reaching to the tips of the digitules of

claw, the latter being large, with the ends rounded and widely

expanded. Rostrum well-developed, placed behind tiie inser-

tion of the first pair of legs. Mentum with eight hairs near

the tip. Anal ring apparently with six large hairs. Anal
plates with three hairs near the posterior end. Around the

margin there is a single row of small hairs, each arising from

a tubercle. The stigmatal areas are each characterized by
seventy to eighty-five short bullet- shaped spines of different

sizes and over a hundred small round spinnerets. The derm
on the dorsal surface is thickly studded with short spine-like

hairs and small spinnerets.

Male scale white, small, elliptical, with seven marginal

and two dorsal tufts of white wax. The marginal tufts are

arranged in a row of three on each side and one on the

anterior end. The posterior end bears a few white filaments.

Denuded of the tufts the scale is flat and very thin. Length
1"5 millim. ; width 80 millim. The male scales are usually

phiced close together on the underside of the leaves.

IJab. Ypiranga, S. Paulo, and Jguape, State of S. Paulo.

On the branches of Zcinthoxylum sp.. Ilex sp., Psidium sp.,

Baccharis sp., Mechelia flava, and various other plants, espe-

cially those of the order Myrtacefe.
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Ceroplastes novcesi, Hempel.

Female scale very variable in size and colour, usually

pinkish white, with two white lines on each side to tlie lateral

nuclei. General shape ovate or subcircular or pentagonal

;

dorsum very convex. The dorsal nucleus conspicuous. The
wax is depressed about the nuclei and elevated into three

tubercles on the dorsum, catisiii": a roiiijh and irre":ular

appearance. The wax is pinkish, yellowish, or purplish, and
is not divided into plates, and contains little water. In the

older specimens the dorsum becomes more convex and the

waxy humps become less conspicuous. Length of the largest

specimens 7'50 millim. ; width 7 millim.; height 0'75 millim.

The inside of the scale is yellowish.

Denuded of wax the adult female is smooth, dark cofFee-

brown, with a lighter area in the centre of the dorsum. Anal
plates small ; caudal horn short, stout, black. The derm in

hard and shiny and is chitinized around the lateral nuclei

and slightly elevated, forming two inconspicuous humps on
each side and one on the anterior end. There is a small five-

lobed flange around the lateral edge of the body, to correspond

with the lateral tubercles. Length 5"75 millim. ; width

525 millim. ; height 4 millim. Boiled in a solution of KOII
it colours the liquid light brown or reddish. The dorsal derm
remains hard and sem {transparent.

Antennte variable, •20G millim. to '225 millim. long; of

six joints. Approximate formula: 3 6 1 (2 4.5). Length
of joints: (1) 31, (2) 26-31, (3) 70-75, (4j 22-2Q, (5)22-26,

(6) 35-40. Legs short and apparently deformed. The tibia

of the first pair of legs and sometimes of the other legs also

is concave on the outer edge. Length of joints of first pair

of legs : coxa 66, trochanter and femur 93, tibia 04, tarsus 44,

claw 18, digitules of claw 34. The tarsal digitules are

slender, with expanded endsj the digitules of the claw are

wide and of unequal size, with expanded ends. Rostrum
small, placed behind the insertion of the first pair of legs.

Rostral loop short. The stigmatal areas are characterized

by about forty conical spines and many small spinnerets.

The anal ring has six long hairs. The dorsal derm is homo-
geneous, but contains a number of small glands. The lateral

margin has a simple row of small hairs.

Bab. Capoeira Grande, Campinas, Ypiranga, S. Paulo,

Cachoeira, State of S. Paulo. On AbutUon sp., Baccharis

dracunculifoUa, Baccharis sp., and Vernonia Riedelii. It

infests the branches and twigs, and seems to reproduce rapidly,

as more than 1300 eggs were counted from one individual

;

many of the adult specimens are, however, parasitized.
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Ceroplastes communis^ Hempel.

Adult female scale oval in outline, dorsum convex ; wax
not sliinv, pinkish white, usually covered with a black fungus,

divided into seven distinct plates; hard and very thin, so

tliat in the older specimens the derm is frequently exposed.

Wiien removed from the bark it leaves an oval patch of

wliite wax behind. Length 6'25 millim. ; width 5*50 millim.

;

height 4:'75 millim. Denuded of wax the insect is oval ;

dorsum convex, dorsal nucleus present, elevated, the other

nuclei not distinguishable. Derm light yellow, siiiny, not

smooth, slightly chitinous, and with few pits. No humps are

present. Boiled in a solution of KOH it colours the liquid

light yellow. The derm becomes softer and semitransparent.

Antennje variable, usually of seven joints; frequently,

however, an extra false joint is present. Length ••4G0 millim.

to '-lOS millim. All the joints except joint 3 bear hairs.

Approximate formula: 4 (3 1 2) 7 (5 6). Length of joints:

(1) 70-75, (2) 66-70, (3) 70-79, (4) 129-133, (5) 35-40,

(6) 35-40, (7) 40-46. Legs ordinary ; length of joints of

first pair of legs : coxa 155, femur and trochanter 245, tibia

168, tarsus 114, claw 31, digitules of claw 48. Tarsal digi-

tules slender, with expanded ends extending to the tips of the

digitules of claw ; the latter are wide and have round ex-

panded tips. Rostrum well-developed, placed behind the

insertion of the first pair of legs. Rostral loop short.

Caudal horn very short and wide, inconspicuous. Anal ring

with six long hairs. Stigmatal areas characterized by a

horseshoe-shaped depression on the ventral surface, with

about twenty conical spines and forty to fifty round spin-

nerets. The margin of the body is thickly set with a double

row of short sharp conical spines and a few longer hairs.

The dorsal derm is homogeneous without any apparent

glands.

Eggs small, elliptical, smooth, shiny, almost white when
laid, but becoming light yellow.

Ilah. Ypirauga, State of S. Paulo. On the branches of

Moytenus sp.

Ceroplastes variegatus^ Hempel.

Adult female scale oval at base ; dorsum elevated, forming

a pyramid. Wax shiny, distinctly divided into seven plates,

one dorsal and six lateral. Dorsal and lateral nuclei present,

brown ; wax depressed about the nuclei. Colour of wax on

the surface white and pink in concentric rings around each
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niKk'Us ; on tlio m:uL;in and anterior cml the colour is li;;litt'r.

A number of line lines radiate tVoui the nuclei. Dorsal
nucleus much depressed, but the wax ^^rows over it from
behind, thus forming a hood. The anterior end of the scale

is acuminate, the posterior end truncate ; both ends arc slijLjhtly

notched. The inside of the wax is salmon-pink in colour.

In the older specimens the radiating lines and concentric
rings become obsolete and the wax bleaches to a creamy
white. Removed from the bark it leaves a scale of white wax
behind. Length 8-25 millim., width T'jO millim., height
5"7") millim.

Denuded of wax the derm is shiny, salmon-colour, not
very hard, with two prominent humps on each side, one
hump on the dorsum, and a small one on the anterior end.
Caudal horn small, broad and flat, black. Dorsum longitu-

dinally striate, with a row of deep gland-pits on each side.

The abdominal margin is slightly granulated. Boiled in a

solution of KOH it colours the liquid a light pink. In the

old specimens the derm is of a chocolate- brown colour and
the humps arc nearly obsolete. Length 4*50 millim. ; width
2'50 millim. ; height 1*75 millim.

Antennaj of six joints, all bearing hairs. Length -200 to

•220 millim. Length of joints : (1) 35-40, (2) 26-3 L, (3) 66-
70, (4) 18, (5)22-26, (6)31-35. Approximate formula:
3 1 6 2 5 4 or 3 (1 6) (2 5) 4. Legs ordinary. Length of

joints of first jiair of legs : coxa 70, trochanter and femur 120,
tibia 75, tarsus 48, claw 18, longest digitule of claw 2iS.

The tarsal digitules are very long and slender, with ex-
panded ends ; one of the digitules of claw is large, wide, with
rounded expanded tip

; the other is about half as large,

liostrum large, situated between the first pair of legs.

Rostral loop long, in some specimens extending to the thud
pair of legs. Each stiginatal area is characterized by about
twenty short bullet-shaped spines and by sixteen to twenty
large round spinnerets. The lateral margin of the body
bears a i<i\w short hairs. kSonic small glands are scattered

over the dorsal and ventral derm.

Ilah. Ypiranga. On the branches of various shrubs of the

order ]\Iyrtaceiu. The specimens are frequently covered by
a black tungus.

[To be continued.]
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LXXIII.— On a Collection of Dutlerjlies from the Uganda
Protectorate, forwarded bij C. Steuart Jhtton, Esq., in 1900.

By A. G. Butler, Ph.D.

About the end of last year two tins of Lepicloptera reached

us fiom Mr. Betton. All the butterflies were collected at

Eb Urru in April and May.
It is interesting to note that the whole of the variation of

Limnas chrysippus is represented in the present series (the

forms L. chrysippus, alcippoides, alcippus, dorippus, and
Klugii being all present). Among rare species are both sexes

of Chrysophanus Ahbotii, the male of the southern Urano-
thauma nubifer, specimens of Catochrysops negus (which was
new to the Museum collection), Mylothris rubricosta, Phris-

sura phoebe, the Arabian Synchloe glauconome, and a fine

example of Papilio nobilis. A very remarkable Spindasia,

quite new to me, was secured, but unhappily it is too much
worn to enable me to describe it with any certainty.

The following is a list of the species :

—

Tirumala petiverana, Dbl.

Limnas chry.-;ippus, Linn.

Precis clelia, Cram,
cebrene, Trim.

Pyrameis cardui, Linn.

Hypolimnas inisippus, Linn,

Atiila columbina, Cram.
Byblia ilithyia, Drury.
Neocoenyra (iregorii, Butl.

Chrysophanus Abbotii, Holl.

Spindasis, sp. n.

Uranothauma nubifer, Trim.

Uacyreus lingeus, Cram,
palemon, Cram.

Syntarucas t«lecanu3, Lang.
Polyommatus baeticus, Linn.

Zizera knysna, Trim,

gaika, Trim,
Mylothris agathina, Cram.

rubricosta, Mab,

Colias electo, var. edusa, Fahr.

Terias zoe, Hopff,
Teracolus gavisa, Wttgr,

oniphale, Godt.

callidia, Gr.-Sm.
aurigineus, Butl,

Catopsilia florella, Fabr,

Relenois intida, Butl.

mesentlua, Cram.
Synchloe glauconome, Klug,

Johnstoni, Croiol.

Papilio demodocus, Esp,

ceuea, Stoll,

nobilis, Rghfr.
nireus, Linn.

Saraugesa eliminata, Holl,

Eretis lugens, Ryhfr.
Gegenes Letterstedti, Wllgr.

Parnara mathias, Fabr.

Rhopalocampta forestan, Cram,

Such specimens as are required are presented to the collec-

tion of the British Museum.

I
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Antarctia, new species of, 209.

Anthdconms, new species of, 3o7.

Anthophorinoe, synopsis of the, 40.

Anthophoroides, characters of the

new genus, i^i.

Anura, on the mechanism of the

jirotrusion of the tongue in the,

r>o\.
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Arctic and antarctic faunas, on the

relations of the. 30].
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Asprotilapia, characters of tiie new
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Astaoops, new species of, 532.

Attains, new species of, 350.

Atteria, new species of, 439.

Aucba, new species of, 41 13.

Barilius, new species of, 80.

Barrett-Hamilton, G. E. II., on the

Eliomys of Sardinia, 340.

Bather, F. A., on Crinoids from
Gotland, 144.

Bathybates, new species of, 3.

Bees, on certain genera of, 46; on,

firom Las A'egas, 125.

Jieyrichia, new species of, 150.
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Biddulphia, new species of, 515.

Bittium, new species of, 553.

lilenina, new species of, 490.

Blera, new species of, 78.

Bocula, new species of, 490.

Bombiliodes, new species of, 246.

Bonhote, J. L., on tiie Sciiirus erv-
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Trevostii group, 1()7; on the Sc.
caniceits t^roup, 270; on tlie Mus-
tola fiavigula group, 342 ; on
Sciurus notatus and allies, 444;
on two new .squirrels, 455.

Books, new :-- Flint's Becent Fora-
minifera, 132; Lankester's Treatise
on Zoology, 1.33; Hughes's Die
Mimik dos Mcn.«clien, 387; Ussher
and Warren's Birds of Ireland, 388.
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Eoulenjrer, G. A., on new iisliesfrom

Lakes Tanjranyika and Kivu, 1 ; on

four new freshwater tishes, 80

;

on a new Gecko from the Niger,

204 ; on fishes from the Sea of

(>man, 2<il ; on new reptiles from

rem and Bolivia, 54G.

Butler, Dr. A. G., on butterflies from
between Mombasa and the forests

of Taveta, 22 ; on butterflies from
Munisu, 197 ; on new Lyc;enidae,

288 ; on butterflies from Uganda,
562.

Calloodes, characters of the new
genus, 396.

Caluromys, new subspecies of, 196.

Cambridge, F. O. P., revision of the

Aranese, .51 ; on spiders from the

Bahamas, 322,

Cameron,P.,onuewgeneraofIchueu-
monidjfi, 275, 374, 480, 523.

Capotena, new species of, 492.

Caradrina, new species of, 495.

Carea, new species of, 492.

CatocluTsops, new species of, 290.

Cavia, new subspecies of, 195.

Cebus, new subspecies of, 178.

Cerithium, new species of, 553.

Ceroplastes, new species of, 556.

Cerura, new species of, 77.

Cerynea, new species of, 472.

Chalicorus, new species of, 35S.

Chapman, F., on Polytrema planum,

82; on fossils of Wenlock age

from Gotland, 141.

Charitojoppa, characters of the new
genus, 383.

Chilades, new species of, 291.

Chilo, new species of, 254.

Chilocorus, new species of, 413.

Cliilomenes, new species of, 409.

Chrysichthys, new species of, 81.

Cleapa, new species of, 78.

Cletomorpha, new species of, 423.

Cletthara, new species of, 490.

Cloresmus, new species of, 14.

Clubioua, note on the genus, 58.

Coccidffi, now, 110, 206, 333, 556.

Cockerel!, T. t>. A., on certain genera

of bees, 46 ; on bees from Las
Vegas, 125 ; on new insects from
New Mexico, 333.

Cockerell, W., on certain genera of

bees, 46.

Coleoptera, new, 85, 241, 349, 394,

401, 520.

Collinge, "W. E., on the anatomy of

certain agnathous pulmonate mol-
lusks, 65.

Coloration of marine animals, on the,

221.

Colpiu'a, new species of, 16.

Conchicdiites, new species of, 145.

Contbeyla, new species of, 464.

Coreida?, revision of the, 6, 416.

Cratojoppa, characters of the new
genus, 281.

Crinoids from (uilland, on, 144.

Crullius, characters tif tlie new genus,

21.

Crustacea, new, 149.

Cryptokermes, characters of the new
genus, 113.

Cumingia, new species of, 555.

Curupira, new species of, 426.

Cj'pturus, new species of, 242.

Cyrtaulis, new species of, 414.

Dalcera, new species of, 435.

Delph inula, new species of, 554.

Dianthidium, note on the genus,

50.

Diatoms, list of Californian, 292,

474, 505.

Dimaetha, characters of the new
genus, 277.

Diomea, new species of, 499.

Diptera from S. Africa, on, 89 ; new,
92.

Distant, W. L., revision of the
Coreidse, 6, 416 ; of the Lygoeidae,

531.

Dolaca, new species of, 437.

Dolphin, on a, showing traces of an
encounter with a cuttlefish, 503.

Donax, new species of, 554.

Dresserus, new species of, 287.

Druce, H., on new species of Lcpi-
doptera, 74, 432.

Duomitus, new species of, 435.

D^'sis, new species of, 408.

Ecpantheria, new species of, 74.

Edema, new species of, 76.

Eligmodontia, new species of, 182.

Eliomys, new species of, 340.

Elusa, new species of, 494.

Elysus, new species of, 434.

Encystia, characters of the new
genns, 256.

Entephria, new species of, 259.

Ephestia, new species of, 255.

Ephestiodes, new species of, 256.

Episcaphuki, new species of, 362.
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Kpitolfi, new species of, 289.

Krinaivus, new species of, 4'2.

Ksuer's ' Sfhmetterling'e,' on tlic

antes of, 137.

Kubleinum, new species of, -171.

Kiiceit'oii, now .<5peciea of, 74.

I'luden, new species of, 4.'{~).

JOuc\ ane, new .species of, 4"5.{.

Eiicyrtii, new species ol", 4."»1.

ICuproctis, new sj)ecie8 of, 4tM.

Kuspoiulyliis, new .species of, 541*.

Kuiira, new ."^pecies of, 333.

E.xochonnis, new species of, 411.

I'iXoprosopn, new species of, 94.

Facvdes, characters of the new genus,

278.

Faunas, on the relations of the arctic

and antarctic, 301.

Felderia, new species of, 443.

Fileanta, characters of the new genus,

r)2o.

Fislies, new, 1, 80, 262.

Foraminifera from Gotland, on,

142.

Fossils from Gotland, on, 141.

Frapilana, new species of, ol3.

(iadirtha, new .«pecies of, 79, 489.

(Jalera, new subspecies of, 180.

Gasteracantlia, remarks on species

of, 327.

Gathetus, characters of the new
genus, 275.

Geological Society, proceedings of

the, 134, 219.

Gephyrochromis, characters of the

new genus, 4.

Glauconycteris, new species of, 40.

Gnathouenuis, new species of, 80.

Godwiu-Aust^^n, Lt.-Col. II. H., on
the anatomy of certain agnathous
mollusli.*, 488.

Gorliau), II. S., on Coleoptera from
S. Africa, 349, 401.

Granimatophora, new species of,

507.

Graptoclerus, characters of the new
genus, 351.

Graptostethus, new species of, 537.

Giinther, Dr. A., on the history of

Plagyodus, 35.

Gyrodonta, characters of the new
genus, 485.

Gyrtona, new species of, 492.

Hadena, new species of, 494.

Halisidota, new species of, 200.

llalyzia, new species of, 407.

llampson. Sir G. P., on the Lcpido-
ptera-rhala3na3 of the liahanias,

21(;.

Ilapiiluchnis, new species of, .'?5'.i.

llarpactira, new .<>pecies of, 287.
llartog, Trnf. M., on the mechauisni

of the protrusion of the tongue in

tin- Anura, 501.

Ilfdybius, new species of, 300.
Ileliginomerus, new species of,

2stj.

liiMuidactylus, new species of, 204.
Ilenipt'l, A., on new Brazilian

Coc.idie, 110, 200, 550.

lli'piahis, new species of, 430.
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the dates of the natural history

portions of some French voyages,

388.

Xanthoptera, new species of, 470.

Xanthospilopteryx, new species of,

433.

Xenotilapia, new species of, 3.

Xestojoppa, characters of the new
genus, 379.

Zanthojoppa, characters of the new
genus, 378.

Zethes, new species of, 498.

Zeuzera, new species of, 436.

END OF THE SEVENTH VOLUME.

PRINTED BY TAYLOB AND FRANCIS,
KED LIDS COURT, FLEET STREET.

o











BINDING SECT. JUL 2 -1968

QH The Annals and map^azine of *

1 natural history
A6

sdr.7
V.7

BioJogj'cal

& Medic;,]

I
PLEASE DO NOT REMOVE

CARDS OR SLIPS FROM THIS POCKET ^
UNIVERSITY OF TORONTO LIBRARY

STC^ AGE




