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n, (PI. 1. fig. 15), 716, 717.

Geographical.
Zoo-geographical relations between

America and Africa, 541.

Mamsialia : Cimolestea cutleri (fos-

sil) from Canada, 525.

AvKs: Grigantorniseaglesomei (fossil)

from Nigeria, 519.

Ricptilia: Phrynosoma brevicornis,

from Texas, 5.37.

l.NSECTA : Colenptera: Hussia, China,

Australia, 529-536 ; Pison, etc.,

distribution, 591 ; Heterocera from

B. E. Africa. 707.

Giaura astarte, sp. n. (PI. 1. fig. 6),

711.

Gigantornis eaglesomei, gen. et

sp. n. (fossil) structure (Figs. 1-3),

519.

Giria bubastis, gen. et sp. n. (PI. I.

fig. 14), 717, 718.

Girpa circmndaia, 729.

Glyphodes indica, 735.

sinuata, 735.

Gonophora chalyheata, 574.

licBmorrhoidaHs var. tmdulata, 674.

wa.Uacei, .574.

{Lachnispa) modiglianii, 575.

Gracilod.es caffra, 725.

Grammodes siolida, 715.

Harpalus cBiieus, 530.

psittaceus, 530.

smaragdinus, 531.

(Acardgstus) rufus, 531.

{Actephilus) picipennis, 531.

{Amblystus) latus, 531.

{Harpalohius) froehchi, 531.

( ) hirtipes, 531.

(Mia-oderes) brachypus, 531.

(Ophonus) azureiis, 530.

—— C ) sabiilicola, 530.

[Farddleus) calceatus, 530.

{I'keuginus) serripes, 531.

( ) servus, 531.

(Pseudophonus) pubescens, 530.

Hemicentetes : occiput (Fig. 1 b), 452.

Heterorachis idmon, sp. n. (PI, I.

fig. 9), 731.

Uimaiidium capevsc, bl'l.

comptuni, oil

.

faiciadon, 577.
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Hispa blpartiia, 575.

fabricii, 576.

fulvipes, 575.

h<Binorrhoidalis , 574.

hystrix, 577.

leplacantlia, 576.

longicuspis, b15.

sangtiinicollis, 569,

spiiioso,, 576.

Hispella atra, 675.

Hispida trifida, 576.

Hispopria grandk, 569.

Hybosinota turrigera, 587,

Hjlobates nuielleri (z. s. i..), 741.

Hypena derasalis, 725.

Hypodoxa erebiisata, 732.

Ibidsecus, gen. n., 663.

flavuSj sp. 11., structure (Figs.

16-21), 665.

'plataUce, structure (Figs. 15, 21),

664.

Idaea niobe, sp. u., 730.

Imatidmm fasciaium, 577.

Ind'una aJbida^ 731.

lactea, 731.

Insecta.

Hou8e-F]y Investigations : develop-

ment, ethology; baits, poisons,

etc., 461-518 ; Ooleoptera : syste-

matic, structure, 529-536 ; Hyme-
noptera: Pison, etc., systematic,

691 ; Anoplura, Mallophaga :

structure, systematic, 643 ; Hete-

roeera from B. E. Africa, system-

atic, 707.

Laccoptera quadrimacidata, 687.

Lacydes gracilis^ 709.

Lama vicuna : scent-glands (Fig. 5),

747.

Lebedodes nsevius, sp. u. (PL I.

fig. 24), 732,

Lecasia othello, gen. efc sp. n.

(PI I. fig. 4), 724.

Leocyma candace, sp. n., 712.

Lepidosiren paradoxa (z. s. L.), 740.

Linstowia lemuris, sp. n. ; struc-

ture, 695.

Lipei/rus aiiiitogus, 682.

burnetti : structure (Fig. 27), 682.

forficulatus : structure (Figs. 28-

35), 682.

heterogrammicus, 681,

jejunus: structure (Fig. 26), 680.

secretarius, 682,

subsignatus, 680.

variabilis, 682.

Lissochila, 670.

Loxodonta africana: scent-gland

(Fig. 11), 750.

Lucilia CEesar : development, baits, etc..

461-518.

Lygropia amynfusalis, 735.

pasithea, sp, n. (PI. 1. fig. 16),

735.

Lyncestis ampMx, 721.

unilinea, 722.

Mammalia .

Chrysocbloris hottentota : skull-

structure, 449 ; Cimolestes cut.leri

(fossil) : structure, systematic, 525
;

scent-glands in various Mamrojils ;

structure, 742.

Maurilia arcuata, 712,

Mecyna polygonalis, 735.

Melasina recondita, 737.

Melittia haematopis, sp. n. (PI. 1.

fig. 1), 736.

Memmplialia adspersa, 580.

ckalybisa, 580.

cribruM, 581.

decemguttata, 580.

vidnerata, 580.

ab. S'ldjpiistulata, 580.

Metriona circumdata, 589.

jiavoplagiata, 588.

,pi.daica^ 589.

scalaris, 588.

Mola mola : ethology, 540.

Molva elongata : exhibited, 540.

Musca domestica : development, baits,

etc., 462-518.

Neomphalia adspersa, 580.

mdnerata, 580.

Neoph.ilopterus, gen. n., 660.
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Neophilopterus incomplefus : stiuicture

(Figs. 13, 21), 660.

tricolor: structure (Fig. 14), 663.

Nephridia, 593.

xanthopus, 621.

Nesopelia galapagoensis (z. s. l.), 739.

Nofcatragus melanotis : seent-glaiuls

(Fig. 6), 749.

Odontestra alhivitta, 710.

Oma, 578.—- denticula krishna, var. n.,

579.

Omaspides dathrata, 582.

Omoplata normalis, 582.

Chichocephala quadriloha, 571.

Ortliolitha monotecta, 729.

Orycteropus capensis : scent-glands

(Fig. 1), 742.

Otis tarda (z. s. l.), 739.

Oxynodera coUiciUus, 579.

irrorata, 579.

Palffioruis cyanocephalus : yellow var.,

741.

•
• nepalensis : yellow var., 741.

torquatus: yellow var., 741.

Pandesma anysa, 716.

Paracerarnius, 593.

korcensis, 617.

Parapison, 693.

agilis, 616.

frenc-hi, 601.

obliieratiis, 616.

ruficornis, 600.

ritfipes, 616.

Pectinopygus pidlatus, : structure

(Fig. 36), 691.

Pericallia hecate, sp. n. (PI. I.

fig. 19), 709.

Pericyma umbrina, 715.

Peridela berengaria, sp. n. (PI. I.

fig. 26), 727.

novaria, sp. n. (PI. I. fig. 17),

727.

Phalera lavinia, sp. n. (PI. I.

fig. 20), 726.

Philopterus acanthus : structure

(Fig. 24), 677.

asticrinus : structure (Figs. 5, 6),

651.

athene: structure, 645.

brunneiceps, 653.

ceblebrachys : structure (Figs. 2, 4),

645.

communis, 676.

cursor: structure (Fig. 1), 645.

cygni, 653.

ferrugineiis, 653.

humeralis : structui-e (Fig. 22),

674.

icterodes, 653.—— lari, 677.

leontodon, 677.

' obtusus, 653.

pictus, 661.

platystonius, 660.

rostratus: structure (Fig. 3), 644.

semi-signcdus, 676.

Phlyctmnodvs caMalis, 736.

Phrynosoma brevicornis, sp. n.

(PI. I.), 537
;
(z. s. L.) 739.

Physonota alutacea, 582.

, var. cyrtodes, 582.

Phytometra chalcyfes, 716.

Pionea nigripunctalis, sp. n. (PI. I.

fig. 2), 736.

xanthalis, sp. n., 736.

Piophila casei: baits, etc.. 482-518.

Pisces ;

Oentroloplius britannicus : exhibited,

539; Molva elongata : exhibited,

540 ; Mola mola : ethology, 540.

Pison, 593.

algiricum, 620.

allonyniuni, (522.

appendiculatum, 619.

areolatus, 629.

argentatus, 619.

ashmeadi, nom. n., 625.

assimile, 620.

ater, 619.

atrum, 620.

auratus, 614.

aureofaciale, 628.
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Pison aureo2:>llosus, 624.

aureosericeum, 614.

mirifex, 612.

a.uriventre, 608.

cmstralis, 607.

basalis, 615.

cameronii, 628.

chilensis, 629.

clypeatus, 623.

collare, 627.

• conformis, 628.

congener, sp. ii., 607.

consfrictum, 627.

— •— co7ivexifrons, 629.

cressoni, 628.

decipiens, 612.

-—— denticeps, 622.

dimidiatus, 603.

dives, sp. n., 608.

erythrocenos, 600.

erythropus, 616.

exornatum, sp. n., 614.

exultans, sp. n., 615.

• fabricator, 625.

fasclatum, 628.

fasciatus, 620.

fenestratus, 603.

. festivus, 603.

fraterculus, sp. n., 610.

fuscipaliJe, 619.

fuscipennis, 606.

glahrum, 626.

hospes, 628.

ignavum, 601.

impunctatum, 626.

inaequale, sp. n., 623.

inconspicuum, sp. n., 612.

infumatum, 605.

insigne, 621.

insulare st. priscum, 602.

insularis, 626.

iridipennis, 622, 626.

javanus, 625.

jurini, 619.

ytoA^»', 624.

^<Ei'«>, 628.

hgioics, 625.

lutescens, sp. n., 604.

Pison macidipennis, 628.

mandibulatum, sp. n., 606.

marginat'iis, 609.

melanocephalum, 601.

meridionale, sp. n., 611.

montanus, 621.

morosus, 626.

nitidus, 603, 627.

obliquus, 604.

obscurus, 621.

orientale, 625.

paUidipalpis, 625.

paraensis, 628.

pelletiei'i, 603.

perplexus, 605.

priscum, 602.

pruinosus, 607.

pulchrinum, sp. n., 613,

puiictifrons, 625.

pimchdatum, 608.

punctulatus, 625.

o'echingeri, 627.

regalis, 621.

—^— rhodesianum, 622.

• ruficornis, 602.

rufipes, 602.

rugostts, 619.

scabrum, 608.

separatus, 610.

sericeum, 620.

simillimus, (109. ,

speculare, 624.

spmolcs, 607.

--— strenuum, sp. n.. 606.

strictifrails, 626.

striolafum, 625.

siispiicax, 620.

suspiciostis, 625.

tahitense, 627.

tasmanicus, 607.

tibialis, 610.

transvaalensis, 622.

tubercidatus, 626.

variicornis, 629.

festiiios, 613.

virosum, 602.

westivoodi, 604.

• woUastoni, sp. n., 624.
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riaou .vant/iopus, 6:21.—— {Aulacophihis) difficile, 599.

—) icarioides, 599.

{Parapison) aherrans, 601.

[ ) caliginosum, 600.

— ) crassicorne, 617.

— ) erythrogastruvi, 599.

—) exclu&um, 601.

— ) isolatuon, 618.

—) nochilum, 600.

— ) pertinax, 599.

— ) rotlmeyi, 617.

— ) si)milans, 600.

—) teoiebrosum, 600.

(Pisonitus) arffentaius, 619.

—) ruficor7iis, 602.

— ) ricfijoes, 602.

;-^—^) ruffos'iis, 619.

{Pisonoides) aherrans, 601.

-) fl^'/fe, 616.

-) hrowni, 617.

—) caliginosuM, 600.

-) f/#cf7e, 599.

-) eryihrocerus, 600.

-) erythropus, 616.

-) exclusum, 601.

-) icarioides, 599.

-) Jcoreensis, 617.

-) noctulum, 600.

-) obliteratus, 616.

—) pertinax, 599.

-) simulans, 600.

-) ienebro&um, 600.

-) differens, sp. n., 617.

-) isolaium, 618.

-) rotlmeyi, 617.

-) testaceipes, sp. n.. 618.

Pisoniius, 593.

argenteus, 619.

Pisonoides, 593.

hrowni, 617.

Pisonopsis anomala, 62'.).

argentinus, 629.

hirhnanni, 629.

clypeafa, 629.

2nlosus, 629.

triangularis, 629.

Pisum, 593.

allovynium, 622.

Phuni constricktm, 627.

Piithea triplagiata, 729.

Platypria echidna, 576.

hystrix, 577.

Platysma mandzhuricum, sp. n.,

533.

nigrum, 530.

iCoronocaiithiis) quadrisulcatum,

536.

( ) sulcatum, 536.

{Macropcecilus) sericeum, 530.

{Melanius) anthracinum, 530.

(Sarticus) hahitans : structure, 535.

(
) ohesulum : structure, 535.

(
) rockhampioniense : struc-

ture, 535.

( ) saphyreomarginatum: struc-

ture, 535.

{Sogines)punctulatum, 530.

Plecoptera polymorplia., ^i'22.

polymnia, form, n., 722.

Poecilaspis dccemjmstulata, 581.

nervosa, 581.

pantherina, 580.

, ab. duodecimmaculafa, 681.

Polydesma colutrix, 716.

Poppaea sabina, gen. et sp. n. (PL I.

fig. 5), 722.

Potauiochoerus cbceropotaiuus (z. s. l.),

741 : scent-glands (Fig. 4), 746.

Prasinocyma unipuncta, 731.

Prenea strigata, 679.

Prioptera decempustulata, blS.

octopimctata, 577.

westerina,nni, 577.

Prohlepsis vestalis, 731.

Proruaca recurrens, 719.

Protocalliphora groenlanciica : baits, etc.,

482.

Protopterus annectens (z. s. l.), 539.

Pseudomesomphalia chalybwa, 580.

decemguttata, 680.

discoidcs, 680.

Pseudonysson, 593.

fasciaius, 620.

Psopbia crepitans (z. s. l.\ 740.

viridis (z. s. l.), 740.

Pyratosta incoloralis. 736.

sthcnialis. 736.
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Eangifev taraiulus {'A. s. l.). 739.

liemic/iodei^ remigina, 715.

E. E P T I L I A.

Phrynosoma brevicoi-nis: systematic,

537.

Ehahdometra plecfarin, 730.

Ehea aniericana (z. s, l.), 740.

Bhococasfiis fla voplagiata, 588.

EliQclometra sacraria, 730.

Eliodospiza obsoleta (z. s. l), 741.

]'ii<oha ahsfri/cta, 711.

Sai'cophaga carnaria : baits, etc., 482-

51S.

Sarticus : struetiire, 535.

Scrancia amata, sp. n. (PI. I. fig.

28), 725.

Secusio sfrigata^ 709-.

Selagdia narses, sp. n. (PI. I. fig.25),

732.

Selcitis vebuloHa, 581.

spinife.v, 581.

Semiothisa erassilimbaria, 726.

lataria, 727.

ohliqmlineata, 72T.

mmialhida, 727.

Silana farmosa, 587.

Solaster eiiideca : development (1*1. II.

fig. 11), 560.

Stauropus critobulus, &p. n. (PI. I.

fig. 12), 726.

Steropinus, subgen. n., 533.

Sti-iJmpa eonfusa^ 569.

Stichaster roseus : development, 562.

STilUCTURE.

Mamjialia : Chrysochloris hottentota

(.skull), 449 ; Cimolestes cutleri

(fossil), 525 ; Cutaneous scent-

glands, 742.

Ayes: Gigantornis eaglesom&i (fossil),

519.

Insecta: P]atysma(punctation), 535;

Anopluiia, Hallbphaga, 643.

Struthiolipeurus, gen. n., 679.

asymmetriciis ; structure (Fig. 25),

679.

Bus scrofa : scent-glands (Figs. 2, 3),

745
;

(z. s. L.), 755.

Tachybnhis, 593.

niger, 620.

Taracke opalinoides, 712.—— 2Kalvphora, 712.

umhrigera, 712.

Taranga, 593.

duhia, 607.

Taveta syrinx, gen. et sp. n. (Pi. I.

fig. 13), 718, 719.

Tephriiia Jmtaria, 728.

deeraria, 1'2B.

Terepene Carolina : variation, 541.

Thlaspida formosw, 588.

Tklasjndomoj'pha balyi, 588.

Thlaspidosoma dohrni, 588.

Thnora finslfasria, 710.—— leiicosticta:, 710.

Tramiiida viridarim, 731.

Trikona, gen. n., 583.

Ursus horribilis (z. s. i,.), 740.

V AUTATION.

MA.M)[ALTA,etc. : Albinism in Ameri-

can animals, 540.

AvES : Palteornis (yellow yav.), 741.

Verm IDE A.

Linstowia, Cotugnia : systematic,

structure, 695.

Vulpes lagopus (z. s. l.), 740.

zerda (z. s. l.), 740.

Zamarada secutaria, 728.

Zinckenia fasctalis, 736.

Proc. Zool= Soc— 1916, No. LIII,



PRINTED Bi- TAYLOB AND FRANCIS,

HED LION COURT, FLEET STREET.



m

w

'j^i

PROCEEDINGS
OF THE

aENERAL MEETINGS FOR SCIENTIFIC BUSINESS

OF THE

ZOOLOGICAL SOCIETY

OF LONDON.

1916.

PART III.

CONTAINING Pages 449 TO 551, WITH ^3 Plates

AND 8 Text-figures.

SEPTEMBER 1916.

PRINTED FOR THE SOCIETY,

SOLD AT ITS HOUSE IN REGENT'S PARK.

LONDON

:

MESSRS. LONGMANS, GREEN, AND CO.,

PATERNOSTER ROW.

[Price Twelve Shillings.'] ^



LIST or CONTENTS.

1916, Part III. (pp. 449-551).

EXHIBITIONS AND NOTICES.
Page

Mr. E. G. EouLENGER, F.Z.S., Curator of Eeptiles. Exhibition of living specimens of

the African Lungfish (Protopterus anneciens) 539

The Eev. H. N. Hutchinson, M.A., P.Z.S. Exhibition of a model of the Dinosaur,

Biplodocus carnegiei 539

Mr. C. Tate Eegan, M.A., F.Z.S. Exhibition of a rare Fish, Centrolophus hritannicus

(Griinth.) and of a Silver Ling {Molva elongata) 539

Dr. E. W. Shufbldt, C.M.Z.S. Notes on Albinism in American Animals 540

Eesume of a Discussion on the results published in the ' Eiologia Centrali-Americana,'

Tvith special reference to the zoo-geographical relations between America and

Africa 541

PAPERS.

16. On the Structure of the Skull in Chrysochloris. By E. Beoom, M.D., C.M.Z.S,

(Plates I., II., and Text-figures 1-3.) 449

17. Fly Investigations Eeports.—I. Some Observations on the Life-History of the

Blow-Fly and of the House-Fly, made from August to September, 1915, for the

Zoological Society of London. By Winifked H. Saunders 461

Contents continued on page 3 of Wrapper.





P.Z.S. 1916 Broom. PI. I.

Mx.

DEL. MENPES PRESS, WATFORD.

SKULL OF CHRYSOCHLORIS HOTTENTOTA.





P.Z.S. 1916. Broom. PI. II.

MENPES PRESS. WATFORD,

SKULL OF CHRYSOCHLORIS HOTTENTOTA.



PROCEEDINGS

GENERAL MEETINGS FOR SCIENTIFIC BUSINESS

ZOOLOGICxlL SOCIETY OF LONDON

PAPERS.

16. On the Structure ot" the Skull in Chrysoelihms.

By R. Broom, M.D., D.Sc, C.M.Z.S.

[Received April 25, 1916 : Head May 23, 1916.]

(Pktes I., II.* and Text-figures 1-3.)

The examination of the Organ of Jacobson and the nasal

cartilages in the Cape Golden Mole, the results of which I

recently communicated to the Society t, showed that Ghryso-

chloris is not, as has been generally held, an ally of Centetes, nor
indeed apparently of any of the small mammals which are usually

grouped together as " Insectivoi'a," and that the Golden Moles

ought to be placed in an Order by themselves to which Dobson's

name of Ohrysochloridea may be applied. As the type is so

unique, it seemed worth wliile to make a careful study of the

skull.

Hitherto very little has been known of the skull of Chrysochloris.

Though the animal is not at all rare, it is not often seen unless

specially looked for, and probably only a very small proportion

of the inhabitants of South Africa have ever seen one, except

perhaps in a Museum. Most of the larger museums have a

number of skins and skulls, but, as is the case with many small

mammals, the cranial bones in the adult are so completely

* For explanation of the Plates sen p. 458.

t P.Z.S. 1915, p. 347.
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auchylosed that it is impossible to do much more than speculate

on the structure. Dobsou figures a uearl}' adult skull of one
species which reveals some sutures, but only a very young skull

could clear up most of the points in doubt, and until recently,

so far as I am aware, no very yoiuig specimens have ever been
obtained by any scientist. While residing at Stelleubosch, though
I collected many adult Chrysochloris^ I only succeeded in getting

about half a dozen young specimens, and unfortunately I have
no specimens which would show the early condition of the
chondrocranium. Still, the skull of the newly-born Chrysochloris

hottentota, which I have examined, is in such an interesting stage

of development that it reveals clearly the nature of practically all

the cartilaginous as well as the osseous elements.

Prof. J. P. Hill has very kindly had the head of the young
Chri/sochloris hottentota sectioned for me by his laboratory

assistant, Mr. F. Pittock, and the facts revealed in the sections

have been confirmed and amplified by the study of a prepared-

skull of a slightly older L'hri/socTdoris asiatica.

Skull of young Chrysochloris asiatica.

The skull measures in greatest length 13"5 mm., and the basal

length from the basioccipital to the premaxilla is 10"7 mm. The
maximum width is 9'5 mm., and height 7*5 mm.
When viewed from above, the large size of the brain region,

the narrowed orbital, and the short narrowed facial region give

the skull a slight superficial resemblance to that of a small bird.

The premaxillie are small, irregularly square-shaped bones
which articulate by one side with the maxilla? and by another
-with the nasals. They contain the already calcified points of the
three milk-incisors. The premaxilla forms a distinct portion of

the hard palate behind the incisors and in front of the anterior

palatine foramina.

The maxilla forms the greater part of the hard palate. Already
the milk-canine, the three milk-molars, and the first molar are

partly calcified. The maxilla forms about twice as large a part

of the side of the snout as does the premaxilla. Thexe is a large

foramen for the large maxillary branch of the Vth nerve. The
most remarkable thing about the maxilla is the wa}^ in which it

forms the jugal arch. There is no trace of a jugal bone, and the
whole arch is formed by a backward process of the maxilla which
runs back as far as the glenoid cavity and articulates with the
squamosal.

The nasals are relatively short. They measure 4'5 mm. in

length, and the greatest measurement across the two is at the
uppar end, where it is 3 mm. In front the transverse measure-
ment is 2 mm.
The lacrimal is very small and cannot be satisfactorily made

out in this skull, though it can be detected in the sections of the
earlier stase.
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The frontal is relatively smalt, being only about half the size

of the parietal. There is a distinct orbital constriction.

The large parietals each form nearly a quarter of the upper
surface of the skull. Each articulates with its neighbour, and
with the frontal, squamosal, tabular, and supraoccipital.

The squamosal is of moderate size but very peculiarly shaped.
The upper squamous portion is much reduced, and behind the
glenoid cavity there is a long posterior descending process which
covers the petrosal and extends as far as the exoccipital. In
front the squamosal articulates with the maxilla, but forms
practically no part of the zygoma.
On the base of the skull the palatines, pterygoids, tympanies,

auditory ossicles, vomer, basisphenoid, and basioccipital and
exoccipital can be readily made out, but their relations and
structure can be better understood from the reconstruction of

the earlier stage.

Text-figure 1.

~Pcf.

A. Occiput of young Chrysochloris asiaiira. X -i.

B. Occiput of young Hemicentetes sp. X 3'o.

For explanation of lettering see p. 4-58.

It is necessary, however, to consider more fully the structure

of the occiput, as it is unlike that of any other known mammal.
When the skull is examined posteriorly there is seen to be a
very small basioccipital, a pair of small exoccipitals, and a
relatively large supraoccipital, with no distinct interparietal.

The relations and shapes of these will be seen in text-fig. 1.

On each outer side of the supraoccipital is a rounded bone of

moderate size which I regard as the tabular. It is a membrane-
bone which articulates with the supraoccipital, the parietal, the
exoccipital, and partly covers the petrosal or periotic. At this

stage it does not c^uite reach the squamosal, but not improbably
in a slightly more advanced stage it may be found to articulate

with the squamosal. Whatever be the nature of this bone, it

quite certainly, as will be seen later, is not formed from anv pai-t

of the ear-capsule, and as it certainly occupies the exact position

of the tabular in Therapsid and other early reptiles, it seems
well to apply this name to it. As a large tabular occurs in

32*
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Cynoclonts we may infer that the early mammals still retained

it, and possibly Chrysochloris and its ancestors have never lost

this ancestral character which all other known mammals have
lost.

The occiput of Chrysochloris is very interesting when compared
with its supposed ally Hemicentetes (text-fig. 1, B). It Avill be

observed that the most striking diffei-ence is the entire absence

of even a rudimentary tabular, whose place is occupied by lateral

extensions of the supraoccipital and parietal. There are also

consider-able differences in the relative sizes of the other

elements.

Memhrane-hones of the base of the skull of the neioly-horn

Chrysochloris hottentota.

The skull of the newly-born Chrysochloris hottentota is now
represented by 710 transverse sections. From sections 1 to 316
the series is complete and continuous. Here, unfortunately, the

block of paraffin has been placed in the microtome in the reversed

position and a wedge-shaped section of considerable thickness has

been removed. Between sections 372 and 373 about eight sec-

tions are missing. Though these imperfections have increased

the difficulty of reconstruction, they have fortunately not resulted

in the loss of any fact of importance. In the reconstructions I

have made, the gaps have been restored, as can be done with

complete confidence, and the slight obliquity of the posterior half

of the skull corrected.

As there is nothing of importance to be seen on the upper side

of the skull that is not better seen in the slightly older dissected

skull, I shall confine my description to the interesting condition

of the base.

The whole palate is relatively shorter and broader than in the

older stage. The premaxilla is already well ossified, and has two
large open sockets for the 1st and 2nd developing milk-incisors.

The cavity for the third developing tooth is only partly formed
by the premaxilla, and partly by the maxilla. There seems little

doubt, however, that this 3rd tooth is also, as has been generally

held, an incisor. The palatine process is rather short, and there

is a fairly large anterior palatine foramen.

The maxillary bone has a very broad but rather short palatal

plate. There are distinct concavities for part of the 3rd milk-

incisor, the milk- canine, the thi'ee milk-premolars, and for the

1st true molar. The dental lamina which is going to form the

2nd and 3rd molars is not at this stage supported by bone.

From the lamina of bone which forms the outer protection for

the dental germs, there is continued backwards the process of

bone which forms the zygomatic arch. There is no distinct

jugal.

The palatine is seen as a fairly large bone behind the

maxillary. The plates forming the secondary palate are well
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developed, and form the bony borders of the wide choana,.

Between the deeper portions of the palatines, the relations of

which will be better understood from the sections, is seen the

Text-fiffure 2.

Reconstruction of base of skull of Chrysochloris hottentota {newly born) sliowing

the membrane-bones. Portions of the right tympanic and the right basisphe-

noidal processes have been removed to show the underljdng parts. X 12.

For explanation of lettering see p. 458.

vomer. Superficial to the posterior part of the palatine is the

peculiarly shaped pterygoid. The main part of the bone is
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continued backwards from the palatine. A long slender out-

ward process extends underneath the alisphenoid and in close

relation to it. Downwards and backwards there passes a strong

hooked process which supports the soft palate. The general

shape will be readily understood from the restored figure

(text-fig. 2).

External to the pterygoid and posterior to it is seen the large

bopy ring of the tympanic. It forms about § of a circle.

Lying between it and Meckel's cartilage is seen the piearticular

or " goniale " of Gaupp ; and immediately internal to the pre-

articular is a slender splint of bone which has not, so far as

I am aware, been previously observed in mammals. It may
i-epresent the surangulai- of the reptilian jaw.

External to the tympanic is seen tlie developing squamosal.

It curves round the auditory region, and in the figure is seen

extremely foreshortened. In the slightly older skull the

squamosal passes much further downwards and inwards and
protects the whole of the posterioi- tympanic region Avhich at

tliis stage is exposed.

Behind the auditor}^ capsule is seen the developing tabular;

it is in close association with the anterior border of the supra-

occipital.

In the figvu^e given the only other membi'ane-bone seen is the

frontal, a considerable part of whose lowei- border is shown.

A large foramen shown is occupied by a venous sinus.

Cli.ondrocranium and cartilage-hones of the iieAfly-horn

Ohiysochloris hottentota.

Text-figure 3 shows a reconstruction of the chondrocranium,

almost all the meml)rane-bones having been removed. The most

striking general features are the great size of the occipital and

auditory regions, the very small size of the orbitosphenoid, and

the well-developed condition of the nasal capsules.

The internal structure of the nasal capsule is to some extent

revealed in the figures of sections given. In the reconstructed

fio'ure the most intei'esting feature shown is the primitive struc-

ture of Jacobson's cartilage. It will be observed that there is,

as in marsupials and a few lowly-organised Eutherians, an outer

bar which is, however, not quite completely formed. There is a

small posterior nasal-fioor cartilapge.

The oi'bitosphenoid is unusually sma.ll and does not extend far

backwards as it does in marsupials and primitive Eutherians.

It has a. foramen rotundum for the rudimentai'V optic nerve.

On the base of the posterior part of the nasal capsule is a

large membrane-bone of doubtful significance. Text-fig. 3 shows

the appearance of the bone as viewed from below after the

removal of the vomer, palatine, pterj^goid, and alisphenoid.

In the figui'es of sections given (Pis. I., II., figs. 6-8) the

relations of the bone to the nasal capsule, to the orbitosphenoid.
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and to the nasal septum, in addition to the relations to the

membrane-bones and the alisphenoid, can be fully understood.

Text-figin-e 3.

Reconstvuction of base of skull of Chrijsochloris hottentota (newly born) with the

membrane-bones removed. On the right side the auditory ossicles have also

been removed and part of the basisphenoidal process and the whole of the

alisphenoid. The posterior nasal-floor cartilage has also been removed from

the left side. X 12.

For explanation of lettering see p. 458.

Being above the alisphenoid, the bone is manifestly not one of

the pterygoid group of bones. It is mucii too far back to be the
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liomologiie of the reptilian paired vomer ; and it cannot be the
septomaxillary. It is no doubt the same bone as Parker found
in a number of mammals and referred to as the postero-lateral

vomer ; but it is no pai-t of the true vomer. Considering how-

very large a membranous ossification is formed in connection, as

we shall see, with the basisphenoid, one may think of the jDOSsibility

of this being a membranous exostosis in connection with the
presphenoid, though at this stage, and even in the later one
represented by the small skull dissected, there is no ossification

of the cartilaginous presphenoid. In the meantime I think it

safest to leave the significance of the bone as very doubtful.

The alisphenoid is fairly well developed but very narrow, and
much more like a columella cranii than in any other mammal
I know. It is still mainly cartilaginous, though commencing to

ossify along the posterior border, and at its inner end there is

considerable ossification which cannot altogether be separated
from the ossification in membrane which is spreading out from
the basisphenoid.

The basisphenoid is chiefly remarkable for the large mem-
branous exostosis which forms a large process extending down-
wards and outwards. This process may be regarded as a
basisphenoidal process comparable to the basisphenoidal pro-

cess of many reptiles in having a true articulation with the
pterygoid.

The auditory ossicles are relatively large.

The general structure of the auditory region will be more
readily understood from the sections. The tegmen tympani is

feebly developed.

The most interesting feature of the occiput is the fact that

only a relatively small part of the supraoccipital is preformed
in cartilage. The greater part is a membranous exostosis which
fi.lls in the median portion between the two sides. It might be
argued that this median part is really the interparietal, but from,

the condition seen in the later states it seems better to look on
the ossification as a supraoccipital in which only the lateral paints

have a cartilage basis.

Description of the more important sections.

As I have in my previous paper figured and described the

cartilages in connection with Jacobson's organ, and as the

posterior part of the nasal capsule has a very complicated

arrangement of turbinals which would require for the complete

solution of its significance a much fuller comparison with other

mammalian types than is at present possible, I shall leave any
detailed account of the nasal cartilages till some future time.

Figures 1^6 (PI. I.) represent sections 131, 185, 238, 280, 302,

and 316 respectively, and show the general arrangement of the

nasal cartilages.

Fig. 1, which is through the middle part of Jacobson's organ.
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shows the small posterior nasal-floor cartilage. The anterior part

of the maxilla is seen inside the premaxilla.

Fig. 2 shows the small procumbent inferior turbinal. The
small developing 1st milk-molar is seen, and the very slender

lacrimal duct.

Fig. 3 is through the anterior pai-t of the palatine. The
maxilla has the outer poi-tion Y.'hich protects the developing
3rd milk-molar no longer attached to the main part above.

Fig. 4 is through the plane of the rudimentary eye. The
moderately large lacrimal gland is cut across. The relative

positions of the palatine, maxilla with its zygomatic process, the

vomer, and the frontal are shown.
Fig. 5 is through the anterior part of the pterygoid, and

shows the relations of the palatine to the vomer internally

and to the pterygoid inferiorly.

Fig. 6 is through the posterior end of the vomer. Above the

vomer and the palatine is seen the problematic bone previously

mentioned. It is seen to be in close relation to the nasal cap-

sule and almost in contact externally with the spheno-palatine

ganglion. A large venous sinus is seen passing out of the
frontal bone.

Fig. 7 is a little posterior to the section shown in fig. 6,

but not quite in the same plane, as already mentioned. The
problematic bone is seen to be of large size, lying above the

pterygoid and the posterior end of the palatine.

Fig. 8 (PI. IT.) is through the anterior part of the Gasserian
ganglion. The alisphenoid is cut down the middle. The lower
end is ossifying by exostosis. Below the alisphenoid is seen the

pterygoid. Above these two elements and below the posterior

end of the nasal capsule, is the large problematic "lateral vomer.''

Its upper outer angle is in close relation with the lower inner end
of the orbitosphenoid.

Fig. 9 is through the anterior end of the auditory capsule and
shows the cochlea in section. The basisphenoid shows part of

the lateral exostosis which supports the capsule. The tympanic
bone is seen cut across at both the outer and inner ends of the

long flattened tympa,nic cavity. Inside the upper end of the
tympanic is .seen the curved pi^earticular or goniale which
embraces Meckel's cartilage. Along the inner edge of this

preai-ticular is another slender splint of bone which may repre-

sent the reptilian surangular. Above the prearticular is Meckel's

cartilage, and inside this latter is seen the small chorda tympani
nerve. External to Meckel's cartilage is shown the large cartilage

which forms the articular end of the dentaiy, and above this is

seen the posterior end of the zygomatic process of the maxilla

and the anterior end of the squamosal. The section is through
the main part of the external auditory meatus, which is seen

surrounded by a series of cartilages belonging to the external

ear.

Fig. 10 is thi-ough the posterior part of the malleus. It shows
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the relations of the squainosiil to the pai-ietal and maxilla, and
of the hyoid to the Vllth nerve and to the tympanic.

Fig. 11 is through the incus and the stapes. The stapes is

seen pierced by the large stapedial ai'tery. The incus is large

and is seen mainly covei-ed by the squamosal. The Vllth nerve
is seen cut in three places, the inner part being continuous with
the geniculate ganglion. In the lower part of the section is seen

the large ganglion of the vagus nerve.

Fig. 12 shows the tabular bone and its relations to the supra-
occipital, exoccipital, and auditory capsule. Whatever be its

significance, it has manifestly, as will be seen, nothing to do
with the auditory capsule,

Concludiny observations.

The skull of Chrysochloris is in part a primitive, and in part a
specialised aiid degenerate type.

It is primitive in the structure of Jaeobson's cartilage, in

the feeble development of the inferior turbinal, in the simple

columella-like alisphenoid, in having a large maxillary zygomatic
process, in the possession of a large complicated pterygoid which
articulates with a large basisphenoidal process, and in the

possession of a distinct tabular bone.

It is degenerate and specialised in the I'udimentary condition

of the orbitosphenoid, in the loss of the ectopteiygoid inter-

parietal, and jugal, and the lack of development of a zygomatic
process of the squamosal.

The examination of the skull confirms the result of the

examination of Jaeobson's organ and its relations in showing
that Chrysochloris is not a near ally of Centetes, and that it

is not an Insectivore. Further, it is not allied to the Meno-
typhla, and ought to be placed in a distinct order Chrysochloridea.

JExpIanation of Lettering of Text-Jignres and Flates.

Art.D. articular head of deiitary ; A.S. alisphenoid; And. auditory capsnle

;

B.O. basioccipital ; U.S. basisphenoid ; JJ.-4. external auditory meatus; IS.O.

exoccipital; IP.J. forainen jugulare; F.B. fenestra rotunda; Fr. frontal; G.G.

(iasserian ganglion; G.X. ganglion of XtVi nerve; Hy. hyoid; Inc. incus; J.C.

Jaeobson's cartilage; hd. ; I.y. lacrimal gland ; Mai. malleus; Md. mandible; Mk.
Meckel's cartilage; Mx. maxilla; Na. nasal; O. orbit; O.S. orbitosphenoid;

P. A. prearticular ; P«. parietal: FaJ. palatine; PciJ. petrosal ; Fmx. preraaxilla :

P.N.F.C. posterior nasal-tloor cartilage; Ft. pterygoid; S.A. surangular ; S.E.

saccus endolymphaticus ; S.O. supraoccipital ; S.P.G. spheno-palatine ganglion;

Sq. squamosal; St. stapes; St.A. stapedial artery; Tb. tabular; Ty. tympanic;
/'. Vth nerve; Vmd. mandibular branch of Vth nerve; Vmx. maxillary branch

of Vth nerve; VII. Vllth nerve; T'o. vomer; V.S.F. venous sinus of frontal;

X. problematic bone at back part -of nasal capsule.

EXPLANATION OF PLATES I. & II.

Figs. 1-1:2. Transverse sections of skull of newly-born Chri/sorliloris hottentota.

All sections arc 15 times natural size.
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Addendum (July 12, 1916).—After my paper had been com-
municated to the Society, Mr. D. M. S. Watson called my
attention to the fact that there is generally present in the
Common Seal [PJioca vitulina) a bone which also appears to be a
tabular. It has, of course, long been known that not infrequently
a distinct bone occurs in the corresponding region in the human
subject ; and we may, I think, conclude that though most
mammals have lost the tabular there is a tendency for it to re-

appear hj reversion in forms in which, owing to the configuration
of the brain, the occiput is largely developed.—R. B.
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17. Fly Investigations Reports.—I. Some Observations on

the Life-History of the Blow-Fly and of the House-

Fi}^ made from August to September, 1915, for the

Zoological Society of London. By Winifked H.

Saunders *.

[Received March 19, 1916 : Preliminary report read by Prof. H. Maxwell Lefeot,

November 9, 1915.]

The Blow-Fly.

The breeding-material used was raw meat—a mixture of beef

and mutton scraps. The meat was placed in pickle-jars, into

which the flies were introduced ; the tops were covered with
muslin, and eggs were laid on the meat contained in these traps.

The temperature of the room in which they were kept varied

from 40-60° F.

Batches of Bluebottles {Calliphora erythroce2)hala) and Green-
bottles {Lucilia ccesar) were watched and compared, and the

table given below shows very slight differences in the period of

metamorphosis.

Bluebottle. Greenhottle.

Ova laid, Sept. lst-2nd. Ova laid, Aug. 24th.

,, hatched, ,, 2nd-3rd. ,, hatched, ,, 25th.

Larvae pupated, ,, 14th-19th. Larvae pupated, Sept. 4th-5th.

Flies emerged, ,, 27th. Flies emerged, ,, 15th-29th.

As ba.tches of eggs were laid they were isolated, and, so far

as possible, the development was watched. The eggs were, as

a rule, deposited in little crevices in the meat. The flies are

atti-acted to moist meat whether fresh, foul, raw, or cooked, but
they avoid dried meat.

Egg-laying.—-This was observed through a binocular dissecting

microscope. A fly which had been isolated in a test-tube with a
piece of meat deposited eggs within an hour after being captured.

The long ovipositor (about half the length of the body and a very

sensitive structure) felt the surface before the passage of each

egg.

The eggs which I saw laid were placed parallel with one
another, and ari^anged in the typical compact little gTOup.

In hatching, the eg^g splits longitudinally along a suture mai-ked

by a white line. It splits first at the broader end, on the convex

side, which is in contact with the dorsal surface of the larva.

The rupture is brought about- by the pressure of movement
within, and begins with a narrow slit, which lengthens as the

maggot escapes. The empty shell very qxiickly shrivels.

* Communicated by Prof. H. Maxwell Lbfboy, M.A., F.Z.S.
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Maggot.— The larval stage lasted from 10 to 16 days in most
cases, but no moults were discovered,

Puparium.—The resting-stage covered from 8 to 13 days in

the Bluebottle, but the Greenbottle spent up to 24 days in that

condition.

Some eggs and maggots perished in a tem.perature of 38° C.

The last batches remained in the maggot stage for many weeks,

and they all succumbed at the beginning of November.

The House-Fly {Musca domestica).

Eggs were laid on banana, either in cracks or crevices of the

pulp or under the loose skin.

As batches of eggs were found they were isolated in small

dishes. They were laid in material kept in a room where flies

were bred. The maggots fed on banana and a mixture of bi'ead,

casein, and sugar moistened with water. Changes in growth
were observed, but, as in the Blow-fly, no lai-val moults could be
seen. The method of egg-laying and of hatching is similar to

that of the Blow-fly.

Some batches of eggs were divided, one half being kept at the

normal temperature of the room (40-60^ F.) and the other at

38° C. (100°-4 F.). The results were as follows:^

Temperature 100°-4 F. Temperature 40-60° F.

Patch 1. Eggs laid September lst-2nd.

Hatched Sept. 2nd-3rd. Hatched Sept. 2nd-3rd.
Pupated „ 7th-10th. Pupated ,, 15th.

Emerged „ 12th-16th. Emerged „ 26th-27th.

Total 14 days. Total 25 days.

Patch 2. Eggs laid September 3rd-4th.

Hatched Sept. 5th. Hatched Sept. 5th.

Pupated ,, 12th. Pupated ,, 16th.

Emerged „ 15th-16th. Emerged „ 28th.

Total 11 days. Total 23 days.

Patch 3. Eggs laid September 5th.

Hatched Sept. 6th. Hatched Sept. 6th.

Pupated „ 13th. Pupated ,, 22nd.

Emerged „ 15th-16th. Emerged „ 28th-29th.

Total 10 days. Total 23 days.

Patch 4. Eggs laid September 6th-7th.

Hatched Sept. 7th. Hatched Sept. 7th.

Pupated ,, 14th-15th. Pupated ,, 23rd.

Emerged ,, 16th. Emerged ,, 30th.

Total 9 days. Total 23 days.
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Conclusions.

The four batches of the House-fly show that the higher
temperature hastens development—38° C. appears to be the
maximum, the maggots cannot endure 40° C., and Blow-fly
maggots perish at 38'"^ C.

The experiments serve only to confirm records previously
published

.

The enquiry closed at the end of September, so that within a
month there was no opportunity of repeating and checking the
Blow-fly results, nor of observing hibernating habits with the
approach of winter.

It is interesting to note that the Blow-fly will breed together
with the House-fly in the mixture of bread, casein, sugar, and
banana, and it would be worth while following the investigations

through the winter with a view to clearing up points connected
with hibernation, etc.
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18. Fly Investigations Keports.—II. Trials for CJatching,

Repelling, and Exterminating Flies in Houses, made
during the year 1915 for the Zoological Society of

London. By Winifred H. Saunders*.

[Received March 19, 1916 ; Preliminary report read by Prof. H. Maxwell Lefeoy,

November 9, 1915.]

The trials were made at a country residence in Kent during
August and SejJtember. House-llies were particularly numerous
in the kitchen qiiarters and in an outhouse where poultry-food

was prepared and stored. The living-rooms of the house were
practicaUy free from flies.

An inspection was made to ascertain whether any breeding-
grounds existed on the premises. It was found that farmyard
manure dumped into a manure-tip produced a large number of

flies, though it was clear that the main source was beyond the
control of the householder. Pigs were kept on this manure,
which was allowed to accumulate for six weeks before being
moved and stacked on some land a few yards away.
No steps had been taken to check the increase of flies, and the

situation offered scope for testing under normal conditions the

remedies which from experimental investigations were most
promising.

Measures were taken :

1. To check the breeding of flies by treating the farmyard
manure :

—

(«) In the manure-tip by watei'ing the surface every four

days with Westoran, in the strength of one part to

twenty parts of water.

(6) Stacked for use in the garden by dressing the surface

with green oil and soil, in the proportion of one part

oil to forty parts of soil per 100 square feet of surface.

2, To destroy flies by poisoning and by attracting to traps.

Trial I.

—

Trapping. »

Balloon traps baited with (1) casein, sugar, and stout

;

(2) ,, ,, banana
;

(3) ,, ,, water

gave the following results :

—

* Communicated by Prof. U. Maxwell Lefeoy, M.A., F.Z.S.

Proc. Zool. Soc—1916, No. XXXIII. 33
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Table 1.—Mapweb Bait (casein and sngar in equal parts)

and stout. Moistened daily with stout.

Day.



HOUSE-FLY INVESTIGATIONS. 467

Trial II.

—

Flypaper (Extirmo).

Tested against Trial I. with the following results :-

Examined after two days :

Table 4.

1. Kitchen 52 Musca against 41 in 3 balloon traps

2. Servants' Hall ... 135 Musca against 42 in 3 balloon traps

3. Poultry Shed ... 314 Musca against 18 in 3 balloon traps

N.B.—Of the House-flies caught in traps 69 % were males.

Trial III.

—

Sprays.

Rooms were sprayed with the following (the windows were
netted for two days, then fly-papers were exposed) :

—

1. Flybane (aromatic disinfecting oil).

2. Exol.

3. Army Spray.

Table 5.

Bait and
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rooms, food being sei-ved there wliicli provided tlie usual

attractions.

(N.B.—The Army Spray is prepared from Professor Maxwell Lefroy's

formula by Heppell & Co., KniR'htsbridge, who supply it at

SO*-, per gallon conoeiitratod. The diluted spray for use costs

1*-. Qd. per gallon.)

Trial IV.

—

Flykiller,

Flykiller (treacle, arsenic, and water) was tested accoi'ding to

recommendations by Berlese, who used it with great success in

Italy. Rags saturated with the solution were hung in places

out of reach of domestic animals, and the mixture was sprayed

on the roof, etc. Two applications were made, and the surround-

ing areas were cai'efully examined for dead flies the day after

each. None were found, and there was no decrease in the

number of flies which entei'ed the house.

Conclusions.

From Trial III. :—

1. Flybane is effective in killing flies by contact, but it does

not act a,s a repellent. There are two objections to its use in

kitchens, waixls, and dwelling-rooms. First, the paiatlin oil taints

food (although it is absolutely harmless) ; and, secondly', it leaves

a mark upon the window-panes, furniture, etc.

2. Exol is effective in bringing the flies down—that is, it

paralyses tliem siifticiently to sweep them up within half an hour,

but about 50 7o tin«Hy recover.

It was found that all recoveries were made within 20 hours.

3. The Army Spray successfully kills flies by contact. Those
which fall never recover, although they may struggle for some
hours. It is not a detei'rent.

Flies returned to the room sprayed with Flybane on the

following day and in two days after Exol. They continued to

be abundant after the manure ti'eatments were made.

The fact that flies reappeared after the treatment of all farm-
yard manure decided that they weie being bred on neighbouring
premises.

As regards poisoning, Flykiller proved a complete failure under
the particular conditions that it was tested, probably due to a

difference in climate.

Fly-papers were A^ery successful, and in comparing figures they
give better results than the traps.

Of traps the common balloon is the one which is recommended.
It should be baited with casein and sugar in equal parts (Mapweb
Bait), moistened with beer, stout, or banana. To keep rooms
free from flies the most practicable procedui'e would be to spray
daily with the new Army Spiay (absolutely harmless to food

and having a pleasant scent), and to set traps or fly-papers as

explained above.
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19. ¥\y . Investigiitions Reports.—Til. Investi(>-atioiis into

Stable Manure to check the Breeding of Hoiise-Flies,

made during the year 1915 for the Zoological Society

of London. By Winifred H, Saunders *.

[Received March 19, 1916 : Preliminary report read by Prof. H. Maxwell Lefrot,

November 9, 1915.]

Introduction.

An extensive series of experiments was made in Jnne a.nd

July for the purpose of finding a treatment for fresh stable

manure, which would be effective in checking the breeding of

House-flies, and which could be safely employed for agricultural

purposes.

Owing to the increased price of borax, which before the war
wa.s the only substance in use for the purpose, the need for a

treatment at a lower cost was pi-essing for military purposes, for

farmers, horticulturists, and manure contractors.

Many practical obstacles arose in working out the solution of

this problem.

Although many tons of manure were accumulated in artillery

and ca.valry camps, it was impossible to get a sufficient quantity

conveyed to convenient trial-grounds owing to the difficulty of

transport. A small amount was purchased, and, later, facilities

were granted at the Army Veterinary Hospital, Woolwich, and
on market-garden prenuses at Brentford, where stable manure
was dumped. Experiments on manure, to test the action of

various liquids upon flies and maggots, ^vel•e cariled out at

Woolwich and a.t Brentford, and those on plants at the Ptoyal

Horticultural Society's Gardens, Wisley, at Messrs. Sutton's,

Reading, and at the Horticultural College, Swanley.

This work on mannre treatments was suggested and designed

by Professor Maxwell Lefroy, under whose guidance all the

experiments have been cai^ried out.

A. Manurial Experiments.

Experiments on fresh stable manure were made along two
lines :

—

1. To test the action of va.pourisable liquids upon maggots

present in the manure.
2. To test the action of substances as repellents to flies

when applied to the surface of maniu'e heaps.

Experimental heaps of definite sizes and shapes were con-

structed, and the strength of each application was in proportion

to the cubic area of the manure.

* Communicated by Prof. H. Maxwell Lefkot, M.A., F.Z.S.
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Tlie Application of Maggot Foisons.

The following liquids miscible in water were used :

—

Miscible Tetraclilorethane (Westoran).

Miscible Fnsel oil 1 %.
Pyridene 10 7„.

M II 5 7o-

Soluble Tar oil.

Higliei- .P3'ridene bases.

Neutral Blast-furnace oil.

Miscible oil, Heavy.

„ „ Light.

Methods.

1. Several small heaps, each of 10 cubic feet, were treated with

Westoran and Miscible Fusel oil. Each heap was 1 foot high

on a soil foundation, which was covered Avith peat-moss litter.

Results on the 3rd daj'.

Miscible Fusel
Oil, 1 %.

1 07.. diluted to 40 ozs.

2 ozs. „ „

4 ozs. „ „

1 oz. „ „

3 ozs. „ „

5 ozs. „ ,,

Westoran

Alive.1. One quart of

solution

mixed inti-

matelj' with

the manure.

2. Maggots put

at 5 from

the bottom,

one quart

of liquid

poured on

at f.

3. Control

2. Typical span-shaped manure-heaps
feet treated wath Westoran and Miscible

Alive.

Escaped.

Dead.
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Liquid poured down

a hole in the centre

in the strength of

25 ozs. diluted to

3g^ gallons with

water (=2 ozs. to

tlie quart per 10

cuhic feet) = 5 "'n.

Maggots put in six

positions.

Liquid sprayed as

stack was built in

the strength of

24 ozs. diluted to

4| gallons (= 1^

- ozs. to 1 quart per

10 cubic feet).

Maggots put in four

positions.

Results.

Westoran. Miscihle Pyridene.

In 24 hours :—
All dead. All dead.

In 2 days :—

Dead near the centre. Dead near the centre.

Kerosene.

3 lots dead.

4th lot dead.

Siglrer Pj/ridene

Bases.

In 24 hours :—

3 lots dead.

In 2 days :—
4th lot dead.

Cresol.

2 lots dead.

3rd lot dead.

4. Two heaps, each on a 5-foot-square base, 5 feet high with

a 1^-foot-square top, treated with :

—

Miscible Pyridene 5 "/„, 1 tpiart to 2 gallons of water.

,, Heavy, 2 quarts to 2 gallons of water.

Liquid was poured

down the centre

in the strength of

1 quart diluted to

2 gallons ^with

water. Maggots

were put in two

positions.

The manure used

Results.

In a few days flies were emerging from both

heaps. The heaps were opened, and the oil

was found to be concentrated in the centre.

Both were hot, and puparia were present in

the bottom edges of the heap and in the soil

under the edges.

for the above experiments was not fly-

infected ; inaggots enclosed in gauze were put into the heaps.

The Application of Fly-Deterrents.

The following non-miscible liquids were used :

—

Neutral Blast-fuiiiace oil.

Blast-furnace Creosote.

Green oil.

Tar oil and Pyridene.

Mineral oil and Pyridene.

They were applied by ;

—

(a) Mixing with soil in the proportion of one part liquid to

forty parts soil. The soil was piled into a cone, and the oil
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poured into a, depression at tlie top and tlioroughly incorporated

with the soil by the " cone-and -quarter " method, . The mixture
was spread over the surface of tlie manure, forming a layer 1 inch

thick.

{h) Treating the soil on which the manure rested, as well as

the surface, by sprinkling the plain oil or spreading oiled soil,

(c) Sprinkling plain oil evenly over the surface of the manure.

Afethods.

I. Three manure-heaps, each on a, base 65 feet square, rising

to 3 feet in the centre, were treated with Neutral Blast-furnace

oil, Blast-furnace Creosote, and Green Tar oil mixed with dry
soil in the proportion of one part oil to 40 parts soil, spread

evenly over the surface, forming a layer 1 inch thick. Maggots
Avere put under the treated layer on the fourth day.

Result s.

Nexitral Blast- t,i j. j? n ^ n m r\-7n ^., Jilast-rurnace Creosote. Green Tar Oil.
jnrnace Oil. '

Living after 2 da^'s. Dead in 2 days. Dead in 24 hours.

II. Four manure-heaps, each on a base 7 feet square, rising

3 feet to a top 3 feet square, were treated with :

—

Green oil. ~j

Green oil and Pyridene. > 5 gallon to 10 gallons of soil.

Nentval Hlast-furnace oil. J

Control.

The mixture was spread evenly over the surface. All the

manure was infected.

Results.

In three days larvae w^ere found dead in the treated heaps. In
six days the Control heap contained large maggots. The treated

heaps remained immune.

III. Four manure-heaps, each on a base 4 feet 6 inches square,

rising 18 inches in the centre, were treated with:

—

1 Tr- , •, IT) -J f 3^ gall, sprinkled over base.
1. Mineral oil and ryridene. .^

-101
< \ gall, with 10 galls, soil on surface.

2. Mineral oil and Pyridene. \ gall, with 10 galls, soil on surface only.

3. Tar oil and Pyridene \ gall, with 10 galls, soil on surface only.

It
. ,.. -1 1 D 1 ^ 4 ^'all- with 10 galls, soil on surface only.
4. lar oil and Pyridene i .

\ gall, sprinkled over base.

The manure contained many full-grown larvse, but the heaps
were too small to heat.

Results,

Flies emerged from the mineral-oil heaps through places where
straw prevented the treated soil from lying evenly. They were
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not seen emerging from the Tar- oil-treated heaps, and these

were covered

numbers.

Tar Oil and
Pi/ridene ;

Top and Under.

Flies emerged,

no pupse present

in the soil uiider-

neatli.

with muslin. Flies emerged later in small

Tar Oil and,

Fyridene ;

Surface only.

Few flies emerged,

pup;e found in

the soil under-

neath.

Mineral Oil and
Fyridene ;

Top and Under.

Many flies

emerged, no

pupae in the

soil.

Mineral Oil and
Fyridene ;

Surface only.

Flies emerged,

some pupa3 in

the soil.

Results show that the Tar oil prevents the maggots from
migrating into the soil below the manure-heap. While forming
a barrier to larvae, and acting as a deterrent to flies, it does not

prevent flies which emerge from pupte present in the manure
from escaping through gaps provided by the straw of long

manure.

N.B.—Maggots placed on soil mixed with (1) Green Tar oil, (2) Neutral

Blast-ftr'naee oil burrowed into it away from the light, and were

dead in ten minutes.

lY. Four manure-heaps, each on a base 6g feet square, rising

3 feet in the centre to a point, were treated with :

—

Neutral Blast-furnace Oil.-s

Blast-furnace Creosote. > \ gallon with 20 gallons soil.

Green Tar oil. -'

Control.

The treated soil was spread evenly over the heaps. Maggots
were placed in each and the temperatures recorded. In areas of

about 95° F. the larvae were dead in all but the Control heap.

Results.

In five days the Control heap was infected while the treated

heaps remained immune. Observations showed that conditions

were favourable to breeding, but that flies were repelled from the

treated heaps.

V. Five heaps, each on a base 7 feet square, rising 3 feet to a

top 3 feet square, were treated with :

—

Neutral Blast-furnace oil. 1

IMast-furnace Creosote.

Green Tar oil.

Miscible oil and Fyridene. J

Control.

Result s.

In four days maggots were found in the heaps treated with

Blast-furnace Creosote and Miscible oil and Fyridene. These

two stacks were destroyed. For ten days no maggots were

found in the other two, although conditions such as moisture,

Y\ gallon to 10 gallons soil.
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temjoerature, etc. seemed .suitable for breeding, and untreated
manure in the same condition became infected,

^
VI. Five heaps of long manure on a base 7 feet square,

rising 3 feet to a 3-foot square, were treated with :

—

Mineral oil and Pyridene 1 gallon with 40 gallons of soil.

„ i „ „ 20 „ „
Tar oil and Pyridene 1 „ „ 40 „ „

i „ „ 20

Control.—Soil only.

Results.

In two days maggots were found dead on the surface of the
Tar-oil-treated heaps, and a live one was wriggling in the full

light on the top. In four days the heaps contained large dead
maggots, and the Control contained full-grown maggots and
pnparia. Flies had evidently been laying in the Control. The
treated heaps were still free in ten days.

VII. Three manure-heaps on a base 7 feet square, rising

3 feet to a 3-foot square. The manure was long but not infected.
They were treated with :

—

Mineral oil and Pyridene 10 o/q.
J
* S'"" ^P'-'n'^leJ over the base.

<- h gall, with 20 galls, soil on surface.

Tar oil and Pyridene 10 o'n. Ditto.

Results.

In five days the Control and Mineral-oil heaps contained
maggots, but none were present in the Tar-oil one. It was
warm, moist, and appeared very suitable. Observation showed
that flies came readily to the heaps and that Pyridene appears
to be attractive, bitt the attraction is temporary.

VIII. One large heap of mixed manure on a base 9 yards by
7 yards was treated with a watering of pure non-miscible liquids.

Seven gallons were used for a light watering. This was at the
same rate as that used in soil-treatment, showing that an appli-
cation of 1 -inch -thick treated soil at one part in forty is about
equivalent to a light watering with the liquid.

N.B.—There was a Control heap to each set of experiments which was
examined for eggs and maggots, and where the conditions proved

unsuitable for breeding no conclusions were drawn from the Control

heaps.

B. Plant Trials.

All the substances used in the manurial experiments were
tested on plants in open plots, in pots, and in frames.

I. Plots.

1. At Wisley, Blast-furnace Creosote, Neutral Blast-furnace
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oil, and Green Tar oil were mixed with soil at the rate of 1 in 40,

and used with manure in the proportion of 10 gallons of oiled

soil to 100 gallons of manure. Ten barrow-loads of treated

manure was dug into each plot sized 44 feet by 8 feet. French

beans and turnips were sown.

Results,
Gross weight of crop in lbs.

Turnip. Bean.

Blast-furnace Creoso'te 243^ 20^

Control 270 16

Neutral Blast-furnace oil 215^ 18

Control 232| 17|

Green Tar oil 170^ 18

2. At Messrs. Sutton's, Reading, who supply the following

report, substances were tested on mustard, being a quick-growing
crop :

—

Fifteen plots in all were treated, and the experiments were
cari-ied out in two series. Series I. consisting of Plots 1 to 10, and
Series II., Plots numbering from 11 to 15. Each plot was about
1 square pole in area. The land on which these experiments
were conducted was previously under mangel plants, and all of it

had precisely a similar treatment.

Series I.—The heaps of dung for these plots were dug in on
June 26th, 1915, and the mustard sown on June 28th ; the

following tables serve to indicate the character of the dressings

with which the dung was treated, the dates on which the seed

germinated in each plot, and the respective merits of the plots at

the dates mentioned.

Series II.—The dung in this case was dug in on August 13th,

1915, and the miistard sown on the following day ; the results

will be found in the. tables already alluded to.

It is most sa,tisfactory that in both series not a single crop
should have failed, and that consequently it may be assumed that

dung treated with the chemicals employed by Professor Maxwell
Lefroy may be used for manurial purposes without hesitation.

-Series I.
""

Control No. 1 (untreated).

Aa. Miscible oil, Heavy 24 ozs. diluted to 4^ gallons.

Ab. „ „ „ 48 „. „ 9

Ba. „ „ Light 24 „ „ 4^ „

Bb. „ „ „ 48 „ „
9'

„

Ca. „ „ 'P' 24 „ „ 4i „

Cb. „ „ „ 48 „ „
9""

„

Da. „ „ 'F' 24 „ „ 4i „

Db. „ „ „ 48 „ „
9"

„

Ea. Westoran or Miscible 24 „ „ 4i „

Tetrachlorethane.
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Dates ofXotes. Xotes to Trials.

July oth, 1915. Germination showing in each and fairly general in all.

July lOtli, .. ' Control ' and six followirig are all uniformlj- good and practi-

cally no difference between anj'.

Da and Db not quite so even as the preceding, not uniform iu

growth, gappy.
,

Ea in much the same condition as 'Control.'

July 24tli, .. Xo real difference between ' Control ' and six following lots.

Da and Db continue the least satisfactory.

Ea good lot and equal to 'Control.'

July 31st, ,, ' Control ' and six following lots still much alike.

Da the weakest, but not really poor.

Aug. 1.3th, „ The plots were inspected by Professor Maxwell Lefroj- and

Dr. Stenhouse "Williams.

Series II.

IManure received August 13th and plots sown August 14th.

Control Xo. 2.

Ac. Manure oil Xo. 1 with earth.

Be. „ ,, X^o. 2 „

Cc. „ „ Xo. .3 „

Xotes to Trials,

All plots germinated satisfactoi ily.

Xot much difference between 'Control,' Be, and Cc.

Ac not quite so strong.

' Control ' and Be tbe two sti'ongest.

Ac the weakest.

All four lots are good, but of the four Ac is slightly the

weakest.

Xow all very strong and good, and little difference to be seen

between anv.

Dates of Xotes.

Aug. 21st, 191-5.

Aug. 31st. ..

Sept. 4th,

Sept. lltb,

Sept. 18th,

II. Frames.

] . At Swanley, melons and cucumbers were planted in frames
and grown on the French system. Each plant was planted in

soil over a cubic foot of treated manure. The treatments

AVestoran.

Miscible Fusel oil 1 " O'

Miscible Pyridene.

Miscible oil, Heayy.

Miscible oil, Light.

Kerosene.

Higher Pyridene bases.

Cresol.

Heavj- Tar oil and Cresol.

X'eutral Blast-fumace oil

.

X'on-Miscible Tar oil.

Xon-Miscible Pyridene.

Control.

^

ozs. diluted to one quart

per 10 cubic feet.

5 ozs. to 10 cubic feet.

5 ozs. to 10 cubic feet.
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Results.

All the plants grew to maturity and bore normal crops, with
the exception of the Westoran-treated one, which died.

2. Melons planted in soil over one cubic foot of treated soil

and manure and grown in a Frencli frame. The treatments
were :-

—

Neutral Blast-furnace oil.

Blast-furuace Creosote.

Green Tar oil.

All g;vve normal results.

3. Melons planted in soil over a hot-bed of manure treated

with "VVestoran in the strength of 2 ozs. diluted to one quart
Avith water per 10 cubic feet. The plants were grown on the
French system, and tlie results were normal.

4. Cucumbers were planted in soil over a hot-bed of manure
treated with Miscible Pyridene 10 7o "t^ the strength of 2 ozs.

diluted to one quart per 10 cubic feet. They wei'e grown on the
French system with normal results.

N.B.—In the case of 3 and 4 the manure used was treated a fortnight

previous to planting. In all the other experiments the manure was

used immediately after treatment, so that nothing was lost. In

actual practice a certain amount would be lost before use.

III. Pots.

1. At Wisley, white mustard Avas sown in 7 -inch pots on loam
and treated manure in equal parts. They were kept in a cool

frame and shaded.

The following chemicals were used in the proportion of 1 part

diluted to 3 with water. The experiments formed three series ;

—

1. Treated with 30 c.c. of the mixture.

2.
,, ,, loO ,, ,,

3. ,, ,, 300 ,, ,,

Results.

Miscible oil, Heavy Rapid germination. Good crop.

„ „ Light „ J, „ „

Miscible PyiiflBne, Series 1 and 2 ... „ „ ,, ,,

,, „ „ 3 Uneven „ Poor „

Miscible Fusel oil, Series 1 ., „ „ „

„ ,, „ „ 2 and 3 ... Even „ Good „,

Westoran, Series 1 „ „ „ „

„ ,, 2 and 3 Poor ,, Poor „

Kerosene. I

Higher Pyridene bases. |

Cresol. y Good „ Good „

Heavy Tar oil and Cresol.
j

Neutral Bla^t-furnacc oil.

^
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The plants were grown for two months, and at the flowering
stage all the results were equal and even with the Control. The
AVestoran treatment resulted in a checked thin crop, but the
plants reached maturity.

2. Cape Pelargoniums and Adiantums (maidenhair ferns) were
repotted from 60's into 5-inch pots with equal parts loam and
treated manure. The treatments used for mustard in Expeii-
ment 1 wei-e repeated on twenty-two species of Pelargonium and
on Adiantimi henslowiamtm.

All grew quite healthily, and at the end of seven weeks the
treated plants looked as well as the Control.

3. At Swanley, melons were potted with a compost of equal
parts treated manure and loam, and grown in a temperature of
60-80° F. For each treatiuent 1 quart of liquid was used with
4 ozs. and 3 ozs. of the chemical.

Westoran at both strengths killed the plants, but those treated

with the following behaved normally compared with the Control.

They were kept until pot-bound :

—

Miscible Fusel oil. Heavy Tar oil and Cresol.

Miscible Pyridene lOi^/o. Fusel oil.

Miscible oil, Heav}'. Xeutral Blast-furnace oil.

Miscible oil, Ligbt. Tetrachlorethane.

Miscible Pyridene 5 "/ij. Miscible Pyridene 15
";'ij Molar.

Kerosene. Soluble Tar oil.
'

Higher Pyridene bases. Blast-furnace Creosote.

Cresol. Green Tar oil.

Carbon Tetracbloride.

4. Cucumbers, for which the methods of No. 3 were employed,
were treated with :

—

Non-miscible Tar oil,

Non-miscible Pyridene

with perfectly normal results.

Conclusions.
«

The experiments show that the investigations led to two very

successful treatments:

—

1. The surface-di-essing of manure with Green Tar oil or

with Neutral Blast-furnace oil and soil,

2. The application of Tetrachlorethane.

Both treatments successfully kill maggots in the manure and
are harmless to plants.

The Tar oil has a permanent effect in being resistant to rain,

while the effect of Tetrachlorethane lasts only while the liquid

vapourises, and in time the poisonovis vapour escapes.
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The treatments began with the series of vapourisable liquids

which led to the surface applications. Although these treatments
are more satisfactory than any hitherto recommended, it is

admitted that there are still some doubtful points in connection
with the relation of the migration of the larvae to the condition
of the manure due to chemical action other than changes in

temperatvire. For the early expei'iments infected manure was
not obtainable ; maggots enclosed in gauze were placed in

different positions in the stacks. W'hen House-flies became
abundant naturally infected manure was used.

The Tar-oil treatment is recommended for large accumulations
of manure, either in military camps or for horticultural purposes,
in the proportion of one part of oil to forty parts of soil. One
gallon of liquid mixed with forty gallons of soil covers 100 square
feet. The oils are products of the first distillation of tar. For
large quantities the price is Is. per gallon, making the cost of the
treatment Id. per cubic yard for surface treatment only and '2d.

per cubic yard for treatment of the ground and of the surface.

The value of manure is Is. 9d. the cubic yard.

Treat the manure which is added to a heap every five days,

and if fresh ground is to be covered, when adding to a heap, oil

the ground first.

Maggots present in manure which is stacked on soil dressed
with a Tar oil cannot escape into the ground to pupate. The
manure ferments normally when treated with the oil, and the
maggots perish in the treated soil to which they are driven, or
they pupate in a stack which is cool (Experiment III.). That
a manure-stack treated with Green oil or with Neutral Blast-

furnace oil will remain immune to fly-attack has been confirmed
by Experiments II., IV., V., VI., and VII., where in each case

the Control became infected.

That the treatment is harmless to plants is shown by the
results of Plant Trial I. (Plots) and III. (Pots) and Messrs.
Sutton's Series II., Ac and Cc.

The vapour treatment with Tetrachlorethane, in the miscible

or in the pui'e form, is recommended for small quantities of
manure and for fresh manure used for hot-beds in the strength
of 2 ozs. to 10 cubic feet of manure.

Tetrachlorethane is a heavy liquid, specific gravity 1-6 audi

boiling-point 147° 0. It is non-inflammable and commercially
available. The price of pure Tetrachlorethane is 35s. per cwt.
and that of Westoran 52s. per cwt. That a manure-stack treated
with Tetrachlorethane will effectively kill maggots has been
proved by Experiments I., II., and III., and tliat used with
manure at 2 ozs. per 10 cubic feet is safe for plants, by Ti-ials 3
(Frames) and Messrs. Sutton's Series I., Ea.

It is worth noting that all the treatments have been tested in

intensive culture with satisfactpry results at the strengths. recom-
mended.





ON THE HOUSE-FLY INVESTIGATIONS. 481

20. Fly Investigations Reports. lY.—Some Enquiry into

the Question of Baits and Poisons for Flies, being a

Report on the Experimental Work carried out during

1915 for the Zoological Society of London. By Olive
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Tliese experiments testing various substances on flies, were
made with the object of finding out which were the most suitable
to use as baits for traps, while others were tested as possible
poisons. The work was undertaken under the direction of

Prof. H. Maxwell Lefroy for the Zoological Society of London,
during the summer and autumn of 1915.

The experiments in connection with Blow-flies were made in
the Society's Gardens, Regent's Park ; those on House-flies, at
Acton Lodge, Brentford ; while the work on poisons was done,
for the most part, at the Imperial College of Science and Tech-
nology, South Kensington.

Baits for Blow-flies.

The well-known habits of blow-flies, and their attraction to
dead and decaying animal matter, suggested three main lines of
enquiry for experiment on blow- fly baits :

—

I. To try to find out whether any of the decomposition pro-
ducts or other organic compounds are attractive to blow-
flies when isolated, and used as baits.

11. To see which of the meaty substances are most attractive,

when, and under what conditions.

III. To experiment in a sinular way with vegetable substances,
to see if they are at all attractive.

The flies used in these experiments were those which were

* Communicated by Prof. H. Maxwell Lefrot, M.A., F.Z.S.

Proc. Zool. Soc— 1916, No. XXXIY. 34
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most common at the Zoological Gardens during the early summer,
viz. :

—

(a) Calliphora erythrocephcda and 1 r^j^^
Blue-bottles.

,,
vomitora

J

(b) LuciUa ccesar The Green-bottle.

(c) ProtocalUphora groenlandica (released from breeding-cage).

(d) Musca domestica The House- Hy (scarce) *.

(e) Fannia canicidaris The Lesser House-fly.

,
, scalaris The Latrine-fly.

(f ) Fiophila casei The Cheese-fly.

(g) Sarcophaga carnaria , The Flesh-fly.

I. Methods and account of experiments ivith various

organic compounds.

In these experiments the usvial method adopted was to soak

pieces of blotting-paper in the dijfferent substances to be tested,

and to place them inside or outside the wire gauze breeding-cage

(in which F. groenlandica were bred). At the same time, controls

consisting of similar pieces of blotting-paper soaked in water

were placed beside each. The resvilts were compared, and a note

made as to whether the number of flies (if any) which came to

the chemicals was equal to, greater, or fewer than the number
which came to the controls.

The various substances used, classified according to their

attractiveness, are given below (A-E).

A. Substances found to he attractive to P. groenlandica.

Honey. Fructose (solution in water).

Cane-Sugar molasses. L«vulose „ „

Beet „ „ Cane-Sugar „ „

Lactose (solution in water). Urine (6 daN's old).

Maltose „ „ „ (16 days old).

Glucose „ „ Uric acid.

B. Substances fotind to be decidedly repellent.

Pipendine. Oil of Cinnamon leaf,

ffinanthol (weak). „ ;, bark.

Xylol. „ Sassafras.

Oil of Thyme. „ Cloves.

., Cassia. Camphor.

„ Java Citronella. Amy! acetate.

„ Ceylon Citronella. Methyl salicylate.

„ Palma rosa. Anisole.

„ Bay. Citral (strong).

„ Heliotrope. Ethyl sulphocyanide.

,, Lavender.

* Very few house-flies were seen in the Zoological Gardens during these experi-
ments, pro'nably because it was still early in the season for them ; although they
were never at all abundant there, even in August and September.
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C. Sitbstances deterrent, though in a less degree than those

given in B.

Pyridine.

p-Cresol.

Naphthaline.

Phenetole.

Hydrogen sulphide water.

Qiiinol.

Butyric acid.

Carvo lie.

Quinoline.

Anetliole.

Ammonia (weak).

Urine (fresh).

Borneol (in ale).

Carbon bi-sulphide.

Aniline.

Guiacol.

Toluene.

Urethane.

Dimethylaniline.

Vanillan.

Ethyl acetate.

Allyl sulphocyanate.

Ethyl nitrite.

Amyl nitrite.

Lactic acid.

Cedar-wood oil.

D. Substances luhich gave no definite residts

Methyl Indol.

Indol.

Pyrogallol.

Paraformaldehyde.

Ammonium butyrate.

„ benzoate.

„ valerate.

«-Naphthaline.

Skatol (strong).

„ (dry).
_

Trimethylamine (weak).

Urea.

Tyrosine.

Guanine HCl.

Betaine.

Dimethylamine.

Methyl alcohol.

(t3-Naphthol.

Quinine sulphate. '

3 Mono-methyl-uric acid.

Triineth. Hci.

Acetal.

Uric acid (dry) + artificial musk.
Ethereal extract of horse-manure.

NaOH
Alcoholic „ „ „

HCl
Precipitate by HCl from NaOH

extract of horse-manure.

Precipitate byNH40Hfrom HCl
extract of horse-manure.

E, Substances which gave the same residts as the controls.

Valeric acid. Terpin OH (ale).

Aspartic acid. Potass, salicylate.

Formaldehyde. Salicylic acid.

Tannic acid. Ethyl formate.

Leucine. Phenylacetic acid.

Stearic acid. Caffeine.

Oleic acid. Acetone.

Theobromine.

Notliing of much practical value was obtained from these
experiments. They gave, however, indications of the likes and
dislikes of the flies {P. groenlandica), and so appeared useful in

differentiating between the tastes of blow-flies ; certain sub-
stances (A) were attractive, while othei'S (B and C) were repellent

or distasteful in varying degrees ; others, again, gave no definite

results (D) or the same results as the controls (E). Since these
experiments were made with one species only, i.e., P. grcen-

landica, it does not follow that the results will be ti'ue for other
34*
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species also ; in fact, subseqiieut experiments showed that tastes

varied in different species of blow-flies, e. g., honey and sugar
were very attractive to grankmdica, but not at all to Lueilia and
CaUiphora, although some of the sxibstances gave similar results

Avith the diflerent species. The essential oils tested were found
to be repellent to grcenlancUca, and in those cases whei-e tests

were made with Lueilia, CaUiphora, and Jlicsca, they were seen

to be repellent to them also. They may, therefore, be found useful

as ingi^dients in sprays or unguents.
Experiments were also made to test the effect of certain

organic compounds, etc., on house-flies *.

The following methods of testing them were employed :

—

(1) In which pieces of blotting-paper were soaked in them and
exposed in sunny places in the greenhouse.

Suisfances tested. Sestclts.

Ammonium butyrate Disliked hy the house-flies.

„ beuzoate „
Amyl acetate „
MethylluJol

,

Trimeth. chlorhydi-ate .,

Vanilla .,

a-Xaphthaline „

f3-Xaphthol ,.

Ethyl sulphocyawide

Beet-sugar molasses .,

Urethaue „

Guanine HCl „

Guanadine HCl ( + XaOH)
Trimeth. chlorhydrate (+XaOH) .,

Leucine A few flies settled on this.

Artificial musk Disliked hy house-flies.

(2) In which the substances were added to mixtures of casein,

sugar, and water, and exposed for two days on the bench
in the " fly-room " at the Imperial College (December).

All were harmless to the flies, nor were any as attractive as

the controls.

A summary of results is given below ;

—

Substances tested. JResiilts.

12'o c.c. Casein + ^
'

^
12"5 c.c. Bi-own Sugar + f \ ' Verv attractive throughout
12'5 c.c. "Water C " ') whole experiment.

(Control) J C
12 drops Safrol +A Unattractive.
12 drops Santal -I-A ,, ; flies repelled at first.

* The account of these experiments testing certain organic compounds on house-
flies is placed here, so as to be available for comparison with the similar experiments
ou blow-flies.
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12 drops Hellibore+A Xot verjattracti\e,aon-poisouous.

12 drops Pyrethnim Extract (Ale.) +A „ „ „

r Unattractive, until Xylol had
12 drops Xylol + A < evaporated, when flies came

(. to feed.

6dropsOilofGeraniol +A (Unattractive at first, later

(.a tew flies came.

C Repellent at first. Second day
6 drops Oil of Thyme + A •< when smell of thvme less,

(. a few flies came.

Bread soaked in water Verj- attractive while moist.

25 c.c. Ca-sein+ ^ ''

25 c.c. Brown Suo:ar+ f t> ^ t- ^^ <.•

o- .1- .

'^ ^=1» - \ erv attractive.
2o e.c. \V ater t ,

(Control) J L
12 drops Fusel Oil+B Unattractive.

1 c.c. " Armj Spray "+ B „ , non-poisonous.

(3) In which certain substances were te,sted against Bacterized
Blood*. These experiments were made in the green-
house in July. In some (a) a drop of the blood and
another of the substance to be tested were placed on a
piece of blotting-paper, side bj side yet not touching,
while in others (&) the two drops were mixed.

pViii^ar.
Propionic acid.

Absolute alcohol.

95% „
j

r Xylol.

y V , Amvl „ j ,, > ) Methvl salicvlate.
^"'1 Carvone.

j
^'" 1 Butyric acid!

Pvridine. LAcetic „
Oil of Cloves.

Formic acid.
;

Acetal.
i

It was noticedr that, generally, the house-flies disliked coming •

in contact with the chemicals, although they did not appear to

detect them from, a distance. They fed greedily at all places

where they could get at the blood without touching the chemi-
cals. A few flies, however, came for a short time to formic acid,

methyl salicylate, butyric and acetic acids.

Xylol was distinctly repellent, but after it had evaporated the
fiie.s settled on the blood.

(4) Other experiments were also made with Dried Blood, one
day old, mixed with water and also with casein and sugar
baits, etc. It was found to have no special attraction

either for house-flies or blow-flies, appaiently making no
diflerenee to an attractive bait, nor rendeiing an un-
attractive one attractive.

* This Bacterized Blood (i. e.. Blood prepared with putrefying Bacteria) was
tbund by e.xperiment to he very attractive to house-flies, and also when mixed
with casein, sugar, banana, and water. Apparently it had no special attraction for

blow-flies (Liwilia and Call ijjJiora), either alone, or mixed with casein baits, with
or without shredded meat.



486 MISS O. C. LODGE ON THE

11. Methods and account of ExjJeriments to find out lohen and
under tvhat conditions meaty substances are most attractive

to bloiv-flies. {June and Jtdy.)

All these experiments took j^lace out of doors, the baits being

exposed in sunny places in the Zoological Gardens ; for it was
found that even when a very attractive bait was placed in. the

shade, pi'acticallj^ no blow-flies came to it, although they had
been swarming round it when it was put in the sun.

The different substances were at first placed in shallow dishes,

partially covered by glass plates, so that the flies could enter and
feed, and the smell diffuse into the air. Later, however, it was
found more convenient to use glass pickle-jars (height 9 inches,

diameter 4 inches) fitted with wire-gauze funnels, which pievented

the flies from escaping when once they had gone inside.

The number of flies caught in these jars was noted each

morning and evening, but when dishes were used they Avere kept

xmdei- as continuous observation as possible during the day, and
the attractiveness of the bait estimated by the number of flies

which had fed during that time.

The average length of time of each experiment was from six

to seven days.

The first substances to be tried were meat and hard-boiled egg,

of different ages. It was seen that after becoming blown their

atti-activeness was increased. This was especially the case when
they had been kept for a few days, and were in a more or less

liquid condition, owing to the digestive action of the maggots.

At this stage they were very attractive to the blow-flies, the

meat more than the Qgg, though numbers of flies came to both.

This eflect of maggots on substances was further tested in

later experiments, when two similar pieces of meat were put out
side by side. To the one, maggots were added, while the other

was kept covered with wire gauze to prevent flies getting to it

and blowing it. It was moistened occasionally with water to

prevent it from drying up. When both were similarly covered,

blow-flies kept continuously buzzing round and settling upon the

gauze coveiing of the former, while none or very few came to

the latter.

Other substances were also tried, with like results, though
their attractiveness without maggots varied with the diflerent

substances, and with the same substance at difi'erent stages.

Since this was seen to be the case, pepsin was tried to see if it

acted in the same way. It was found, however, that both fish

and meat after they had been acted upon by pepsin in the
presence of hydrochloric acid, attracted fewer flies than did the
controls of meat or fish alone. Tlie flies used were chiefly Lucilia.

Peptone was also tried, both moistened with water and mixed
with bread ; sometimes maggots were also added *. A variety

* The maggots did not thi-ive in these mixtures. They appeared unhapp.v and
restless, oftfin escaping out of the dishes.
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of flies came to these peptone baits, but not in very lai^ge numbers,
i. 6., a certain number of Calliphora, Lucilia, and Fannia^ a few
Musca and Sarco-phaga^ as well as many Pioj^hila.

The blow-flies weie always more attracted by meaty substances,

although quite a number of them have been caught when mix-
tures of peptone were the only baits exposed.

Some of the different organs, as well as oi"dinary meat (muscle),

and also dead birds, fish, etc., were used as baits. Of these,

liver, brain, and fish were the most attractive, remaining so for

a considerable time. Blow-flies very soon came to feed on these

when exposed in sunny places, so that they became blown very
quickly. When the digestive action of the maggots had had
time to act upon the baits, they were extremely attractive, but
gave ofl:' a most offensive smell. Since liver, brain, and fish were
the most attractive of the meaty substances, they were tested

against each other, in order to find out their relative attractive-

ness. First, the attractiveness of each for blow-flies was tested

separately, when the mouths of two of the jars were closed by
being covei'ed by glass plates. Later, two at a time were left

open, and finally all the three were left open together. Liver
was then found to be by far the most attractive, although
when fish and brain were exposed alone, they each caught a

considerable number of flies.

Details and results are given below in Table I.

Table I.

Comparison of the Attractiveness for Blow-flies of liver,

brain, wad fish.
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As a further test of the attractiveness of liver, another piece
(three days old) was placed in the slaiighter-honse yard near a
large trap baited with a horse's head. It was certainly attractive,
catching about 400 flies * in 24 hours, showing that liver still

attracted even amongst all the counter attractions of the slaughter-
house yard.

The following lists (F-I) give the summary of the results from
the experiments with the different meaty substances.

F. Substancesfound to he most and continuously attractive

to Blow-flies (Lucilia and Calliphora) t.

Liver + maggots.

Meat + „

Brain + „

Fish + „

Hard-boiled eggs + maggots.

G. Suhstances slightly attractive on first day, and also

subsequently.

Pish (under wire-ganze trap).

Boiled meat.

,, ,, + maggots.

Marrow in bone.

„ „ + maggots.

Dead birds (mostlj' sparrows).

H. Substances not attractive till second day, and, then
moderately so.

Meat + pepsin + HC1.

Fish + „ + „

Meat + Methyl Indol.

I. Substances unattractive to Bloio-fiies.

Blood.

Bacterjzed blood, i.e. blood prepared with putrefying bacteria.

Fresh hard-boiled egg.

Fat.

Freshwater mussel (Anodon).

Hard-boiled egg -t- Methyl Indol.

Fresh meat + Skatol.

Unblown meat (covered by wire-gauze trap).

Alcoholic extract of putrid meat + bread.

„ „ „ „ + bread + maggots.

„ „ „ egg + bread.

„ „ „ ,, + ,, + maggots.

* The actual count was 138 Zucilia, +49 CaJliplinra, +51 Fannia, + 97 Green-
landica, +57 ilies too damaged to recognize, +4 which escaped. Total 396.

t In these and all subsequent experiments the blow-flies used were Lwcilia and
Callipliora. P. groenlandica were only used in the first experiments, when it

was still early in the season for the other species.
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III. Experhnents imth various fruit and vegetable baits.

(^June-July.)

These experiments were carried out in the same way and
utider the same conditions as those on meaty substances.

Shredded meat was sometimes mixed with the ,baits, but even
then they were never so attractive to blow-flies as meat alone.

None of the substances, even after they had been kept for a con-

siderable time, were found to be at all attractive to blow-flies,

though in some instances a few flies came to them. These sub-

stances are marked with an asterisk (*) in the following list:—
Hay infusion.

Boiled cabbage.

Raw cabbage (cut up and moistened with water).

Boiled lettuce.

Raw ,, (cut up and moistened with water).

Boiled grass.

Grass + water.

Boiled potatoes.

Raw „ (cut up and moistened with water).

Water in which cabbage, lettuce, and grass had been Ijoiled.

Dates.

„ + water.

Banana.
*

,, + maggots.

* „ + ,, -I- meat.

* „ +meat.

„ + vinegar.

Squashed strawberries.

*Strawberries -1- meat.

* „ -(- „ + maggots.

„ + yeast + „

„ -H maggots.

*Strawberry jam +meat.
*

J, j> + J) + maggots.

*Stinkhorn fungus (Phallus).

Further, certain household substances were used, such as bread

and cheese, milk, vinegar, etc., as well as mixtures of casein,

bread, and water, both with and without maggots.
The results are given below :

—

Baits. Hesults.

Treacle Unattractive.

„ + water „

Brown sugar „

„ „ -1-water „

„ „ + „ -I- meat „

„ „ + „ -I- yeast „

0x0 + bread + water ,,

„ + „ + „ -1- maggots ... „

Bread -i- vinegar „

„ + „ +jam „

„ + „ + „ + maggots . „
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Baits. Jiesultx.

]'read + cheese + inilk _(
Fow Blow-flies, Fannia, and many PiopJiila

ii. caught.

+ . j-,i,.,tr<rnfc ^ ^oue caught till 2nd day, when flies (as above)
""

(. caught.

+ + water ( ^^ Blow-flies + 12 Fannia + 1 House-fly came
"

,
"

, .

''"
\ on 1st day. Kept for 15 days and few caught

„ + „ + „• + maggots. ( each day.

Milk, fresh Unattractive.

3) sour Few CaZ^ijo/iora caught.

Casein + water <^ Fannia + &omc Blow-flies and many PiopJiila

„ + „ + maggots I caught.

rOn 4th and loth days many Blow-flies cauglit

+ + bread J
(when no meat baits exposed). On most

j
days a few Blow-flies as well &s Fannia and

v^ Piophila caught + a few Miisca.

4- J- j-,y,on.,v->+^ f Mttsca + Lucilia and C'allipJiora + tew Sar-
" + >; + ;; + HiaggOtS .V , , -n- , , i^ii.ii_

) copliaga + many Piophtia caught—both at

^ ^. j
the Zoo and when put by manure-heap at

" " " V, Brentford.

Summary :

—

It was found that for Blow-flies

—

(1) The most attractive baits were :

—

(a) Liver + maggots.
(b) Brain + ,,

(c) Fish +_ „
(d) Hard-boiled egg+ maggots.

Of these, liver -|- maggots gave the best results.

(2) Meaty substances of all kinds were more attractive than
either chemical or vegetable substances. More flies

came to them than ever came to the vegetables or
chemicals, even when these two latter were the only
available baits for the flies; although certain substances,
notably mixtures of casein and peptone with water
and bread, showed possibilities of being good baits

when they were the only attractions present. They
then caught a number of different species (i. e. Musca,
Calliphora and Liccilia, /Sarcophaga, Fannia, and
Piojyhila).

(3) The digestive action of blow-fly maggots on meat, etc.

added to their attractiveness.

(4) The best way to attract and catch blow-flies was to put
the baits in sunny places.

(5) The great drawback, however, to the general employ-
ment of any of the meaty substances, or of the mixtures
of casein, water, and bread, or of peptone, water, and
bread, is the most objectionable smell which is given
oft" when they have been kept for any length of time

;

yet it is only after keeping them thus that their most
attractive stage is reached. It would, however, be
possible to use them out of doors, in the garden, or
elsewhei'B away fi'om the house, where the smell would
not matter so much.
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Baits for House-flies.

Methods and accoiont of Experime^its.

These expeiiments on house-fly baits were carried out at

Acton Lodge, Brentford, during the latter half of July and in

August.
The first experiments were made out of doors {a) near a

manure-heap, from which flies were emerging, (6) in or near

a forge, where a number of house-flies were congregating in the

warmth

.

In neither of these cases, however, were the conditions very

favourable, chiefly on account of the wet and windy weather.

Later, half a bushel of house-fly pupse was collected from a

neighbouring manure-heap, and placed in a greenhouse, where
most of the subsequent experiments were made. This green-

house was empty, excepting for some tomato-plants on the upper

shelves (the flies did not like them, and would not settle or sit on

the' leaves). Ventilation was secured by nailing muslin over two
of the windows. Very soon the greenhouse was swarming with

flies, which had emerged from the pupae. These flies were used

in the experiments.

The supply of flies was kept up by breeding them in artificial

media, consisting of mixtures of bread, casein *, water, and
banana, and banana-skins, surrounded by a dry layer of cut

grass, leaves, etc., in which the maggots could pupate ;
all of

which were placed in large saucers on the floor, under the shelves.

It was thus possible to keep up a continuous supply of flies.

In experimenting, the mixtures to be used as baits were placed

in glass jars with wire-gauze funnels (the same as those used in

the blow-fly experiments). The date and time of starting the

experiment were noted, and usually a morning (9-11 a.m.) and
evening (4.30-6.30 p.m.) count of flies taken, when the jars were
emptied of flies and the dead (if any) removed.

The average duration of the experiments was 8-9 days.

The substances tested were very various. Mixtures of casein

and peptone, which had seemed from the blow-fly experiments

to be promising baits, were tried, as well as all soi'ts of other

substances, e. g. sugars, jams, fruits, etc., both alone and mixed
with casein and peptone. After some time it was found that

the casein mixtures were moi'e attractive than most of the other

substances used. Hence experiments were made to try to

discover when, and under what conditions, and mixed with which

substances these casein baits were most attractive. It was found

that the best results were obtained with approximately equal

parts of casein and brown sugar ; or casein and banana ; or

* The idea of usinp: mixtures of casein, banana, etc. for breeding purposes was
suggested by the fact that eggs were laid on some of the casein and banana baits in

the jars, and that the larvse lived in them. It was found very successful for

breeding and keeping up a continuous supply of house-flies, both in this greenhouse

and in the " fly-room " at the Imperial College. Flies were bred in large numbers
from August 1915, and are still increasing (June 1916).
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casein, banana, and brown sugar ; or casein, banana, and golden
syrup; or casein and brejid — all of which weie mixed with
sufficient Avater to make into a paste. These mixtures, more-
over, generally required a day or two in which to ripen before
reaching their most attractive stage, which then lasted for a
considerable time.

They were tested, amongst others, against the well-known
reci2")e of beer and sugar, which was found to be immediately
attractive, though it did not remain so for any length of time,
only about two or three days. It was subsequently seen that the
addition of beer, or preferably stout, to the casein, sugar, and
banana mixtures, or to casein alone, made them immediately
attractive, and that, when the effect of the beer or stout had
gone off, the casein mixtures were themselves attractive and
remained so for many days.

Several of these casein mixtures were also tested in the kitchen,
but only a certain number of the flies were caught. This was
probably due to the various counter-attractions present, though
on one occasion * twenty house-flies were caught between 5 p.m.

and 10 A.M. the next morning. This number was well over half
the flies in the kitchen, though on other occasions fewer were
generally caught. Yet these baits, even in the greenhouse, where
as many as 600 have been caught in 6-7 hours, never by
any means caught all the flies, but only a proportion of them.
Other methods are likely to be found more effective in ridding
kitchens of flies than the use of baited traps, e. g. spraying or fly-

papers.

Other casein baits were also placed in difterent parts of the
garden, as well as b}^ the dust-bin, when various flies were caught,
including Mtcsca, Calliphora, Lucilia, Fannia, a few Sarcopliaga
and many i?or6orMs ; though more blow-flies were always caught
with meat baits.

A summary of the results obtained from the experiments on
House-fly Baits is given below (J-0). The substances are
classified according to their attractiveness.

(N.B.—The days only are given on which the largest

number of flies were caught. In most cases

fewer flies were caught on the other days as well.)

(J) S'uhstances fotmd to be the most attractive to House-flies.

Days on ivltich mostflies were cavght
Saits. (i.e. approximately 90-100 or more

flies at each of the counts).

Casein -I- golden sj'rup + bread + water 9-10

„ + brown sugar -I- water 3-8

„ -I- bread + water 3-6

„ -(-brown sugar -f- dried blood -1- water 3-6

" + J) ;> + » „ + „ -I- maggots . 1-4

* The bait consisted of casein -I- brown sugar -I- beer (3 daj's old).
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Casein + bread + water 5-12

„ + brown sugar + water 3-6

„ +banana + water 1-6

,, + „ + brown sugar + water 3-8

„ + golden syrup + brown sugar + water 1-4

„ + white sugar + water 1-2

„ + „ ,, + „ +Alc 5-8

Beer + brown sugar 1-4

Casein + „ „ +stout 1-2

„ + „ „ + „' 3-4&7-8

„ + stout 1-4 & 1-12

Brown sugar + stout 1-6

Casein + golden syrup + stout 3-8

Pudding (made of egg, gelatine, sugar and milk) 1-6

Horlick's Malted Milk + water* 1-6

„ „ „ + „ +banana ., 3-4

Casein + banana -I- Malt Extract -I- water 6-6

„ + brown sugar + water 5-10

„ + „ „ + „ +bread 5-10

„ -I- golden syrup -H bread -I- water 1-2 & 7-8

Ccrnflower + milk -I- sugar * 3-4

Bird's Custard Powder + white sugar 4- milk * 1-4

Boiled milk + white sugar -f- starch 1-2

CJasein + brown sugar -I- water (boiled together) 1-2

Dutch cheese -I- brown sugar -H water 1-2

Casein + water (boiled together) 3-6

(K) Substances attractive, though in a less degree than

those given in (J).

Days oil tvhich most attractive

Halts. {when approximately 60-80

flies caucfht at each count).

Casein + brown sugar -1- water 3-4

„ -)- Alcohol + water 11-12

„ +MaltExtract 3-6

„ -I- bread -l- banana -I- water 3-4

„ -H water (boiled together) 1-2

Toasted cheese 1-2

Casein -t- brown sugar -i- beer 1-2

(L) Substances to which Flies still ca7ne, though never more than
approximateli/ 30-50 were caught at each count.

Days on ivhich the

Salts. above number' of
flies were caught.

Banana -I- maggots 5-6

Casein -H „ -i- bread -F water 11-12

Brown sugar -1- Alcohol -I- water '. 1-2

Casein + water 5-12

„ -1- brown sugar + beer 1-2

Horlick's Malted Milk + brown sugar -(- water 3-4

Bird's Custard Powder + boiled water 5-8

* Most of the flies died which fed on the three baits marked with an asterisk (*).
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(M) S'abstances to lohich Flies still came, though never more than

about 20-30 ivere caught at each count.

Uaijs on tohich the

TBaits. above numher of
flies 'were caught.

Casein -I- brown sugar + \v:\ter 3-4 & 7-8

„ +white „ + „ +Alcoliol 1-2

„ -(-golden syrup + ,, + „ 7-8

Boiled milk 1-4

Toasted casein -f- water 1-12

Casein -t- bread -(- „ 4-6

(N) Substances to which never more than about 10-20 came.

Hays on which the

Halts. above number offlies were
caught at each count.

Golden syrup -I- alcohol 1-2

Brown sugar -I- „ 1-2

Casein + brown sugar + water 1-10

„ + water 1-4

Boiled milk -I- white sugar 1-2

„ ,, -Hstout 1-4

„ cheese -1- water 1-2

Dutch „ 1-2

(0) Substances unattractive to House-flies, and to ivhich

fewer than 10 flies at most came.

Suits. Days exposed.

Green treacle -(-bread 1-6

Golden syrup -(- „ 1-6

Casein + green treacle -(- bread + water 1-6

Peptone-(- „ „ + „ + „ 1-6

„ -(-golden syrup -(- „ + „ 1-6

Casein + vinegar 1-6

„ + „ -(-yeast 1-2

„ + brown sugar + yeast + water 1-2

„ -(- vinegar -(- yeast -(- water 1-2

Peptone + toffee 1-4

J, -f brown sugar -(-water 1-4

„ + „ „ + ,> -(-yeast 1-4

Casein -1- toffee (cooked together) 1-4

„ + „ -hmaggots 1-4

Toffee -(-maggots 1-4

Casein + bread + water (at manure-heap) 1-4

„ + yeast -( vinegar -(-maggots 1-4

„ -(- brown sugar -(- water 1-8

„ -(- golden syrup -(- „ 1-12

Alcohol + water 1-4

Casein + brown sugar + water 1-8

Jam 1-1

Casein -(-Kepler's Malt Extract -(-water 1-8

Milk 1-8

„ -(-brown sugar 1-8

„ -(-Kepler's Malt Extract 1-8
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Brown sugar + Kepler's Malt Extract 1-8

Malt Extract , 1-8

Casein + water (boiled together) 1-8

,, + banana + water 1-4

„ +bread + „ 1-tj

Bird's Custard Powder + boiled milk 1-4

„ „ „ + „ water + brown sugar ... 1-8

Brown sugar + starch (boiled together) 1-12

Starch + boiled water 1-4

Casein + brown sugar + dried blood + water 1-8

„ + „ „ +beer + water 1-4

Condensed milk 1-6

„ „ +jam 1-6

Bread + Dutch cheese + water 1-6

" Ridge's Food " + water 1-5

„ „ + brown sugar + bread + water 1-5

The main conclusions arrived at from these experiments on
house-Hy baits were :

—

(1) That the most satisfactory baits consisted of

—

(a) Mixtui'es of casein, sugar, or some other sweet stufi" and
water, with or without banana, in approximately
equal proportions, to which stout or beer can be addecl,

iu which case they became immediately attractive,

otherwise one or two days elapsed before the most
attractive stage was reached *

;

(b) Horlick's Malted Milk mixed with water

;

(c) Banana, especially when over-ripe
;

(d) Custard puddings
;

(e) Cornflour, milk, and sugar
;

(/) Bird's Custard Powdei-, milk, and sugar, etc. (vide list J).

(2) There are advantages in using the casein mixtures rather
than the other attractive baits in

(a) the comparative cheapness of casein (Is. Ad. per lb.) and
(6) the little trouble the baits take to prepare, the ingredients

simply requiring to be mixed into a paste with a little

water

;

(c) The length of time they remain attractive (7-10 days as
compared with the 2-3 days of beer and sugar)

;

(d) The absence of any disagreeable smell when the casein is

mixed with sugar, golden syrup, banana, etc.f

* In November and December, however, the house-flies at the Imperial College
came in swarms to feed on the casein mixtures as soon as they were placed on the
bench. The}' even came to bread only. Was this because of the dift'erence in the
hunger-states of the flies at these different times, or were the casein mixtures more
attractive when simply put out on the bench without being covered by a trap ?

t Sugar, beer, alcohol, etc. had another advantage, as they appeared to preserve
the baits from going mo\ildy, which often happened when casein was used alone,
though this did not necessarily prevent them from being attractive. The great
advantagewas, however, that they kept them from giving off the most offensive smell
which was the case when casein and water, and casein, water, and bread were used.
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Yet in these experiments, at no time were all the flies caught,
but only a proportion of them. This was, however, only to be
expected, judging from the catholicity of their tastes

;
yet they

have their likes and dislikes.

It was found that the attractiveness of most substances vai^ied

at different times. The weather appeai-ed to influence them—as
a ru.le fewer flies were caught on dull days than on sunny ones.

Possibly, also, flies of different ages and sexes have different likes

and dislikes, all of which would afiect the numbers caught and
the attractiveness of the baits.

Ill, Poisons for Flies.

These experiments were made with the object of tryino' to
discover a substance which would be poisonous to flies—especially

house-flies—and harmless to man. It should not be distasteful

to the flies, otherwise they will not come to feed, and unless
cheap and easily obtained will not be suitable for general use.

The following methods of testing the diflferent substances were
employed :

—

(i.) To expose an attractive bait, to which the poison had been
added, in a place where the flies were free to come and
feed, or not, as they liked.

(ii.) To test the poison on flies which were confined, and must
either eat it or starve.

(i.) Accoiont of Ex2nriments on Poison-baits when Free Flies

were used.

These experiments were carried out in the greenhouse. The
flies used were chiefly house-flies, though a certain number of

blow-flies from traps were released fi-om time to time.

The substances used were generally placed in large saucers, in

sunny places on the floor. They were then watched, to see

whether after feeding, («) the flies fell over immediately,
apparently dead, or {h) crawled for a distance and then fell

over on their backs, or (c) whether they flew away apparently
unharmed. When the two former occurred, as many of the
" corpses " as could be found were collected and kept till the

next day, to see if they would recover.

It was thus possible to obtain some idea of the effect of

the different substances on the flies, and also to see whether
their addition made any difference to the attractiveness of the

baits. They were generally added to mixtures of casein, banana,
sugar, and water. Contiols for comparison were arranged for

each series of expei'iments.

A list of the various tiubstances used, together with a summary
of results, is given on p. 497.
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Substances tested. Results.

j^Qj.jjjj
( Did not poison house-flies or blow-flies.

Boric acid ; ^^^^ "'^ difference in attractiveness of bait for house-flies,

(. but were repellent to blow-flies.

Picric acid C
Made no difference in attractiveness for house-flies or

(bait yellow) I

blow-flies : both fed greedily upon it, and were appa-
(. rently unharmed

!

Amyl alcohol Strongly repellent to both house-flies and blow-flies.

r Repellent to house-flies ; but after the smell had gone' off

Amyl acetate <
*''®

^'^J*®
"'^'"^ ^»^"^ attractive, and eggs were laid and

I
larvte lived in them. Flies were killed when it was poured

L into trap containing them.

Antimony oxide ^ ^'"^^ not kill house-flies, and made no difference in attractive-

t "ess for them.

Acetaldehyde Disliked by house-flies and blaw-flies.

r Flies were killed when it was poured into trap containing
Westoran < them. Next day no apparent difference seen in attrac-

C tiveness of baits.

Certain experiments were also made to test the poison-effect

of paraformaldehyde and formaldehj^de.

Some typical results are given in the table on p. 498.

It was not possible to arrive at any very definite conclusions
from the above experiments with formalin, as the results were so

varied. Sometimes the flies died after feeding on the mixtures,
while at other times they were apparently unharmed. Some
days they came in large numbers to feed, and on other days
few or none came. Generally speaking, more seemed to come
on tine than on dull days. One thing, however, seems clear,

which is, that if formalin is used in practice for ridding rooms
or buildings of flies, the " corpses " should be swept up and
burnt as soon as possible, so as to prevent any possibility of

recovery.

It was, however, felt that further and more accurate experi-
ments should be made to test the poison-effect of formalin, etc.,

on house-flies, where known quantities of formalin were added to
known amounts of bait. An account of these experiments is

given below.

(ii.) Account of Exjieriments on Poison-hcdts when House-flies
ivere confined in cylinders.

In order to secure more definite results than was possible
in the greenhouse, the following experiments were made at
the Imperial College of Science, in one of the laboratories,

having an ordinary roof with no skylights. Thither the
breeding-materials, maggots and pupee from the greenhouse,
were transferred. Very soon enormous numbers of flies had
emerged, which were used in the experiments. The supply
was kept up by breeding them in the same way as before.

The substances to be tested, placed on pieces of glass, were fed

Proc. Zool. Soc— 1916, No. XXXV. 35
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Baits.

(A.) (a) Various casein,

sugar, and banana
mixtures placed in

saucers in the green-
house.

(b) Meat

(c) Custard
Puddina-.

(B.) Baits consisting of

casein, sugar, and
water were fed to

house-flies enclosed

in muslin cages in

greenhouse.

(C.) Balloon trap set

over casein, sugar, and
water mixtures in

greenhouse.

(D.) Various casein,

sugar, and water baits

placed in jars with
funnels in greenhouse.

Results.

With
Paraforni aldehyde

added.

Made no difference

to the attractive-

ness of bait to

house-flies or

blow-flies.

Harmless to both.

With_
Formalin
added.

Used strong. Repellent
to house - flies and
blow-flies.

Used tveah. Repellent
to blow - flies, but
house - flies seemed
not to detect it until

sufficient had been
absorbed to kill

them, or render them
helpless. In no case

were all of these
latter found to be
really dead, a certain

number recovering
after a time. In
one case, out of the
600 picked up as

dead, 21 o/o had
recovered the next
morning. The pro-
portion of recoveries

was often larger than
this.

Repellent to blow-flies.

P. added while pudding
hot. Verjr attractive

to house-flies : very
many fed, and soon
died in and around
the saucer.

Controls.

Attractive to house-
flies, many of
which fed— as
well as some
blow-flies.

Attractive to blow-
flies : very many
came and fed.

Verj' attractive to

house-flies.

(1) Plies still alive after three days, and then released.

(2) Another lot

kept for five days
and then re-

leased as flies

still alive.

Many house-flies came to feed, which were
afterwards caught in balloon traps, where
they were kept for two dajs and then
released as flies still alive.

Sometimes un-
attractive for

many days :

other times
attractive on
first day. Occa-
sionally one or

two flies died.

Generallj' attractive for

one to three days.

Many flies died.

Attractive : many
flies caught.
None died.
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to house-flies enclosed in glass cylinders with muslin tops (height

8 inches, diameter 9 inches), which stood on the bench. When
flies were needed for the cylinders, either they were taken from
those caught in balloon traps set over the breeding-saucers, or

pupje were placed inside the cylinders to hatch out, etc.

In each experiment the following points were noted :—

(«) the date and time of starting ;

(6) the source of the flies
;

(c) whether they came to feed at once
;

{d) the number of flies (if any) lying apparently dead on
the bench, inside the cylinders, (1) after the first hour,

(2) each morning and evening ; and

(e) whether any were feeding at those times.

The experiments usually lasted four days, as any substance
which failed to kill by that time was considered useless. At the
end of the experiment a count was made of the total number of

males and females which had died, and also which had lived to
the end of the experiment, when they were etherized before
being counted.

The baits used were mixtures of casein, sugar, banana, and
water ; that most generally employed consisting of the following
proportions :—
25 c.c. casein -f- 25 c.c. brown sugar 4- 25 c.c. banana.

{a) If the poison was a liquid, it w^as simply mixed in with
the casein etc.

(b) If it was soluble, it was dissolved in 25 c.c. of water
and added to the casein etc.

(c) If it was insoluble, it was mixed with 25 c.c. of water
and added to the casein etc.

Controls with clean baits

—

i. e., 25 c.c. casein -f 25 c.c. sugar
+ 25 c.c. banana -f- 25 c.c, water-—were set up for each series

of experiments: usually oue control for all the experiments
made on the same day.

Details of these experiments, with percentage of deaths etc.,

are given in Table II.

The results obtained from the experiments on poisons, when
tested on house-flies enclosed in cylinders, were not very decisive

(Table II.). No substance was found which killed a really

large proportion of the flies. Tables III. and lY. respectively
give the poison-mixtures having the largest percentage of deaths
on the flrst day, and on the second day in cases when none had
died before that. Substances which killed later than this, or
where the death-rate was less than 10 per cent, on the first or
second day, were not considered of much practical value. The
highest percentage of deaths on the first day was only 31,

{Text continued on p. 51Jf. at end of TcMes.)
35*
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Table III.

Poisons which killed largest jjei^centage of Flies on first day.

Order.
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and this was with a 30 % formalin bait (i. e., 25 c.c. of 30 "/o

fonnalin in 75 c.c. of casein mixture), making 7'5 % of pure
formalin (Table III.). Amongst substances which did not kill

until the second day, excluding No. 5 * of Table IV., ammonium
nitrate {i. e., 5 7o P^^i'e NH^ISTOg) gave the highest percentage

(53 7o)- Next came 40 °/„ formalin (45 7o)> ^^^^ then antimony
oxychloride (37*5 7o)- ^or the percentages with the other

substances, see Table IV.
Other experiments were also made to see what Mas the effect

of first feeding a poison-bait to the flies in the cylinders, and
then a clean bait to the survivors. Details of these experiments,

giving percentages of deaths, etc., will be found in Table V.
The results seem to show that the flies died after a longer

or shorter time from the effects of feeding upon the poisons, and
not from starvation due to not feeding on the baits because they

were distasteful, for in most cases flies were seen to feed. Also,

in the experiments on starving flies, it was seen that these flies

could live longer before succumbing than did the flies which had

been given poison-baits ; for in these the percentage of deaths

during the first hours was very high—much higher, in facK,

than amongst the stai-ved flies for a corresponding length of

time. Again, the percentage of deaths in those experiments

where the poison-bait was left for more than one day was much
lower than was found amongst the starved flies for a period of

three days or more. It appears that when flies died from the

effects of feeding upon those baits in which the poison was more
concentrated they quickly absorbed sufficient to kill them, but

that this toolt a longer time with weaker poisons, unless the

bait was very attractive and they fed so greedily upon it as to

imbibe a sufficient amount of the poison to kill them in a shorter

time. This is apparently what happened with a 10 "/o formalin

bait, which was very attractive, and to which very many of the

flies came to feed at once and continued feeding for some time.

On the other hand, if they fed less continuously a longer time

elapsed before death took place. Probably the large percentage

of deaths amongst the survivors with clean baits, as compared

with the death-rate in the controls, was due to the poison pre-

viously absorbed in the first case.

/Starved Flies.—From experiments on starving flies (Tables II.

and V.) it seems that they show more power of resistance

late in the year than in the autumn. For in the experiments

made on starving flies in November and December they remained

alive without food for 7-10 days, or even longer ; while in those

made in September and October all the flies were dead by the

sixtli day. The greater resistance shown by the winter flies

than by the autumn ones is what would be expected if they

have to pass the winter as imagines.

* This is not counted, although it had the highest death-rate, hecause no recoi-d

was taken on the first day, and it is very probable that some of the flies died on

that day.
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General Summary.

The general conclusions resulting from these experiments on
baits and poisons for flies, show that :

—

(1) For Blow-flies, meaty substances of all kinds make the
best baits, and of these the most attractive was blown
liver, several days old. It was found that the digestive

action of the maggots increased the attractiveness of the
baits.

(2) The most satisfactory House-fly baits consisted of mixtures
of casein, banana, and some sweet substance (^. e. treacle,

sugar, etc.) to which suflicient water, beer, or stout was
added to make a paste.

(3) Apparently Formalin remains the best poison for House-
flies for indoor use, in spite of its somewhat uncertain
action. The best results were obtained when 2*5 "j^ to
7*5

°/o pure Formalin was used.

Note on Empusa mvscje.

It is perhaps worth noting that the house-flies in the " fly-

room" became badly infected with the fungal disease Empusa
viuscce in September and October, and died in great numbers,
although they still continued to breed. It is interesting to note
that however they became infected, the disease followed its

usual course and subsided in November and December, when
" wild " flies have normally disappeared.

Carbolic acid was evaporated two or three times a day at first,

and occasionally up to the end of December.

Note on the Proportion of the Sexes in House-flies
{MuscA domestica).

(1) The proportion of male and female House-flies was found

to be nearly equal in the various counts made on emerging flies.

The results are given below :

—

i. ?.

(«) Pupae taken from manure-lieap wLich hatched out Aug. 7, 1915. 51 66

{h) Flies emerged from pupa3 bred in greenhouse, Aug. 27, 1915 ... 52 35

(o) D«tto, Aug. 26-30, 1915 51 102

(rf) Ditto, Aug. 27-28, 1915 57 39

(e) Ditto, 11 A.K. to 2 P.M., Aug. 28, 1915 60 53

(/) Ditto, at 2.45 P.M., August 28, 1915 121 67

ig) Ditto, at 3.30 P.M., Aug. 28, 1915 80 111

(li) Flies emerged from pupaa from breeding-saucers Feb. 11, 1916... 31 27

Total 503 500

(2) Counts were also made of Flies caught in balloons and
36*
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otlier traps. lu all cases but one, a luiicli L-vrger number of

females was caught. This is probably to be accounted for by the

fact that the substances used as baits served also for breeding-

materials. The following results were obtained :—

-

A. In the greenhouse. S ? •

(rt) Flies caught in jar with wire-gauze fuiniel, baited with an eight

days' old mixture of casein, water, and bread, 3-5 hours after

Amyl acetate had been added, July 25, 1915 19 227

(6) Flies caught in jar with wire gauze-funnel, baited with two

daj's' old stout and sugar, Aug. 1, 1915 25 85

(c) Flies caught on piece of banana, placed on shelf in sun. (Very

man3' flies came to feed, and many eggs were laid.) As many

as possible of the flies were caught 16 32

B. In the "flj'-room."

(a) Flies caught in balloon trap, set for \-\ hour over casein, brown

sugar, banana, and water bait, Nov. 29, 1915 26 118

(b) Ditto, Dec. 10, 1915 90 83

{o) Ditto, Dec. 11, 1915 24 36

{d) Ditto, Dec. 13, 1915 43 54

(/) Ditto, for i hour, Dec. 15, 1915 86 108

(^) Ditto, for 14 hours, Feb. 9, 1916 13 22

(A) Ditto, for 1 hour, Feb. 9, 1916 31 43

(i) Ditto, for 24 hours, Feb. 10, 1916 28 52

Total 401 860

(3) Counts were also made of the flies which died naturally,

which had been picked up in the " fly-room" in August and
September. The proportion of males and females was approxi-

mately equal. The numbers are given below :

—

S. ?.

'(«) Dead flies picked up in fly-room on Aug. 28, 1915 122 99

(6) Ditto, Aug. 20 to Sept. 2, 1915 132 143

Total 254 242

(4) Again, in the experiments where various poison-baits were
fed to house-flies enclosed in cylinders (Table 11.) only in 14 out

of 69 cases was the percentage of deaths among the females

higher than that of the males.

List of Abbreviations. «

Ale Alcohol (90 "n unless otherwise stated).

Abs.Alc Absolute Alcohol.

Adren.HCl Adrenalin hydrochloride, '01 % solution.

Cafi". Cafleine.

Dimethan Dimethylanilinc.
Ethyl.SC.N Ethyl sulphocy anide.
F Formalin.
Meth.salic Methyl salicylate.

Nic Nicotine.

Potass.salic Potassium salicylate.

Pyrid Pyridine.
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Salic, acid Salicj'lic acid.

Sb.oxj'ch Antimony oxychloi-ide.

Turp Turpentine.
Zn.Sulp.Carbl. ... Zinc sulphocarbolate.

dry bait dry or getting dry.

eth liouse-flies used in experiments after they had recovered from
being- etherized.

f few ilies feeding on bait {i. e. abovit 3-6 flies).

m many flies feeding on bait (z. e. most flics in cylinder).

mst bait moist, often with liquid coming out at edges.

(A) flies helpless but alive.

s some flies feeding on bait (t. e. about 8-10 flies).

X flies came at once to feed on bait.
-7- flies did not come at once to feed.

* flies came at once to bait, but did not staj^.

(p) pupae {i.e. flies which had emerged from pupae placed in
cylinder),

(p*) Flies emerged from pupae (p), and which had been given no food
for several hours befoi'e experimental bait fed to them,

(p') Flies newly emerged from pupse (p).

The index numbei's to reference number of experiments in Table II. indicate that
the same control was used for all the experiments with the same index, e. a. (41)2

(42)2, etc.
' y \

I'

Key to Mixtures used as Baits in Experiments
IN Table II.

Mixture i.= Approx. 100 c.c. casein. "^
i.,t- j , ,i . , • -, c ^ i

+ 100 c.c. brown sugar. (
^^'""^^ together at one time and of which

+ one banana. \
^PP™'^"

^j^f
•«• ''^'^

}J^«^^
*"V

^^^^^^ "^^P/!-

+ water to mix into a paste )
™*^"*' ^"^ *° "^'^'"^^ * ""^^'^l'" ^'^^ ^^^^^-

Mixture ii. = Same as Mixture i. but of which 35 c.c. was used for the experiment,

(5 only) and to which 2 c.c. of 40% Formalin was added.

Mixture iii.= 15 c.c. casein.

(15 only) + 15 c.c. brown sugar.

+40% Formalin.
"

Mixture iv.= 15 c.c. casein.

(16 only) + 15 c.c. brown sugar.

+ 10 c.c. water.

+ 5 c.c. 40% Formalin.

Jfiiriwre v.= 25 c.c. casein. ^
+ 25 c.c. brown sugar.

f Mixed separately for

+ 25 c.c. Formalin (percentage specified in each i each experiment,
case). J

J!fja-#?«"e vi. =25 c.c. casein. "^

+ 25 c.c. brown sugar. ^r- j i. ^ r
+ "5 c c banana I Mixed separately for

+ 25C.C. liquid '(percentage of Formalin, or|
^ach experiment,

other liquid, specified in each case). J

Mixture vii.=25 c.c. casein.

+ 25 c.c. brown sugar.

+ 25 c.c. 24 % Formalin in milk {i.e. milk (not water) added to

make up to 24% F.).

Jfj.i'^?ire viii.= 25 c.c. casein. ~\ Mixed separately for each experiment. The
+ 25 c.c. brown sugar. { various substances used were dissolved in

+ 25 c.c. banana. T 25 c.c. water, before it was added to mix-
+ 25 c.c. water. J tares. In Controls water only was used.

Mixture ix.=25 c.c. casein ~\ Mixed separately for each experiment. Be-
+ 25 c.c. brown sugar. I tore the water was added to the mixture,
+ 25 c.c. banana. f the liquid (specified in each case) was
+ 25 c.c. water. J added to the water.
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Mixftire x.=2o c.c. caaem. ^ 1 rtiii. btMizoic acid dissolved in 4 c.c. of

(59 only) +25 c.c. brown sugar. ( 90 "/(i of alcoliol was added to the 25 c.c.

+ 25 c.c. banana. ( water (when benzoic acid precipitated).

+ 25 c.c. water. J The whole was mixed into the mixture.

Mixture xi.=25 c.c. casein.

+ 25 c.c. brown sugar.

+ 25 c.c. banana.
+ 25 c.c. water, in which the various insoluble substances were mixed.

Mixture xii.=25 c.c. casein.

(92 onlj') + 25 c.c. sugar.

+ 25 c.c. banana.
+ 5 c.c. pi'rethrum powder extract (ale).

Mixture xiii.=12'5 c.c. casein.

(121 only) +12"5 c.c. brown sugar.

+ 12'5 c.c. banana.

+ 12-5 c.c. of (^^ exol. mark iii. + 1 % mustard oil + 0-25 ethyl sulpho-

cyanide).

Mixture xiv.=12"5 c.c. casein.

(122 only) +12"o c.c. brown sugar.

+ 12'5 c.c. banana.
+ 12'5 c.c. 1 : 20 ethyl thiocj'anide + cinnamic + exol mark iii.

Mixture xv.= Brown bread soaked in (1 c.c. exol mark iii. + 1 grm. sugar +18 c.c.

(128 only) water).

ili"i.r^?«!*e xvi.=Paper sprayed with (1 c.c. exol mark iii. + l grm. sugar + 18 c.c.

(129 only) water) and allowed to dry before fed to flies in cj'linder.

Mixttire xvii.= Brown bread soaked in 3 drops ethyl sulphocj'auide + 25 c.c. water.

(130 only)

Iodine =5 c.c. of (1 grm. iodine dissolved in 5 c.c. of 90
f"/,, alcohol).

(14.1 only)

(NB.—All solutions aqueous unless otherwise stated.)
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21. Note on the Sternum of a large Carinate Bird from the

(?) Eocene of Southern Nigeria. By G. W. Andrews,
D.Sc, F.R.S., F.Z.S. (British Museum Nat. Hist.) *.

[Received and Read May 23, 1916.]

(Text-figures 1-4.)

Index.
Systematic : Page

Giffantornis eaglesomei f 523

Steuctuee -520

The British Museum has recently received from Nigeria two
small collections of vertebrate remains of great interest. The
first, pi-esented last year by Sir F. Lugard, G.C.M.G., was
obtained in a cutting on the Port Harcoiirt railway in the

Ombialla District, Southern Nigeria : in this the most important
specimens are portions of the lower jaw of a primitive Zeuglo-
dont, vertebrse of a ci'ocodile, and numerous remains of fishes,

including Gcelorhynchus and Galeocerdo latidens ; a large number
of Mollusca wei'e also included. The second collection was sent

by J. Eaglesome, Esq., C.M.G., and is from the same locality as

the last; it includes further remains of the Zeuglodont, part

of the sternum of a gigantic carinate bird, pai'ts of the carapace

of a leathery turtle, probably near Psephoj^horus^ and some por-

tions of skulls of Siluroid fishes. It is to the avian sternum
alone that the present paper refeis.

The age of the beds in which these fossils occur has not yet

been definitely settled, but from the character of the vertebrate

remains it was probably Eocene, and most likely the earlier part

of that period. For instance, the presence of Ccdorhynchus % and
Galeocerdo latidens points to the Eocene age of the deposits,

while the primitive creodont-like condition of the teeth of the

Zeuglodont favours their reference to the earlier part of the

period. The Mollusca have not yet been examined in detail, but
Mr. R. B. Newton seems inclined to consider that they may
indicate a somewhat later horizon.

The subject of the present note is the anterior part of the

sternum ; it was in two pieces, and the visceral surface was to a
great extent concealed by a matrix of extreme hardness, which
was difticult to remove. The anterior part of the keel and the

body of the bone nearly to the level of the posterior ends of the

* Published by permission of tlie Trustees of the British Museum.
t [The complete account of the new genus and species described in this communi-

cation appears here ; but since the name and a preliminary diagnosis were published

in the 'Abstract,' No. 158, 1916, the genus and species are distinguished by the

names being underlined.

—

Editoe.]

X A. S. Woodward, Abstract Proc. Geol. See. No. 989 (1916), p. 51.
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coracoid grooves are pi-eserved, but behind this only a portion of

the middle of the body is present, all the posterior expansion
being broken away.
The middle portion of the anterior part of the visceral surface is

hollowed out into a deep fossa (foss.) about 2'6 cm. wide, deepening
and slightly narrowing from befoi'e backwards for about 4 cm.,

and then dying away posteriorly. This depression was probably
connected with pneumatic foramina, opening into the base of the
keel. In fiont of the fossa above described is a broad transverse

Text-fieure 1.

'^ss:

Sternum of Gigantornis eaglesomei, from above. | natural size.

foss., fossa in visceral surface; Ih.i., labrum internum of coracoid groove;

sp.ext., spina externa.

ridge convex from before backwards and extending between the

anterior ends of the prominences overhanging the coracoidal

grooves ; anteriorly this ridge is smoothly concave from side to

side, there being no trace of a spina interna. The anterior ends

of the coT-acoid grooves are separated by an intei'val of about

l*8cm. ; the grooves themselves are straight and deep and are

overhung by a parallel convex surface (labrum internuon, Ih.i.).

They make an angle of about 55° with one another and are about
7'7 cm. long, but their ventral lip begins to die away posteriorly
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about 1 cm. from their hinder extremity ; it is not possible to tell

whether there was an accessory posterior coracoid groove as in

the Petrels generally, that region of the sternum having been lost.

Beneath and between the anterior ends of the coracoid grooves is a

strongly developed spina exte7'na {sp. ext.), the anterior escutcheon-

shaped face of which was nearly vertical with regard to the long

axis of the sternum ; from its ventral angle a strong intermuscular

I'idge is continued down the anterior border of the carina, dividing

it into two lateral surfaces and terminating at the upper border of

the facet for articulation with the furculum. The carina itself is

Text-figure 2.

Sternum of G-iganlomis eaglesomei, from front, h natural size.

e.g., coracoid groove; f., facet for furcula; sp.ext., i=pina externa.

deep and is prolonged forwards and downwards
;
posteriorly it

seems to have narrowed with exceptional rapidity, so that it may
have been confined to the anterior portion of the body of the

sternum, but, owing to the incompleteness of the specimen, its

precise form cannot be determined. The anterior border is broad

above and concave from side to side on either side of the median
ridge above referred to ; externally it is separated by sharp angles

from the lateral surfaces. Lower down the anteiior border

narrows and becomes convex from side to side. The antei-ior

angle of the carina, which projected rather strongly forwards, is

truncated b}^ an extraordinarily large surface for union with the
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lower end of the furcnlnm. This surface looks nearly directly

foi'wards and is concave from above downwards ; seen from the

front (text-fig. 2) it is somewhat constricted in the middle, the

constriction apparently separating distinct upper and lower arti-

cular facets, between which there is a roughened area ; the upper
facet is the more clearly defined, and the whole structure indicates

the existence of an extremely strong union between the stei-num

and the lower end of a very large furcula. The ventral border of

the keel is gently convex from before backwards, and also from
side to side, the middle line being marked by a longitudinal inter-

inuscular ridge. It is about 2"6 cm. wide in front, but narrows
rapidly to about l"5cm.; furthei- back the width becomes still

further reduced.

Text-fiffure 3.

Sfi.ext.

Sternum of Gigmitornis eaglesomei, from side. \ natural size.

e.g., coracoid groove
; f., facet for furcula ; m.r., intermuscular ridge

;

sp.ext., spina externa.

The lateral surface of the keel is slightly concave both from

above downwards and before backwards ; the concavity is most

marked beneath the hinder end of the coracoid grooves, where the

bone is very thin. The intermuscular ridge between the surfaces

for the attachment of the pectoralis inajor and pectoralis secundus

is extremely sti'ongly developed. It commences about 2 cm.

behind the middle of the clavicular facet, and for a short distance
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runs upwards and backwards, then turns backwards
;
posteriorly

it seems to have curved vip in the direction of the posterior end
of the coracoid groove ; beneath the strongly develojDed ridge

itself and connected with it are several roughened surfaces. The
smooth sides of the keel are marked by numerous fine vascular

impressions.

Tiie chief peculiarities of this sternvim, apart from its large

size, are (1) the remarkable strength of its articulations with the

coracoids and furcula, indicating the possession of an extremely

powerful support for the wings
; (2) the presence of a deep fossa

on the visceral surface
; (3) the very strongly marked inter-

muscular ridges. These characters seem to show that this bird

was a powerful flier, and perhaps also a good swimmer and diver.

It is undoubtedly generically distinct fi'om any known species,

and I have proposed for it the generic name Gigantornis, the

specific name being G. eaglesomei, in honour of the discoverer

[Abstract P. Z. S. 1916, p. 30 (May 30th)].

Text-figure 4.

VI. 7?

Sternum of Diomedea exulans, from side, i natural size.

Lettering as in text-fig. 3.

The stippled area indicates the portion preserved in the fossil.

This sternum has been compared with those of many recent

birds, and it seems to resemble in some respects those of certain

of the Tubinares and Steganopodes. The anterior aspect is much
like that of the sternum of Diomedea (text-fig. 4), the form of the

spina externa especially being almost the same ; the disposition

of the intermuscular ridges on the carina is also very similar.

On the other hand, in Diomedea the coracoid grooves are more
oblique, and their anterior ends are separated by a shorter

interval ; moreover, there is no deep fossa on the dorsal sin'face,
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and, although the anterior angle of the keel widens out and was
in contact with the furcula, there was no definite articulation

between the two. In other members of the group, however,
some of these characters are present. Thus, in Procellaria the
dorsal fossa is present, and in the Diving Petrels (Pelecanoides)

the furcula has a definite articulation with the anterior end of

the sternum, and it seems possible that this articulation may in

some way be connected with the diving-habit, since it is well

developed in Sula and Phcdacrocorax, both notable divers ; on the
other hand, Fregata, in which the furcula is actually fused with
the sternum, seems never to dive. Comparison of the fossil with
the sterna of Sula and Phcdacrocorax in other respects, shows
thni. in the depth and shortness of the keel and in the form and
position of the coracoid grooves they are somewhat similar. On
the other hand, the keel projects much more forwards, the spina

externa is thin and compressed, there is no dorsal fossa, and the
position of the intermuscular ridges on the keel is different.

Comparison with the sterna of other groups of birds has led

to no satisfactory results. In the case of some of the Storks

(e. g. Argala) the furcula has an extensive union with the anterior

angle of the keel, but in other respects the form of the sternum
ditiers from the fossil. The sterna of the Penguins and Auks
also differ widely, the keel being very long and there being no
union with the furcula. On the whole, we may conclude that

Gigantornis was most nearly related to the Tubinares and
Steganopodes, perhaps approaching the former more nearly, and
it may, indeed, be the representative of an extinct group more or

less intermediate between these two.

Further collections from the same locality are greatly to be

desired, since nearly all the few specimens hitherto obtained

represent forms new to science and of the highest interest.

Some dimensions (in millimetres) of the fossil are :

—

Length of the portion of body preserved 136
Greatest depth from anterior upper border of

body to antero-inferior angle of keel 140
Distance from anterior angle of coracoid groove

to antero-inferior angle of keel 127
Length of coracoid groove (f'PP-) 77
Distance between anterior ends of coracoid

grooves 18
Depth of surface for furcula ('^PP-) 45
Greatest width of surface for furcula 26
Thickness of lower border of keel at level of

hinder end of coracoid grooves 12

Text-fig. 4 represents the sternum of a large Wandering
Albatross {Diomedea exulans), which in the flesh measured
10 ft. 8 in. from tip to tip of the wings; the fossil sternum, so

far as measurements are possible, seems to have been about twice

as large.
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22. On a Mammalian Mandible {Cimolestes cutleri) from an

Ujjper Cretaceous Formation in Alberta, Canada. By
Arthuk Sbiith Woodward, LL.D., F.R.S., V.P.Z.S.

[Received and Read May 23, 1916.]

(Text-figure 1.)
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Small mammals with a dentition closely similar to that of

the existing opossums have long been knowu by fragments from
the Upper Cretaceous freshwater deposits of North Amei'ica.
Complete jaws, iiowever, are still needed to correlate the isolated

teeth which form the majority of the fossils hitherto discovered.
An imperfect right mandibular ramus lately obtained for the
British Museum by Mr. William E. Cutler is thus of special

interest ; and its value is increased by the ' fact that it was
discovered in Alberta, Canada, in a somewhat older deposit than
the Laramie Formation of Wyoming, U.S.A., in which the
previous specimens were found.

The new mandibular ramus lacks most of the hinder ascending-

portion and the extremity of the mandibular symphysis, but is

otherwise well preserved, with two of the molars, one premolar,
the broken roots of the other molars and premolars, and the
socket for the large canine tooth. It is shown of twice the
natural size, from the outer, upper, and inner aspects in the
accompanying text-figure (p. 526). The mandibular symphysis is

much elongated, the facette (s.) extending as far backwards as
the anterior root of the fourth premolar. The large mental
foramen {m.) on the outer face of the ramus is also situated
beneath and just in front of the anterior root of the same
premolar.

The four molars and three pi-emolars behind the canine are
arranged in close series, and the teeth presei'ved are considerably
worn, showing that the jaw belongs to a fully adult individual.

The smooth enamelled crown of these teeth slightly overhangs
the root, but there is no cingulum on the outer or inner face. A
cingulum is only observable on the anterior and posteiior faces of
the two molars, where it slopes downwards and outwards. The
fourth molar {m. 4), which must have been at least as large as the

* [The complete account of the new species described in this communication
appears here, but since the name and a preliminary diagnosis were published in the
' Abstract,' No. 158, 1916, the species is distinguished by the name being under-
lined.

—

Editoe.]
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thii'il, is represented only by its double-rooted base. The third

and second molars closely resemble those of the opossums, each
consisting of a much-raised tricuspid anterior portion (trigonid)

Text-figure 1.

.rx

A.

m.4. 771.3. m.2. m.l. pm.4. pm3. pm. I.

c.

Cimolestes cutleri; imperfect right mandibular ramus, outer (A), upper (B), and

inner (C) aspects, twice nat. size.—Upper Cretaceous (Belly River Series)

:

Sand Creek, Red Deer River, Alberta, Canada.

m., mental foramen ; s., symphysial facette ; m. 1-4, molars ; pm. 1, 3, 4,

premolars ; c, socket for canine.

with a less i"aised but extended posterior heel (talonid). The
third molar (in. 3) is implanted by two very stout roots, of which

the posterior is the larger. The relatively large outer cusp
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(protoconid) of its trigonid is much more worn than the two
inner cusps, of which the anterior (paraconid) is the larger and
well separated from the posterior (metaconid) by a deep cleft.

Its posterior heel (talonid) is bordered by a much raised rim,
whicJi is sharply separated by a groove from the trigonid, and
bears one large outer cusp (hypoconid), a smaller inner cusp
(entoconid), and a still smaller posterior cusp (hypoconulid), all

considerably worn. In the second molar (ni. 2) the three cusps
of the trigonid are about equally worn, and the raised rim of the
talonid closely resembles that of the third molar already described,

but appears to be more worn. The first molar, represented only
by fragments of the roots, is comparatively small, ^'he fourth
premolar {pin. 4) is very large and inserted by two divei'gent

I'oots, of which the posterior is the stouter, and both are marked
by slight vertical flutings. Its crown consists of a tumid antero-
posteriorly elongated cone, with a small, well separated pillar-like

cusp behind. The apices of the cone and cusp are truncated by
wear, and the large worn surface of the crown is extended by a
second small surface of wear antero-internally. The enamel of

its outer face exhibits faint traces of vertical wrinkling. The
small third premolar is represented only by its two roots {pm. 3),

and the diminvitive foremost premolar, generally regarded in
opossums as the first of the normal series, is shown by its simple
root (^«i. 1) to have been displaced inwards. The socket for the
procumbent canine (c.) is relatively large ; and the shape of the
broken end of the symphysis suggests that the incisors were veiy
small.

The following are some of the principal measurements, in
millimetres :

—

Total length of dental series behind canine ... 30'

M. 4, maximum length (about) 6

M. 3, „ length 5-5

,, breadth 3"5

M. 2, „ length 4-5

,,
breadth 3*5

M. 1, „ length (about) 4
Pm. 4, „ length 5-5

,,
breadth 3'5

Pm. 3, „ length (about) 4*5

The dentition thus described is closely similar to that of the
existing Dldelphys, but differs in the shape of the large hinder
premolar, and doubtless represents a distinct genus. Molar teeth
of the same pattern from the Cretaceous Laramie Formation
of Wyoming, U.S.A., were named Cimolestes by Marsh*, who
assigned them to an imperfect jaw in which the sockets indicated

* O. C. Marsh, " Discovery of Cretaceous Mammalia," Amer. Journ. Sci [31
vol. xxxviii. (1889) p. 89. "
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a close series of seven teeth behind the canine without any
diastema *. Tlie new specimen may therefore be provisionally

referred to Cimolestes, and as it differs from the type-species

(0. incisus) by its larger size, and both from this and a second

Laramie fornm ((7. curtics) by the relatively less elevation of the

trigon in the molars, it doubtless represents a new species,

which may be appropriately named G. cutleri after its discoverer

[Abstract P. Z. S. 1916, p. 30 (May 30)J. The large fourth pre-

molar, if it had been found separately, would have been described

as Stagodon in the nomenclature of Marsh ; but it seems to have
characterised more than one genus of Cretaceous Marsupials t,

* 0. C. Marsh, "Discovery of Cretaceous Mammalia.—Part III.," loc. cit. vol. xliii.

(1892) p. 258, pi. ix. tigs. 5, 6.

t Compare Thlceodon padanicus, E. D. Cope, Amer. Naturalist, vol. xxvi. (1892)

pp. 758-762, pi. xxii.
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23. A List of the Carabidse (Coleoptera) collected in Cho-

persk District, Province of the Don Cossacks, South

Russia. By V. Lutshnik, Kiev, Russia*.

[Received April 25, 1916 : Read May 23, 1916.]

.The present paper contains a list of the Carabidse collected by
Mr. A. 1. Ilijinski and his brother, Mr. P. I. Ilijinski, who was
killed on the battlefield, in the Ohopersk district of the province

of the Don Cossacks. The species catalogued were collected in

the neighbourhood of the stations Filonovskajaand Urjupinskajaf.

1. CiciNDELA GERMANiCA L.— F. 7. viik 1911 ; 19. vi. 1912 ;

U. 20. vi. 1912.

Very common. Except f. typ., also ab. fusca D. -Torre, ab.

2'}rotos D.-Torre, ab. deuteros D.-Torre and ab, ohscu7^a F.

2. CiCINDELA MARITIMA SAHLBERGI Fisch.-W.—F. 17. vii. 1912.

Sandy places, not common.

3. Carabus (s. str.) granulatus L.—TJ. 14. vi, 1914.

One example.

4. Calosoma (s. str.) sycophanta L,—F. 28. v. 1909.

5. Calosoma (Charmosta) denticolle Gebl.—F. 4. vii. 1912.

6. Epacxius limbatus F.—F.

One specimen.

7. Clivina collaris Herbst.—F. 20-25. vii. 1913.

8. Bembidion (Notaphus) semipunctatum Donovan.— F. 12. vii.

1910.

9. Bembidion (Pbryphus) ANDREiE F.—F. 25. vii. 1911.

10. Bembidion (Peryphus) ustulatum L.—F. 28. v.-12. vii. 1913.

n. Bembidion (s. str.) illigeri Neto.—F. 23-26. vi. 1912.

12. Bembidion (Philochthus) biguttatum F.—F. 15. vii. 1910 +.

13. Chl^nius (Chl.^nites) spoliatus longipennis Motsch.

—

F. 12. vii. 1910.

14. Chl^nius (Chl^niellus) nitidulus Schr.—F. 24. v. 1910.

15. DoLicHUS halensis Schall.—28. vi.-12. vii. 1913.

* Communicated by the Seceetaet.
f Abbreviated as : F.= Filoiiovskiiia ; U.= Urjupinskaja.

X Mr. Pli. Zaitzev has recorded Bembidion argenteohim Ahr. v. chalyhaum Strm.
from Urjupiuskaja (Revue Russe d'Eutomo). ix. 1909, no. 4, p. 491).

Proc. Zool. Soc— 1916, ^o. XXXVII. 37
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16. Agonum (s. str.) imfressum Panz.—F. 12. vii. 1910.

,17, Agonum (s. str.) sexpunctatum L.—F. vii. 1911.

18. Agonum (s. str.) gracilipes Duft.—F. 15. vii. 1910 ; U.
20. vi. 1912.

19. Agonum (Idiochroma) dorsale Bruenn.—F. 23. vi.-5. vii.

1912.

Common.

20. Platysma (Sogines) punctulatum Schall.—F. 24. vii. 1911
;

U. 16. vi. 1914.

21. Platysma (MACROPOiiciLus) sericeum Fisch.-W.—F. 6. vii.

1912.

22. Platysma (s. str.) nigrum Schall.—F. 3. vii. 1911.

23. Platysma (Melanius) anthracinum 111.—F. 23-26. vi. 1912.

24. Amara (Tri^na) plebeja Gyll.—F. 2. vii. 1911.

25. Amara (s. str.) similata Gyll.—F. 2. vii. 1911; U. 12. vi.

1913.

26. Amara (s. str.) ^enea Deg.—F. 23-26. vi. 1912.

27. Amara (Celia) ingenua Duft.—F. 18, vii. 1910, 28.vi.-12.

vii. 1913.

28. Amara (Bradytus) apricaria Payk.—F. 12, vii. 1910, 30. vi.

1911, 23. vi.^4. vii. 1912, 28. vi.-12. vii. 1913 ; U. 16.vi.

1913.

Very common.

29. Amara (Bradytus) fulva Deg.— F. 3. vii, 1912,

30. Amara (Bradytus) consularis Duft.—F. 4. vii. 1912.

31. Harpalus (Ophonus) sabulicola Panz.—U. 20. vi. 1912.

32. Harpalus (Ophonus) azureus F.— F. vi. 1912.

33^ Harpalus (Pseudophonus) pubescens Muell.— F. 23-26. vi.

1912, 23. vi.-2. vii. 1913; U. 20. vi. 1912.

34. Harpalus (Pardileus) oalceatus Duft.—F. 12-15. vii. 1910,

30. vi.-22. vii. 1911, 2-6 vii. 1912, 20. vi.-12. vii. 1913.

Very common.

35. Harpalus (s. str.) .eneus F.—F. 30. vii. 1910, 5-26. vii. 1912,

20.vi.-12.vii. 1913; U. 20. vi. 1912, 17. v. 1913.

Common.

36. Harpalus (s. str.) psittaceus Geoff.—F. vi. 1912.

One example.
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37. Harpalus (s. str.) smaragdinus Duft.—F. 7-31. vii. 1910,

30. vi. 1911, 2-31. vii. 1912, 20. vi. 1913; U. 14-17. v. 1913.

38. Harpalus (Acardystus) rufus Bruegg.—F. 2. vii. 1912.

39. Harpalus (Amblystus) latus L.—F. 23-26. vi. 1912.

40. Harpalus (Harpalobius) froelichi Strm.—F. 12-18. vii.

1910.

Two specimens.

41. Harpalus (Harpalobius) hirtipes Fan/..—F. 30. vi. 1911,

4-8. vii. 1912, 28. vi.-12. vii. 1913 ; U. 17. v. 1913.

Common.

42. Harpalus (Pheuginus) servus Duft.— F. 4. vii. 1912,

43. Harpalus (Piieuginus) serripes Quens.—F. 27. vi. 1911.

44. Harpalus (Actephilus) picipennis Duft.—F. 20. vi. 1913.

45. Harpalus (Microderes) brachypus Stev,— F. 20-25. vi.

1913.

46. DiACHROMDS GERMANUS L.^—F. 15. vi. 1912.

One specimen.

47. Anisodactylus (Hexatrichus) pceciloides pseudoteneus Dej.

F. 27.vi. 1911. .

48. CoRSYRA FUSULA Fiscli.-W.—F. 20-25. vi. 1913. '

49. Oymindis picta Pall.—F. 10. vii. 1912.

50. BRACHiisrus incbrtus Brull.—F. 20. vi. 1913,

One specimen.

51. Brachinds psophia Dej.— F. vi.-vii. 1913,

37^
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24. A new Species of the Genus Platysma (Bon.) Tschit-

soherin, from China. By V. Lutshnik, Kievj Russia*.
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Platysma mandzhuricum, sp. n.

Black, shining ; legs and mouth-pai'ts pitch-black.

Head large, smooth ; fiont with a longitudinal imjiression on
each side ; eyes convex.

Prothorax snbqnadrate, nariowed behind, sides hardly rounded,

not sinuate before base ; the basal angles I'ounded oflt"; anterior

margin slightly emarginate ; base subtruncate ; the median line

impressed, ending behind in a punctiform impi'ession ; a single

deep and very wide, lightly piuictate, impression on each side

near the basal angles.

Elytra a little wider than prothorax, convex, slightly rounded
on sides, truncate at base with the shoulders rounded ; apical

curve subsinuate on each side ; sti-ise strongly impressed, finely

punctate ; interstices subconvex, third with three punctures.

Under surface impunctate ; apical segment ( c5' ) deeply foveo-

late towards middle and with one setigerous puncture on each

side of the anus.

Metasternal episterna slightly elongate.

Length 11 "5 mm.
Hab. China : Manchuria (Chandaochedzy, 5. vii. 1914, A.

Alexandrov).

One male specimen in my collection.

I regard this species as belonging to the subgenus Steropinus,

subgen. nov., which, from its position, seems to be between the

subgenera Steropus Steph. and Eosterojytts Tschitsch. The form
of the prothorax separates it from Eosierojnis Tschitsch. and
approximates to Steropus Steph. From the last subgenus,

/Steropinus Lutshn. differs by its eloiigate episterna and foveolate

anal segment of the abdomen.

* Communicated by tlie Skcketaet.
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25. Notes on Species of the GJ-enus Platysma (Coleoptera)

from Australia. By V. Lutshnik, Kiev, Russia *.
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In oiie of my papers I have had occasion to indicate that the

punctation of the mesosternal and metasternal episterna in

species of the subgenus Sarticus Motsch. (1864) is not important

for their definition f-

I have now a sufficiently large number of specimens of this

subgenus from Victoria to confirm the correctness of my remarks.

I have one example of Platysma [Sarticics) habitans Sloane

(1889), from the Ballarat District, which has fully impunctate

episterna, but in other features entirely conforms to the original

description of this species J.

I have also one specimen of Platysma (^Sartictis) ohesulum

Chaud. (1865) from the same locality, which has one punctate

and one impunctate metasternal episterna. As is known,
Platysma (Sarticus) rockhamjjtoniense Casteln. (1865) is distin-

guished from PI. (S.) ohesulum Chaud. only by its punctate

episterna §. This distinction is not constant, and for that reason

I consider PI. (S.) rockhamptoniense Casteln. to be a synonym of

the last species jj.

II.

In his " Review of the genus Sarticus^' Mr. Th. G. Sloane 51

erroneously writes regarding the subgenus /S'ariic?(s Motsch., "the
basal segment of the abdomen is always punctate." This is not

quite correct, because one of the species of this group, namely,

Platysma (Sarticus) sa2:>Jiyreomarginatu'm Casteln. (1865), has

the abdomen completely impunctate. In the original descrip-

tion of Feronia cyaneocincta Chaud. (1865) S^-=^Pl. saphyreo-

marginatuni], Chau.doir writes of this species " corpus totum
la^ve " **.

My examples of PI. saphyreomarginatum Casteln., from Victoria

and Queensland, have the abdomen completely impunctate.

* Communicated by the Seceetaet.
f Lutshnik, v., "Sur quelques Platysmatini de la faune Australienne," Revue

Eusse d'Eutomol. xiv. 1914, no. 4, p. 421.

I Sloane, Th., "Studies in Australian Entomology, no. I.," Proc. Linn. Soc.New
South Wales, 1889, p. 508.

§ Sloane, Th., op. cit. p. 508.

II
Chaudoii', " Suppl(5ment a I'essai sur les Feronies de I'Australie," Ann. Mus.

Civ. Stor. Natur. di Genova, vi. 1874, p. 595.

^ Sloane, Th., op. cit. p. 502.
** Chaudoir, " Essai sur les Feronies de I'Australie et de la Nouvellc-Zelaude,"

Bull. Soc. Imper. Natur. de Moscou, 1865, no. 3, p. 98.



536 ON AUSTRALIAN SPKCIES OF PLATYSMA.

III.

The subgenus CoronocaniJms Macl. (1877) is perfectly valid,

but very near to Sarticus Motsch., as I have^ already indicated .*.

For Platysma {Coronocanthus) sulcatum Macl, (1877)= P/. quad-

risulcatum Chaud. (1878), it is necesaaiy to conserve Cliaudoir's

name, because the name " sulcatum " has been already occupied

in the genus Platysma (Bon.) Tschitsch f.

I have two examples ( cT and § ) of this remarkable species

from the Northern Territory.

* Lutshiiik, v., op. cit.

t Gay, Hist. Chil. (Spanisli edition), iv. 1849, p. 223 {FeronomorpJia sulcata).
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PHRYNOSOMA BREVICORNIS.
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26. On a new Lizard of the Genus Plirynosoma, recently

living in the Society's Gardens. By E. G. Boulenger,

F.Z.S., Curator of Reptiles.

[Received May 12, 1916 : Read May 23, 1916.]

(Plate I.)

Among a small collection of reptiles from Texas given to

Dr. H, G. F. Spurrell by Prof. J. S. Huxley for presentation to

the Society, I found a lizard of the genus P?t,rynosoma, which is

evidently new, and for which I propose the name of Plirynosoma

hrevicornis. Superficially the lizard resembles F. douglassii, the

head-spines being extremely shoft, but it differs in the nostrils

being pierced within the canthi i-ostralis and in the pectoral and
ventral scales being strongly keeled. From P. ianrus, to which
it is in some respects closely related, it differs in the much
shorter head-spines, in the gular scales being smooth, and in the

longer tail.

Phrynosoma brevigornis, sp. n. (PI. I.)

Head broader than long, with the spines very small. Posterior

outline of the head foi'ming a slight concave curve. Nostril

pierced within the canthus rostralis. Tympanum naked. Head-
spines obliquely turned upwards : they number three temporai,

two very small occipital, and a minute postorbital. The temporal

head-spines largest, slightly larger than the largest spinose scales

on the body. Lower labials terminating in a sei'ies of pointed

scales. Gular scales equal, smooth. Gular fold strong. A dermal
thickening bearing a few erect spines on each side between the

gular fold and the tympanum. Back and limbs with scattei'ed,

erect, large, keeled, spinose scales. A regular lateral series of

spines. Pectoral and ventral scales strongly keeled. Eleven
femoral pores on each side, the series not joining medially. Tail

about two and a quarter times as long as head. Yellowish brown
above, pale yellow on the sides ; lower suifaces yellowish white,

uniform.

Total length 107 mm.

EXPLANATION OF THE PLATE.

Fhrynosoma hrevicornis.

Fig. 1. Front view.

2. Side view.

3. Upper view.
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EXHIBITIONS AND NOTICES.

May 23rd, 1916.

Dr. Henry Woodward, F.E,.S., Vice-Pi-esident,

in the Cliair.

Mr. E. G. BouLENGER, F.Z.S., Curator of Reptile.s, exhibited

living sjjecimens of the African Lungtish (Protojyierus aimectens),

pi-esented to the Society by Capt. C. W. Woodward.

The Rev. H. N. Hutchinson, M.A., F.Z.S., exhibited the

plaster cast of a model, four feet long, which he had constructed,

of the Dinosaur, Diplodocus carnegiei.

Tlie object in making the model was to express in a solid form
his views on the reconstruction and articulation of the skeleton of

Dijjlodocus, with special reference to the plaster-cast of a recon-

structed skeleton now in the British Museum (Nat. Hist.), and
presented by Mr. Andrew Cai-negie in 1905.

The late Dr. J. B. Hatcher, Dr. W. J. Holland, and others who
have published papers on Diqylodocus appear to be so anxious to

make this extinct reptile appear very tall and impressive, that

they have been so bold as to place the limbs in an upiight

position, as if the creature were an elephant. On the other hand,

many naturalists, recognising the Sauropoda to be related to the

Crocodilia, are persuaded that the limbs should be placed at an
angle to the body somewhat as in the Lacertilia, a view which
the speaker has expressed on the above model. He has tried to

show that the articulations of the femur and the humerus are

mechanically impossible. The broad spatulate end of the latter

he thinks should not be put at right angles to the plane of the

scapula and glenoid cavity, but must be turned round 90 degrees

so as to come properly into line with the large surfaces of the

scapula and coracoid.

A rare Fish.

Mr. 0. Tate Regan, M.A., F.Z.S., exhibited a specimen of a

rare fish, Centrolophus hritannicus Giinth. This species was
described from a fish about 500 mm. long, which was washed
ashore near Folperro in February 1859 (Giinth. Oat. Fish. ii.

p. 402, 1860). No other specimen was recorded until one of

nearly the same size as the type was taken near Ooruiia in

December 1904 (Oligny, Ann. Sfcit. Aquic. Boulogne, n.s, i. 1905,

p. 75). A third example, of the same size as the others, was
taken from the water in a dying condition, after a storm, at

Oapbreton, in March 1908 (Pellegrin, Bull. Soc. Zool. xxxvii.

1912, p. 20). The fish exhibited was the fourth known example
of this species. It was landed in South Wales from the trawler
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'Caswell,' and was sent by Mr. H. E. Rees to Mr. James V.
Pryor at Cambridge ; not recognizing the species, Mr. Pryor
showed it to Professor Stanley Gardiner, and on his advice sent

it to Mr. Regan.
Mr. Rees had kindl}^ given the following information :

—" The
fish was caught by the steam trawler ' Caswell ' on Sunday,
May 7th, at 3 p.m. The vessel was fishing 95 miles S.S.E. of

the Bull Rock, Ireland, in 300 fatlioms of water. The fish was
caught in the trawl on the sea-bottom and was alive when it

was brought in on deck."

The fish is nearly 400 mm. long; it has 53 dorsal and 31 anal

rays. The principal differences between C hritannicus and the
more abundant C pompilus appear to be as follows :

—

C. hritannicus.—D. 46-53. A. 28-33. About 240 scales in a
longitudinal sei'ies above lateral line, which has a curve in the
anterior i of its length. Length of head 5| to 6 in length
of fish.

C.pom;ji^«6-.—D. 37-41. A. 23-25. 185 to 205 scales in a
longitudinal series above lateral line, which has a long curve,

becoming straiglit above origin of anal fin. Length of head 4
to 5 in length of fish.

Mr. Regan also exhibited a Silver Ling [Molva elongata), nearly

600 mm. long, taken from the stomach-pf a very large Sun-fish

[Mola viola) that had been caught in a trawl, landed at Milford,

and sent to Mr. W. Howlett of Billingsgate Market, who pre-
sented it to the Natural History Museum. The Sun-fish appears
generally to swim near the surface and to eat small invertebrates,

larval fishes, etc. It is interesting to note that it may descend
to considerable depths {M. elongata is usually found at 100 to

300 fathoms) and that it may capture fairly large and active fish.

Albinism in American Animals.

Dr. R. W. Shufelbt, C.M.Z.S., communicated the following
notes on cases of albinism seen in American animals :

—

" During the past half century I have noted and examined a
great many instances of albinism in various parts of the United
States, and as this condition is of interest from several points
of view, I am presenting here a few notes I have made upon the
subject. It is generally supposed that we may meet with albinos

in any type of animal now to be found in existing faunae in
any part of the world ; but, strange to relate, there are certain

groups of animals, representatives of which seem to be exempt
from it. Moreover, while we know very accurately what con-
stitutes albinism, whether partial or complete, we do not know,
in so far as I am aw^are, the precise cause of it, when manifested
in any particular individual. There are those who are disposed
to consider it simply as a ' freak of nature,' an opinion that I
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cannot see my wa}^ to accept ; for such an explanation stands for

nothing more than a cloak to our ignorance of the basic cause of

the condition. Why we should find, for example, in a brood of

crows, three normally plumaged and the remaining one an albino,

has not, in my opinion, ever been satisfactoinlj"^ explained.

"Among American fishes I have seen living examples of albino

brook trout, flounders, eels, and others ; while in the case of the

common or golden carp albinos are not infrequently met with in

nature. Salamanders and frogs occasionally exhibit it among the

Batrachians, while examples of it have been observed in the case

of certain snakes, ' horned toads,' and lizards. But in so far as

my personal experience goes, I have never met with an albino

turtle or a tortoise, although I have seen very pallid examples of

our common box-tortoise (Terepene Carolina).
" Of all the Vertebi'ata birds seem to constitute the group most

frequently exemplifying this condition, and I have personally

examined or collected cases of complete or partial albinism, repie-

senting nearly every family of them. For the most pai't, this

has been seen in the case of loons, gulls, ducks (teal and mallard),

certain waders, sora^ rail, snipe, woodcock, quail, grouse, turkey,

vaiioiis owls and diurnal raptores, whippoorwill, and in not a few
passerine birds as crows, ravens, robins, bluebirds, finches, and
others.

"•Whilst writing this I have a fine specimen of a ' piebald' robin

in my collection, which I collected in Connecticut in 1868.

'•American mammals frequently afford examples of either

partial or complete albinism, and a few years ago, I had, for a

short time, in my possession an unusually fine living example of

our common woodchuck {^xirctomys nionax). On the daj'^ follow-

ing its arrival I succeeded in obtaining some fine photographic

negatives of the animal, and a photograph from the best one of

these is exhibited.
" Other United States mammalian albinos collected or seen l)y

me have been examples of prairie marmots (Ci/nomis), Virginia

deer, muskrat, beaver, bats, porcupine, rabbits and hares, squirrels,

and some few other forms."

June 6th, 1916.

Prof. E. W. MacBride, D.Sc. F.R.S., Vice-President,

in the Chair.

At this meeting an informal discussion took place on the

results published in the ' Biologia-Centrali-Americana,' with
special reference to the zoo-geographical relations between
America and Africa, of which the following is a brief resume :

—

Dr. F. DuCane Godman, F.R.S., F.Z.S.—In compliance with

a request from the Publication Committee of this Society, I have
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made a few notes which may serve as a prelude to the discussion
on the I'e.sults recorded in the work published by Osbert Salvin
and myself—the Biologia Oentrali-Americana,

Salvin and I were at Canibiidge together, and after leaving
the University in 1857 Salvin visited Guatemala to report upon
the nuts of a Palm which it was thought might be used in the
manufacture of candles. The nuts, however, proved useless for

practical purposes, so he devoted some months travelling about
the country collecting Birds, Insects, and Plants. Salvin sub-
sequently made three further expeditions to Guatemala with the
sole object of continuing his Natural History pursuits—in 1859,
and in 1861, on which occasion I accompanied him, returning
after about a year's absence, and again in 1865, when he also

visited Panama. We trained and employed many of the natives
to assist us, and some of them continued to send us specimens
for over 30 years.

Salvin and I were immensely struck and delighted with the
richness and variety of the fauna and flora found in a ti'opical

country, but it was the revolution in thought produced by the
publication of the ''Origin of Species' by C. Darwin, and the
promulgation of the theory of evolution, which gave such an
intense interest to the subject. I well remember the violent

opposition with which this new doctrine was received, and it is

difiicult for those of the present generation to realize the bitter-

ness with which this new idea was received by all classes.

Salvin and I had both read the ' Origin ' before our visit to

Guatemala, but it was not till after our return that in working
out our collections the truth of the new doctrine was fully

realized. From that time we took a deeper interest in all our
work, and now many problems that had puzzled us were solved.

Although we had written several papers in the P. Z. S. and Ent.

Soc. Trans., we were still without any idea of publishing the result

of our travels in a more collected foi'm.

In 1876 it was suggested that the ' Biologia' should be under-

taken, and three years after the first part appeared. It was then
estimated that the whole of the Zoology might be completed in

60 parts, but owing to the ever-increasing material this subject

alone occupied 215 parts.

After we had been at work for some time we found ourselves

very short of Mexican and North-American material wherewith

to compare our Central American specimens, and to remedy this,

in 1888 I made an expedition to Mexico and spent some months
collecting in various parts of the country. For the Birds of

North America I was fortunate enough to be able to purchase the

Henshaw collection, which was very rich in species from the

United States, and which Mr. Ridgway kindly examined for me,

critically revising the names and localities. Up to this time

collections of North- American birds in this country vfere very

meagi'e.

A few words on the physical aspect of the country are perhaps
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necessary here, but as this subject has been dealt with at length in

the Introduction, I will only refer to its general characteristics.

Northern Mexico consists of a high tableland, the extension of

the Arizona plateau ; it is very arid and consequently barren,

growing cacti and other such plants. At the spot where the
I'ailway crosses the Rio Grande at El Paso, on the borders of

Mexico, the plateau descends to only 3700 feet, but soon rises

again and has an average altitude of about 8000 feet, till at the
end of some 900 miles the City of Mexico is reached. This
plateau is bounded on each side by ranges of mountains descend-

ing abruptly towards either coast and clothed with forest, which
at its summit consists largely of pines and ilex. Both on the
Atlantic and Pacific coasts there is a narrow belt of tropical

country. About the City of Mexico the plateau is broken by
a sei'ies of volcanoes, the highest of which i-eaches 18,000 feet.

Southward to Panama the land gradually descends in altitude
;

it is, however, very much varied and frequently covered with
•forest, alternating with savannas and interspersed with many
volcanoes, one of which in Costa Rica attains a height of

11,000 feet. At the Isthmus of Panama the land subsides to

300 feet.

The country is divided by the natives, according to altitude,

into zones under the names of Tierra caliente, Tierra templada,

and Tierra fria, and these zones have an immense influence on
the fauna and flora, and are a largely determining factor in the
number and diversity of species. The climatic conditions must
also be taken into consideration, the rainfall on the Atlantic

being far in excess of that on the Pacific, and the vegetation
far more luxuriant.

In Eocene or early Miocene times there was a broad channel
separating North and South America, where the Isthmus of

Panama now exists, and it seems probable that a series of

elevations and subsidences took place, temporarily forming islands

before the land became permanently continuous as it now is, thus
accounting for the many allied and repi'esentative species found
in Chiriqui and Costa Rica.

When the channel was in existence it must have proved an
insuperable baiTier to the migration of land-animals, but when
the two continents became united undoubtedly a considerable

interchange of animal- and plant-life took place, and there Avas

a mingling of northern and southern forms. This, no doubt,
accounts for the extraordinary richness iir species of Central
America.

Mr. Pocock, in his remarks on the origin of the Mammalia,
says that during Miocene times, when the Panama land-bridge

was upheaved, the migration was divided into two categories, one
containing the Insectivora, Carnivora, Artiodactyla, Periisodac-

tyla, etc., which had been evolved in the northern hemisj^here and
inferentially passed from North into South America, while the
other comprised the Primates, the Edentates, the Marsupials,
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and part of the Rorlents, which migrated from South into Central
or North America. Birds, which, from their power of flight and
habit of migration common to a large number of them, are much
more easily distributed than most vertebrates, do not throw
the same light on geographical distribution as is the case with
more sedentaxy animals. This must, however, be applied in a
general sense, as many of the species are extremely local. Nearly
half the 1413 species are endemic; but a very large number are
migrants from the United States, spending the winter in Central
America and returning again in spring. There are, however, two
remarkable instances which I may mention. The family of the
Tinamidfe, which are essentially ground-birds, i-arely fly, and are

frequenters of the forest. Members of this family range from
Chili to Mexico. They are of a very ancient type, probably allied

to the Ratitse, and must have passed by land to Central America.
The Trogons, on the contrary, have a very wide distribution

;

they are strictly tropical, and are also frequentei"s of the forest,

but, unlike the Tinamidfe, have a very extended range, being also

found in Oriental regions, and a single species of a peculiar genus
occurs in Africa. Remains of a fossil Ti'ogon have been found in

the Miocene of France.

It seems probable that South America may have had a land
communication with Africa at some remote period, and America
may have received some of its characteristic forms from that
continent. There is also some reason to suppose that there may
have been a land communication with Australia, though this

seems more remote. But this is a subject which 1 hope may be
discussed later.

As regards the Insects, which form so large a portion of

the work, little can be said as to their distribution at present,

and it will be well to wait till more is known of those of other

countries ; at present the geological evidence is but scanty.

Salvin and I had intended, on the conclusion of the ' Biologia.,'

to have discussed the geographical distribution of species, but in

consequence of his death and my own ill-health this project was
abandoned, and Mr. R. I. Pocock and Mr. Regan kindly came to

the rescue and I hope will be present here to-night.

The total number of species recorded in the ' Biologia ' is

38,637 ; of these 19,067, or very nearly half, were previously

unknown. They belong to 1373 genera, and are illustrated by
1173 plates containing 18,051 species, mostly coloured.

Although the ' Biologia ' contains the record of such a large

number of species, it is but a fragment of what may yet be

obtained. The whole work must be looked upon as only a con-

tribution to our knowledge of the subject, and I hope it may be

an incentive to others to carry it further.

Dr. H. Gadow, F.R.S., F.Z.S., illustrated his necessarily very

condensed remarks by slides of maps showing the present physical

features of Mexico and Central America, and of hypothetical
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restorations of the distribution of land and water during previous

geological epochs. Also a faunistic table.

The Neotropical and ISTearctic faunas and floras do not meet
at the Isthmus of Panama, but in Mexico. The isthmus was
originally very much broader.

The various groups of the fauna seem to fall into three

categories :

—

1. Those which are of undoubted northern provenance. Some of

these stop with the plateau ; others descend thence into the

hot lands, and most of these continue into Central—even
far into South America.

2. Those which are of Southern, Neotropical provenance. Many
of them have overrun Central America and extended into

Mexico, where their current has, so to speak, been divided

to east and west by the wedge-like plateau.

These two main categories interdigitate, with many com-
plications. Some have become derelicts in their new home,
whilst they have died out in their older home, e, g., Tapirs.

Others have hooked back, not the families, but genera
and species rathei-, e. g. Opossums and the Tree-Porcupine
Erethizon,

3. There is a considerable number of forms, drawn from all

classes, which seem to be endemic, rather archaic, developed
into what they are on the spot. They are the most inter-

esting and most difficult to interpret.

3 A. Some seem to be real aborigines. 3 b. Others are neither

from North America proper nor fi-om South America.
They must have come from elsewhere. Some of these
puzzling groups seem to be a legacy from a more western
extension of land, say from Lower California to the
Galapagos and South America, analogous to the "Andines"
of botanists, which date back far into the Cretaceous
period.

Others point unmistakably to Mediterranean lands and to

Africa. A " land-bridge " implies also coasts with all their

concomitant ph^'sical features, suitable land-conditions for ter-

restrials and freshwater-fish, shallow seas for corals and shells, etc.

Such " bridges" need not have ever existed in their entirety, being
rather like changing pontoon-bridges. Such restorations rest

upon circumstantial evidence ; much of it will, no doubt, be ruled

out of court, but there is a great deal of cumulative evidence

and much that is mutually supporting (both negative and direct)

presented by plants, Vertebiutes, and Invertebrates, terrestrial

and marine, so that the Afro-American connections are becoming
more than a good workable hypothesis. The chief question is now,
how long and into what geological groove did they last ? Did
they last long enough, say into the Oligocene, to be available for

comparatively recent groups ?

Proc. Zool. Soc— 1916, No. XXXVIII. 38
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Dr. A. Smith Woodward, F.R.S., Y.P.Z.S., remarked that
nearly all the vertebrates in South America which seemed to

suggest a direct land-connection with the Old World through
Africa, were either late-Tertiaiy immigrants from North America
or senile members of pre-Tertiary cosmopolitan groups. Most of

the resemblances in the faunas of the two countries usually noted
Avere in animals of which the ancestry was entirely unknown.
The only resemblances already explained by palaeontology were
due to the survival in the two southern continents of remnants
or refugees of formerly widely-spread faunas, which had become
extinct in the more progressiv^e northern hemisphere. Pakeon-
tologists began to distinguish between the characters of animals
Avhich were real marks of affinity and others which were the
inevitable and oft-repeated concomitants of maturity and senility

in a race. It must be possible to distinguish these characters in

a group of animals before the latter can be used in discussing

questions of geographical distribution.

Mr. 0. Tate Regan, M.A., F.Z.S., said :—South America has

a very rich and vai^ied freshwater fish-fauna ; with the excep-

tion of the Osteoglossidse, a generalized and ancient group
represented at the present day by a few remnants, it has not

a single family in common with either North AmeHca or with

Australia. On the othei" hand, three South-American families,

Lepidosirenidfe, Characidse, and Cichlidge occur also in Africa,

and the South-American Catfishes of the family Pimelodidas ai-e

closely Isolated to the Ba^Tid£e of Africa and India.

If South America and Africa were one continent in Cretaceous

times, and the connection between them persisted until the

beginning of the Eocene, these facts would be satisfactorily

explained. Alternative hypotheses are that the fa.milies common
to South America and Africa were formerly marine and entered

their rivers from the sea, or that they were formerly northei'ii

and migrated southwards, becoming extinct in the north. Against

the former it may be urged that the Lepidosirenidfe are obviously

adapted for life in fresh water and unfitted for life in the sea,

that the Characidfe are Cyprinoids, a strictly freshwater group,

and that if the Cichlida? were formerly tropical shore-fishes,

entering rivers, it is curious that they did not establish them-

selves in the southern rivers of North Ainerica. The second

hypothesis is nnsa,tisfactory, for when the slownaess of dispersal of

freshwater fishes is taken into account the improbability is great

that several groups should have made these extended journeys,

with the final result that closely related genera arrived in Africa

and South America. Hydrographical changes, such as the union

of rivers formerly distinct or the capture by one river of the

tributaries of another, are the means by' which the dispersal

of freshwater fishes is accomplished ; for such fishes migration

appears to be difficult, survival relatively easy. No known
northern fossils can be referred to these African and South
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American families, and there is good evidence that the main
. distribution of freshwater fishes changed but httle during the

Tertiary. The Eocene Friscacara, from the Green River Shales

of Wyoming, is, in my opinion, not one of the Oichlidse
;

it belongs to the North-American family Centrarchidse, and is

closely related to the modern Eupomotis.

When we get to know something about Cretaceous freshwater

fishes new light may be thrown on the problem. But for the

present the hypothesis that South America and Africa were
formerly one continent is the one that offers the most reason-

able explanation of the relationship between their freshwater

fishes.

Mr. R. I. PooocK, F.R.S., F.L.S., F.Z.S., remarked that

evidence for the former existence of a ti-opical or southern
Atlantic connection between South America and Africa was
supplied by the following, amongst other, genera of Arthro-
poda :

—

Pjhoxotracheata.— Peripatus is confined to tropical West
Africa and tropical Central and South America and tlie Antilles.

Opisthopatus is found only in Chili and Cape Colony.

Diplopoda.—The Spirostreptid genus Orihoporus, which is of

wide distribution in tropical America, is very closely related to

tropical African, but not to tropical Asiatic, millipedes.

Chilopoda.—Parotostigmus occurs in tropical America and
Africa, but not in tropical Asia. Scolopendra (s.s.) is mainly
tropical and Central American, but in the Old World it has been
recorded from the Cameroons, the Canary Islands, Arabia, and
Sokotra.

ScoRPiONES.—Of the three tropical American genera of the
Scoi'pionidae Ojyisthacanthus has its nearest ally m the tropical

and South-African Ofisihocenirus ; and Diplocentrus and Oiclios

are closely related to the Arabian and Syrian JS'ebo, the three
together constituting the well-marked subfamily Diplocentrinse.

Arane^.—The Sicariidte (s.s.) range in America from Chili to

Costa Rica, and are only found elsewhere in the world in South
Africa. Of the three genera of Caponiidaj JVops and Caponina
are tropical American, Caponia South Afiican.

In the case of the above-mentioned Arthropods no reason can
be assigned for their extermination elsewhere in the tropics, if

they are the only extant representatives of genera formerly
widely distributed in the Northern Hemisphere.

In the case of the Mammalia the evidence rests mainly upon
the present distribution of the three following orders :—

-

SiRENiA.—The Manatees {Trichechus) are restricted to the
rivers and estuaries debouching into the Atlantic on the African
or eastern side and on the American or western side. These
animals do not venture out to sea, and no extinct representatives

of the genus appear to be known from European or North-
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American deposits to support the tlieory of its former extension
into northern latitudes.

RoDENTiA.—The headquarters of the Hystricomorpha at the
present time are South America, where they date back to the
Upper Miocene. The only North-American representative of

the gi'oup is the tree-porcupine {Erethizon), a late immigrant
fi-om South America. No extinct representatives of the group
have been found in early or mid-Tertiaiy strata in North
America. But in the Old World alleged representatives of

the suborder, referred to the family Theridomyidse, occur in

Eocene and Oligocene deposits in Europe, and at the present
time several genera of Octodontidse occur in Africa, and the
Hystricidse range from Africa through Southei^n Asia to Boi'neo.

Until evidence for the existence of this group in early and
mid-Tertiary or Cretaceous times in North America is forth-

coming, it cannot reasonably be claimed that the South-American
forms are descendants from ancestors from the Noi'th ; and if the
theory of raft-transportation from Africa be rejected, it must be
conceded that the faunistic similarit}^ between troj^ical America
and Africa in this respect supports the idea of a transatlantic

land-connection between those countries.

Primates.—The past and present distribution of Monkeys
is tolerably similar to that of the Hystricomorph Rodents. The
Platyrhini are restricted to South and Central America, Avhere

they date back to the Upper Miocene. No fossil monkeys
have hitherto been discovered in North America. Similarly, the
Catarhini are confined to ti'opical and temperate countiies of

the Old World, and have been recorded from middle and later

Tertiary deposits in Europe and Asia. The available data, there-

fore, point to the entiy of monkeys into South America from the
Old World by means of a southern transatlantic land-bridge,

unless it be claimed, as it has been claimed, that the resemblances
between the Platyrhini and Catai-hini ai-e due to couA^ergent

descent from Lemuroids of the New and Old Worlds respectively,

a vieAv from which Mr. Pocock expressed dissent.

Dr. C. W. Andrews, F.E.S., F.Z.S., remarked that if a land-

bridge had existed between Africa and South America in Tertiary

times one would expect a more extensive mingling of faunas than
had actually taken place. Even in the Eocene both continents

must have had a varied mammalian fauna, yet it is only claimed

that the Primates, the Hystricomorph Rodents, and perhaps
some Insectivora crossed from Africa to South America, no inter-

change in the opposite direction being known. Of these groups
the Primates are represented by numerous small lemur-like

animals in the Eocene of North America, and it is thence that

the colonization of South America probably took place, although
at present the gi-oup may be unknown from the older tertiaries

of that continent. The Hystricomoiph Rodents are represented

\n the Eocene and Oligpcpne of the Old Wo^kl by nmnerous.
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species referable to the Theromyiclag ; these are all small animals

and seem to have been A'^ery abundant, so that, like the rats and
mice of to-day, they would be especially liable to accidental trans-

port. The same may have been the case with the Insectivora.

What really happens when a land-bridge is established is well

shown in the intermingling of the faunas of Noi-th and South
America after the establishment of the Isthmus of Panama at the

end of the Miocene or beginning of the Pliocene period.

Loi-d Rothschild, D.Sc, F.R.S., F.Z.S,, said that while in no
wsiy wishing to oppose the views of the speakers who preceded him,

he thought, and had always thought, that in many cases the sup-

posed relationship of the faunas of widely separated areas was more
apparent than real, and that many of the instances usually quoted

were cases of convergence or parallel development. This could be

easily explained if we considered that the chain of evolution of

all species owed its commencement to a stimulus dvie to the ex-

ternal environment the species found itself in, causing variation

to proceed in a cei-tain direction. It is also as easily conceivable

that a similar or even identical stimulus might start a chain

of variation along similar or even identical lines in two totally

different areas. He instanced among birds the two snipe, Galli-

oiago nohilis and macrodactyla, the former from South America,

while the latter inhabited Madagascar. These two birds are

practically identical, but had evidently had sepai-ate origins. He
also instanced the genus Mcenas among the Arctiid moths,

species being found in Africa, Indo-Malayana, and South Amei'ica.

While in the imago the structure was identical, in the larva the

difference in habits pointed clearly to a separate origin, for while

the larvee of the species inhabiting the Old World were terres-

trial the larvse of the South-American species were entirely

aquatic. On the contrary, he pointed out that the case of the

gigantic land-tortoises favoured the views of the previous speakers,

for while at present they were confined to two small groups of

islands, the Aldabra and Mascarene group in the Indian Ocean and
the Galapagos Islands off the South-American coast, in Miocene
times they were found in many parts of the world and the

present-day forms were merely survivals.

Dr. R. Broom, D.Sc, C.M.Z.S.—When I was a student 30 years

ago the scientific world was so much under the spell of Russel

Wallace that any one who ventured to suggest the possibility of a
land-connection across what was regarded as a permanent ocean

was looked upon as a dangerous heretic, and even now there are

many who are apparently afraid to admit the possibility
;
yet, if

there is one point on which we can be pei'fectly certain, it is

that South Africa was connected by land with South America in

Lower Permian times. Identical species of plants lived in the

two continents, and we know enough of the floras of North
Ameiica^ and Europe to feel sure that the species did not pass
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from the one continent to the other by the north. We know only

a very few tetrapod vertebrates, but those known from Brazil are

strikingly similar to those that occur in South Africa. A few
5'ears ago I described a new specialised Mesosauiian, JVoieosaurus,

which differed from Mesoscatrus in having the 5th digit of the

hind foot very slender and provided with six phalanges. Shortly

afterwards the same peculiar type turned up in Brazil. Meso-
saarus and Noteosaurus were small freshwater- inhabiting reptiles

which might at suitable times have passed from one river-basin

to another like newts or frogs, but which could never have lived

at sea. It is difficult to believe that they could have jDassed

round either the Atlantic or Pacific by the north sufficiently

cjuickly, even if there were no other apparently insuperable

difficulties, to have appeared practically contemporaneously in

South Africa and South America.
We know that in Lower Devonian times the littoral fauna of

South Africa was practically the same as in the Falkland Islands.
,

We can therefore be quite certain that the oceans are not per-

manent, and that what is now the South Atlantic had land
stretching aci'oss it in Devonian times. We may be equally sure

that much of the South Atlantic was land in Permian times.

There is also good reason to believe that the land-conditions con-

tinued into the Triassic and Jurassic. If the elevated conditions

continued into the Cretaceous, of which there is some direct

evidence, we could have a sufficient mingling of piimitive forms
of life to probably account for all the known peculiarities of

distribution.

When in New York recently I had numerous discussions on
the subject with Dr. Matthew, but while I am willing to admit
that the evidence is rather against any Tertiary land-connection
uidess it be a Lower Eocene one, I have always felt strongly that

there must have been a Cretaceous connection. The facts which
Mr. Tate Regan has laid before us are, I think, quite inexplicable

on any other hypothesis.

Mr. W. L. ScLATER, M.A., F.Z.S., said that he agreed with the
last speaker. Dr. Broom, that it was quite possible to postulate

the existence of a land-bridge between South America and South
Africa in Secondary times, but that he believed that the present
distribution of the ocean-beds and great land-masses had been
continuous since the commencement of the Tertiary epoch, and
that, so far as he could see, njre of the difficult problems of the
distribution of the higher groups, i. e. Mammals and

_
Birds,

required for their solution the hypothetical existence of land-
bridges across the present deeper ocean-beds. He reminded his

hearers that the comparatively short duration in time of the
Tertiary epoch as compared with the Secondary and the Secondary
as compared with the Primary, was not always taken into con-
sideration in the discussion of these problems from a zoological

standpoint.
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Professor E. W. MacBride, D.Sc, F.R.S., V.P.Z.S., in winding
up the discussion, pointed out that there could be no inherent

improbability in the existence in Secondaiy times of a land-bridge

connecting Soutli Africa and South America, for there was strong

stratigraphical evidence for the existence of such a bridge across

the North Atlantic. On both eastern and western shores of this

ocean two sets of red sandstones with intervening coal-measures,

both sets being of extraordinarily similar lithological character,

represented the Devonian, Carboniferous, and Permian periods.

As we receded from the coast in both directions, westward in

America and eastward in Europe, we found that these periods

were represented by rocks of quite different lithological characters.

Geologists believed that the coastal rocks were produced by the
washings from a, North Atlantic continent consisting of granitic

I'ock and that this continent lasted till the close of Eocene
times.
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I. Asterias glacialis. (PI. I.)

In the course of attempts to rear Asterias glacialis I have
constantly noticed that in the early larvaB (6-8 daj'-s) a small mass
of cells takes origin from the wall of the stomach dorsally on the
left side. Although this mass usually disajopears by breaking np
into mesenchyme before the main coelomic cavity has extended
back into its neighbourhood, still not infreqnently some of its
cells can be seen to join the wall of the ccelom. It is very
cornmon for the mass in question to show traces of a central
cavity after its separation from the stomach and before its
disruption into mesenchyme.
A similar mass, but rather smaller and less constant, occurs in

the case of Asterias ruhens (2, p. 233), and two such masses, right
and left, are frequent in the larva3 of Pomnia (3, p. 32), In'all
three species considerable variation in the constancy and size of
the masses is exhibited by difierent broods of larva? as well as by
diiferent larva? in the same broods.
The object of the present note is to call attention to an

instance in which the mass was unusually well-marked in prac-
tically all the early larvje belonging to a particular culture of
Asterias glacialis. Later, in a large proportion of the larva?, the
mass as it separated off from the st-omach acquired a distinct
lumen, and, subsequently increasing in size, fused with the
coelomic cavity of the left side, thus taking a share in the actual
formation of the posterior portion of the cavity in question.
Stages in the process are illustrated in PI. I. figs. 1-5, and
explained in the description attached.

* I have to express indebtedness to the Trustees of the Carnegie Trust for "rants
towards the expen.ses incurred in this investigation, as well as in that on

'^" The
dilation of Asterids and the Question of Ciliary Nutrition in certain Species" (Proc
Zool. Soc. Lond. 1915).

t For explanation of the Plates see p. 564,

Proc. Zool. Soc—1916, No. XXXIX. 39
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In aecounts of the development of Asterias ruhens (2, p. 233)

and Porcmla (3, p. 33) I put forward the view that the mass in

question is the rudiment of a posterior enteroccelic outgrowtli,

pointing out that the recognition of potential metamerism in

echinoderm development makes for simplicity and for the recon-

ciliation of what might otherwise seem fundamental differences

in the ontogeny of different forms. (See also p. 557.)

The larvae above desci-ibed add evidence in support of this

view. In any event, they deserve to be put on record since they

supply a definite example of a developmental variation occurring

along lines which, if persisted in, could give rise, in course of

time, to veiy important alterations in the ontogeny, without

necessarily affecting the adult anatomy, of the species concerned.

II. Oribrella oculata. (PI. II. figs. 6-10.)

Early in April 1915 a number of Gribrell^c, obtained at low-

water on the shore near the Millport Marine Station, were placed

in the aquarium tanks, where they spawned freely after a few

days. The eggs, which were kindly put at my disposal by the

Superintendent, underwent natural fertilization, sets of them
being brought through metamorphosis both at the Marine

Station and in the Embryological Laboratory at Glasgow

University.

Masterman in 1902 (9) furnished an excellent account of the

development of this species. My observations confirm liis results

in most respects, but I am able to give new or supplementary

data on various points *.

(1) Spawning.—jSTot less (aiid probably more) than 500 eggs

are produced by each full-sized female. None of the eggs was

observed to enter into and remain within a brood-pouch formed by

the closure of the arms ai'ound the mouth. In my specimens the

genital openings look outwards in the interradii. During March

and April Oribrella eggs or larvae are not infrequent in the

plankton of the Firth of Clyde.

Sars (10, p. 170) and Masterman (9, p. 374) have described the

brooding habits of Oribrella, the latter pointing out that these

are by no means intense, but adding that it is not known

whether in natural conditions any of the larv* leave the brood-

chamber of the mother. He gives the number of eggs laid by

each female as 30 to 50, and Sars as 10 to 30. Masterman also

states (9, p. 374) that the genital openings are situnted on the

oral surface of the starfish at the edge of the oral disc, this being

an adaptation for brooding.

Oribrella appears to be a species in Avhich the brooding habit is

either being acquired or being lost. The second alternative seems

rather more probable, and from the evidence given above it would

* Dr. Masterman makes the very reasonable suggestion to me that the features

noted under 1 and 2 below are probably explicable as adaptations to development

within a relatively enclosed sea-area, such as is formed by the Firth of Clyde.
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appear that the change towards loss has advanced further on the
west coast of Scotland than on the east and in Norway.

(2) Segmentation.—Segmentation proceeded regularly in most
of my specimens, equal holoblastic cleavage being the rule and not
the exception. The eggs float, the pole which'keeps undermost
being usually a little lighter in colour than the upper pole, but
there is not the same marked difference either as regards specific
gravity or colour between the upper and the under poles as in
the eggs of Solaste7' endeca. Masterman did not find that there
was a.ny definite or consistent type of segmentation in his ova of
Criby^Ua, and he does not refer to differences in colour or specific
gravity between the upper and the under sides (9, p. 377).

(3) Blasiula formation.—The surfa.ce-furrows along which
egression takes place during blastula-formation almost certainly
exhibit reversion to the segmentation patterns. In the earlv
blastula the lines ai-e very numerous, simulating an advanced
stage in segmentation

; then they become fewer, simpler, and
deeper, so that sometimes we cannot tell with the naked eye
whether we are looking at an advanced blastula or at an 8-celled,
a i-cehed, and a 2-celled stage in segmentation. Peculiarities in
the arrangement of the early segmentation-furrows (e. g. obliquity
of the fii-st cleavage plane, or marked inequality in the first and
second divisions) tend to emerge again in the late blastula, as may
be seen if one watches the development of isolated ova which
exhibited the peculiarities in question. I have had the oppor-
tunity of noting a similar phenomenon in the case of Solaster
papposus, unci in Solaster endeca (1, p. 12) I called attention to
the similarity between the cell-egression furrows and the segmen-
tation-farrows. Masterman's illustration (9, pi. i. fig. 6)'^of an.

early gastrula of Crihrella strikingly recalls a 4-celled stage in
cleavage.

(4) Hypencliyme.—In my gastrulae and early larvae there was
only a small quantity of cellular material within the archenteron,
less than one-fourth of this cavity being filled with the material
in question (cf. Solaster, 1, p. 45). Masterman describes the
archenteron during these stages as being entirely filled with
hypenchyme (9, p. 381).

(5) Pharyngeal or perioral coilom.—I can confirm the obser-
vation of Masterman that this ccelom arises in the form of
interradial pouchings from the posterior coelom, and can add
further that such pouchings occur in interradii I.-II. and I.-V.*
as well as in the others, a point regarding which Masterman did
not speak with certainty (9, p. 416).
The pharyngeal coelom arises by a single outgrowth in

Asterina (7, p. 358) and Asterias ruhens (2, p. 259), as also in
Ophioihrix (8, p. 497) and Synapta (8, p. 536). On the other

* The inirabeving- of raj^s adopted in this papev is that emploj-ed by MacBride in
his account of the development oi Asterina, and by mj'self in the case o^ Solaster,
Asterias, and Forania. The madreporic radius is I.-Il., ray II. being on its dextral
or watch-hand side as viewed from the oral aspect.

39*



550 DR. J. F. GEMMILL OX THE

hand, in Solaster (see p. 560) it takes origin by a series of inter-

radial outgrowths as in Crihrella.

(6) The 2>erUicemal ^^ouclies.—Perihsemal pouch I./II. has been

described (Masterman, 9, p. 392) as taking origin from the axial

sinus portion of the anterior coelom, being thus exceptional inas-

much as the rest of the pouches take origin from the posterior

coelom. I find that the exception is apparent, not real, and that

actually the pouch in question arises from the dorsal horn of the

posterior cceloin. At about the eleventh day the tip of this horn

bends leftwards, thus coming to lie between hydrocoele pouches I.

and II. A day or two later an opening is efiected between the

axial sinus region of the anterior coelom and the dorsal horn of

the posterior coelom a short distance back from the tip of this

horn. Two or three days afterwards the anterior coelom and the

dorsal horn of the posterior coelom again become closed ofi" from

one another, but in such a manner that the new septum cuts ofi'

the tip of the horn and leaves it for a time connected with the

anterior coelom, from which, however, it soon separates off to

become perihasmal pouch I./II. The process is illustrated on

PI. II. figs. 6-9. Occasionally one finds that the perihfemal

pouch in question remains longer in open connection with the

posterior than with the anterior coelom.

MacBride (7, p. 360) and Goto (5, p. 235) in Asterina, and

Masterman (9, p. 392) in CribreUa, described perihaemal pouch

I./II. as arising from the preoral coelom. However, in Solaster

encleca (1, p. 35), Asterias ruhens (2, p. 260), Asterias, double

hydrocoele (4, p. 64), I found that the pouch arose from the dorsal

horn of the left posterior coelom, although, owing to the com-

munication between dorsal horn and axial sinus, it appeared at

first sight as if the pouch in question took origin from the last-

named cavity. In Solaster encleca (1, p. 35) and, I can now add,

in Solaster papposus, the origin of pouch I./II. from the posterior

coelom is perfectly definite. In Asterina, as in Cribrella, there

is a secondary communication between the dorsal horn of the

posterior coelom and the axial sinus.

(7) Whether the larval posterior ooelom is morphologically single

or double.—So far as I can judge, in my early larvas of Crihrella

there are no signs of doubling of the larval posterior coelom.

Later, any features Avhich could be interpreted in this sense aflfect

chiefly the dorsal and ventral horns, and appear at a time when

the natural difierentiation of these horns leads to their dividing

more or less into right and left forks. In the case of the dorsal

horn the leftward fork is. at first the only one to appear, and

it becomes periha^mal pouch I./II. as described above under 6.

From the right one, wdiich appears later, there arises pharyngeal

pouch I./II., the genital pocket, and ultimately also the coelom

within arm-radiment II. In the case of the ventral horn, the

leftward fork burrows to the left or oral side of the stalk of the

preoral lobe in order to reach the internal aspect of hydrocoele

pouch I., while the right fork passes to the aboral side of the
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stalk in question. The two forks thus ride saddlewise on the
preoral lobe-stalk, but when this stalk is obliterated, the saddle-

cavity simply fills out to form the coelom within arm-rudiment I.

Further, in general, during the growth of the larva, as the
epigastric coelom remains relatively small, the larval posterior

ctelom has to encroach somewhat, on the right or aboi'al side, and
in particular sections the encroaching shelf may give an impression
of bifidity.

Masterman described indications of early doubling of the pos-

terior coelom, and considered these as supporting his view that the
coelom in question is made up of right and left morphological
elements, namely, a right posterior and a left posterior coelomic

cavity. This view, although it might suit the ontogeny of

Cribrella, is out of harmony with the data from other starfishes

and from echinoderms generally, including double-hydrocoele

specimens. In discussing the subject elsewhere (2, p. 234 ; 3,

p. 32) I have put forward the view that the larval posterior

(future hypogastric) coelom of Solaster is morphologically a left

posterior coelom originating from the gut by a separate, meta-
merically posterior, outgrowtii, and that the corresponding cavity

on the right side, namely the epigastric coeloxn, originates, as in

AsteiHna, Asterias, Echinus, etc., by backward extension of the
anterior coelom.

(8) Sequence in formation of hydrocmle pouches.—The first

thickenings for the hydrocoele pouches make their appearance at

about the ninth day, pouch I. being slightly the latest. There-
after, pouches III. and IV. diflierentiate a little more quickly
than the rest; pouch V, and pouch II. are next in order; while
pouch I. is the slowest. According to Masterman the growth
series usually begins with pouch Y. (his pouch I.) and gradually
works round to pouch I. (his pouch Y.). The facts are of interest

in connection with the question as to what is the proper number-
ing of the rays in Cribrella and other starfishes (3, p. 276).

(9) Enantiomorphic and double-hydroccele larva;.—Masterman
has stated (9, p. 403) that enantiomorphic specimens, i. e. speci-

mens in which the hydrocoele develops on the right instead of the
left side of the larvae, are probably not uncommon in Cribrella.

None, however, was observed in my series. Indeed, in very large

numbers of starfish larvae examined from time to time (Asterias

rubens, Solaster papposus, S. endeca, Porania) I have not come
across a single example of this abnormality, and only one
specimen {Porania) in which a right instead of a left hydropore
was present.

No double-hydrocoele or double-hydropore larvae were found in

Cribrella, although examples of these abnormalities are not
infrequent in other starfishes (4, p. 69).

(10) The brachiolarian notches.—A special gap or notch (oral

brachiolarian, or hydrocoelic, notch) between pouches I. and Y.,
such as occurs so markedly in Asterina, Asterias rubens, and
Solaster, is not characteristic of Cribrella. Nor is there at any
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stage a gap oi' wide separation (aboral braclnolarian notch)

between arm-rudiments I. and II. of the disc. Arm-rudiments
I. and V. are, however, kept ajjart for a time during the retraction

of the preoral lobe towards the oral side of the disc, through

having between them that region of the preoral lobe which carries

the right latei'al brachium.

A hydrocoelic (oral brachiolarian) notch between pouches I. and

Y. is characteristic (a) of feeding attaching bi'achiolai-ian larva?,

e. g., Asterias mhens (2), Asterias jxdlida (5), Forania (3) ; (6) of

forms proximately derived from these, e. g., Asterina {1); (c) of

multiradiate forms in which the exti^a rays are added to one or

both ends of an open hydrocoele crescent, e. g., Solaster endeca (1)

and S. papposus. On the other hand, absence of a marked hydro-

ccelic notch is characteristic of {a) non-attaching feeding bipin-

nai'ijB of the Bipinnaria asterigera type
; (&) quinque-radiate forms

with abbreviated ontogeny, e. g., Crihrella and Asterias millleri.

The presence or absence of a well-marked aboral brachiolarian

notch obeys similar rules, but we must note that this notch when
present occurs between arm-rudiments I. and II., not I. and Y.,

of the disc.

(11) Kelation of hydroccde to larval stalk.—In Asterias riihens

at metamorphosis, retraction of the preoral lobe to the oral aspect

of the disc takes place rapidly through the action of muscular

fibres developed beneath the ectoderm and in the eoelomic walls.

In Solaster the process, though slower, is eifected by muscular

fibres which pass from the wall of the preoral coelona to the oiul

aspect of the disc. In both cases the gap (see under 10 above)

between the dorsal and ventral horns of the hydrocoele crescent

allows the stalk to be dragged into the concavity of the crescent

and to be clasped for a time by the hydrocoele ring as the latter is

completing itself. In Crihrella the hydrocoele, being practically

from the first a small complete ring or disc, does not have the chance

of enclosing the larval stalk. HoweVer, a set of retractor nauscle-

fibres similar to those in Asterias and Solaster makes its appearance

at metamorphosis, passing to the centre of the oral surface super-

ficially to the hydrocoele and dividing into branches, some fibres

from which pass deeply towards the wall of the gut, while others

diverge interradially. At the place where the retractor muscle

arises from the wall of the preoral coelom, a slight outpouching

can be recognised as early as the 12th day, and later (18th day)

a very distinct pocket from the preoral coelom passes towards the

centre of the disc in interradius I./V. (see PI. II. fig. 10). Had
the hydrocoele in Crihrella been an open crescent instead of a

closed ring, the retractor fibres above-described would in all likeli-

hood have drawn the stalk and its cavity within the grasp of the

hydrocoele crescent, as occurs in Asterias., Asterina, and Solaster.

We must look upon the early closed condition of the hydrocogle

in Crihrella as less primitive than its open formation in Asterias,

In the latter, it seems entirely probalile that the ontogenetic



DEVELOPMENT OF SOME STARFISHES. 559

retraction of the preoral lobe and its incorporation with the

oral surface of the starfish repeat the phylogenetic changes in

virtue of which, after fixation, the preoral lobe disappeared and
the mouth, with the oesophagus, migrated to the centre of a disc-

like ar-ea which gradually developed radial symmetry. Asterina

shows a corresponding but less perfect repetition in which the

larval mouth and oesophagus are temporary non-functional struc-

tures. Solaster has no larval mouth or oesophagus at all, but the

retractor muscle-fibres of the preoral lobe are present and the

hydrocoele during retraction forms an open crescent, Crihrella

is still further modified : larval mouth and oesophagus do not

occur a,nd the hydrocoele is never an open crescent. However,
the retractor muscle-fibres and the position of sucker and last

remnants of the preoral lobe in interradius I./V. remain as

primitive characters still decipherable on the developmental

palimpsest of the most crucial pei'iod, namely the fixation period,

in its ancestral history.

(12) Changes of shape in starfish lay'vce.—The larvae of echino-

derms in general, and starfishes in particular, undergo remarkable
changes of form sometimes quickly, sometimes slowly. These
changes are no doubt due in chief part to unequal growth, but there

is evidence that contraction of muscular fibres developed ad hoc

also plays a part. Thus, as seen above, the abrupt alteration of

form at metamorphosis, inckiding the retraction of the preoral

lobe, is due to muscular action. I believe that a similar factor

operates in many other changes of form if we could only follow

out the process. For example, the pulling down of the wall of

the gut towards the middle of the oral surface to form the adult

mouth appears to be due to an extension of fibres from the pre-

oral lobe retractor set (see under 11 above). Fibres from this set

pass out interradially, and probably in the end these form the

dilating fibres of the mouth which lie within the buccal mem-
brane and are attached to ridges on the mouth-angle plates.

Phylogenetically, the retractor fibres of the pi^eoral lobe may be

referable to a particular segment of mouth-dilator fibres which
became hypertrophied, in order at the proper time to be able to

drag the preoral lobe after the larval mouth when the latter

migrated to the middle of the starfish disc.

The primary division of the archenteron into anterior, middle,

and posterior regions takes place somewhat suddenly and without

there being any corresponding external division of the lai'va. into

anterior, middle, and posterior segments. At this time muscular
tissue has not yet become differentiated, but one may note, in the

basal portions of the cells lining certain regions of the archen-

tei'on, a staining reaction similar to that given by muscular fibiils.

This appears very markedly in the middle or enteric region

where naiTowing of the archenteron is taking place, and I think

it possible that the staining indicates specially contractile pro-

toplasm present for^ the purpose of pioducing the requireol
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change of shape without delay. This contractile protoplasm may
perhaps be compared with the niyonemic layer in the cortex of

many protozoa.

(13) Skeleton.—My material has not allowed me to make a full

study of the development of the skeleton, but the following points

may be noted :

—

1

.

The aboral skeleton ai-ises in the foi-m of scattered plates

which, as in the case of Solaster, do not exhibit a deSnite radial

and interradial ari'angement as do the jDvimaiy plates of most
other echinoderm lai^-vse. In particular, there is no single ter-

minal plate at the end of each ray, but a number of s-mall

ossicles, one or more of which may be in the middle line of the

ray, while the others are moi^ laterally placed.

2. The adult has a large terminal plate at the end of each ray.

Each of these plates arises by fusion- of a number (not less than
five) of the small first-formed ossicles.. This appears to be a
point of very considerable interest. The symmetrical arrange-

ment of the primary plates in typical starfish development must
be an acquired feature,, a result,, not a pi-ecursor,, of general

radiate symmetry. We can hardly doubt but that in the first

echinoderms the skeletal ossicles were diff'usely distributed in the

dermis.. In Cribi-ella accordingly, whether through survival or

reversion,, the primitive mode of origin of the primary plates

by coalescence of scattered calcifications is still exhibited in the

development of the terminals.

It will be shown later (p.. 562), with reference to the mouth-
angle' and firet ambulacral plates in Solaster, that the converse

ontogenetic process, namely, division of an originally continuous

calcification into two or luore movably articulated ossicles, can
occur..

. III.. SOLASTEB ENBECA. (PI. II. fig. 11-)

Exantination o-f material recently obtained from the Millport

Marine Station enables me to supplement or correct my former
account of the development of this species in i-egard to the

following points :—(1) origin of pharyngeal or perioral ccelom
;

(2) orig-in af perihaemal pouch IX ./I.*; sequence in formation

of hydrocoele pouches and final position- of remains of sucker

;

(4) formation of the- terminal, first ambulacral, and mouth-angle
ossicles,

1. Pharyngeal or perioral cmlotn.—This coelom originates by
interradial outgro-wths from the posterior cojlom, and normally

such outgrowths occux> in all the- interrad'ii, those- in Y'lII./IX.

and IX. /I. being the latest to form. Sometimes, however, blanks

a,ppear to- be left in one or- more interradii, these- blanks in the

end being filled up by extensions from adjacent pouches.

Masterman, in Crihrellci (9, p.. 392), first described the forma-

tion of the pharyngeal ca4o-m by interradial pouches from the

* See footnote on p. 555.
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postei'ior ccelom, stating that this occurred for certain in inter-

radii II./III., III./IV., and lY./Y. In my former account

(1, p. 34) I noted the occurrence of several interradial outgrowths

in Solaster endeca, but was unable to say whether such out-

growths were present in all the interradii. It may be added here

tliat Crossaster papposus falls into line with Solaster endeca as

regards the origin of the pharyngeal coelom, except that in Cros-

saster the latest formed pouches are IX./X. and X./XI. (See

p. 563.)

2. Origin of perihcemal pouch IX. /I.—Formerly I thought

that this pouch took origin from the anterior coelom {1, p. 31),

a moiety being possibly contributed by the posterior coelom.

Examination of fuller material brings out the fact that the whole

of the pouch in question arises from the ventral horn of the

posterior coelom. (See p. 556.)

3

.

Sequence in formation of hydrocoele pouches, etc.—In Solaster

endeca the usual number of rays is nine, and of these five are

primary in the sense that they correspond to the five rays of

an ordinary starfish such as Asterina gibbosa or Astei'ias ruhens.

To begin with, the five primary hydrocoele rays or pouches are

arranged in a crescent with dorsal and ventral ends, pouch I.*

being near the dorsal and pouch V. near the ventral end. The
formation of the additional rays begins at the ventral end of the

crescent, pouches VI., VII., and VIII. being successively added
in this region during the progress of metamorphosis. In speci-

mens with only eight rays- the hydrocoele ring now closes in

interradius VIII./I., and it is in this interradius also that the

last remains of the sucker and stalk are to be found. Formerly
I believed that in specimens with nine rays (the usual number)
pouch IX. was superadded to pouch VIII. at the extreme ventral

end of the hydrocoele crescent. However, examination of my
new material and re-examination of my former material makes it

certain that normally pouch IX. is superadded to pouch I. by
outgrowth from the dorsal end of the hydrocoele crescent, and that

accordingly the closure of the hydrocoele ring really takes place

in interradius VIII./IX., the last remains of sucker and stalk

being found either in this interradius or opposite pouch IX. I

take this opportunity of correcting my former mistake, which was
made somewhat easy by the circumstance that a large proportion

of my metamorphosing specimens developed only eight pouches,

pouch IX. being absent, and it was from serial sections of

these specimens that my description of the details of closure of

the hydrocoele ring was chiefly made. However, the correction

in no way invalidates my numbering of the rays in Solaster,

rays I., II., and V. being fixed by the two great landmarks of

starfish asymmetry, the position of the madreporite and of the

anus. As r-egards Crossaster pwpposus, we may note here that

two or even three out of its six to eight extra pouches are formed
by extension fi'om the dorsal q\\<\. of the hydrocoele crescent.

* Sec footnote on p. 555'.
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4. The terminal, the first amijulacral, and the mouth-angle

ossicles sliow certain very interesting features in earlier or later

development.
Terminals.—Usually the first indication of the terminal in each

i-ay is a pair of small calcifications, to which a third (median) is

frequently added, while others appear later at the sides. The
adult terminal is formed as in Crihrella (p. 560) by fusion of

a number (probably usually five) of these early calcifications.

This has taken place by the time the young starfish is 3 mm. in

diameter.

Amhulacral Skeleton.—In each i-ay on each side of the middle

line, a skeletal plate develops (a) proximal to the first sucker-foot,

(h) between the first and second mucker-feet, and (c) between the

second and third sucker-feet, and so on in order. In my paper

on the development of Solaster eadeca I followed Ludwig (6) in

numbering these as the first, second, and third ambulacrals

(A , A^, A.,), and also in reckoning the mouth-angle plates as

being the first of the adambulacrals (Adj, Ludwig). The A^ plates

give rise to what are usually called in the adult the proximal

processes of the first ambulacral vertebrje. Careful examination,

confirmed by slow maceration experiments, shows that both in

Solaster endeca and in Grossaster fafj^osus the mouth-angle

plates (Adj, Ludwig) are usually continuous in their calcification

with the corresponding Aj plates. The joint which separates

them in the adult must therefore be of secondary foi'mation. In

view of the circumstance just noted, and of the further facts

(1 ) that palfeozoic Asterozoa have no ambulacra,! bars proximal to

the first sucker-feet (Spencer, 12, p. 30), (2) that in many recent

starfish the two ambulacral bars in this position in each ray are

somewhat widely separated, (3) that each A^ plate wlien it first

appears is nearer a mid-interradial than a mid-radial line, w^e

may raise the question whether the proximal processes of the first

ambulacral vertebrae are not phylogenetically buttress-extensions

from the mouth-angle plates towards the middle line of the ray.

This view assumes that ontogenetically the formation of the

buttress-extension is now somewhat antedated as compared with

that of the mouth-angle plate. Such " heterochronicity " is by

no means uncommon in other life-histories.

lY. Stichaster roseus.

The Stichasteridge and the Asteriidte are included by Sladen

among the cryptozonates (11, p. xxxvi). They agree in the

general details of their internal anatomy as well as (1) in having

the gills not confined to the purely abactinal surface, (2) in

having quadriserially arranged sucker-feet, (3) in having the

actinosfcomial mai'gin formed by the ambulacial plates, (4) in

having pedicellariee both of the forcipiform and of the forficiform

type. They diflfer, however, in that among the Stichasteridte the

marginals are fairly definite and touch one anothei-, while the

plates of the abactinal skeleton are tesselate, and arranged more
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or less definitely in longitudinal rows. The Asteriidse, on the

other hand, have inconspicuous marginals, and the ossicles of

tlieir abactinal skeleton form a reticulum.

Stichasier 7'oseus is by no means abundant in the Firth of

Clyde, and only one facultatively ripe specimen, a female, was
available to me last summer (1915).

The ovaries resemble those of Asterias riibens or ^4. glacialis,

each being a single, simply-branched, much lobulated sac lying

free within the body-cavity except at its root, where the single

efl'erent duct joins the body-wall.

The eggs are small like those of A. rubens, pale in colour, but

with a reddish tinge. They were unri[ e when first shredded out
into sea-water, but underwent the maturation changes shortly

thereafter.

Cross fertilization with Asterias glacialis sperm was ti"ied, and
proved so far successful that about 1 per cent, of the eggs exhibited

membranes of fertilization, and a number proceeded to develop

until the earliest bipinnarial stage was reached. From what we
know about crossing in starfish, we may infer that the normal
development of Stichaster will follow the same course as that

taken by the young hybrids.

In these segmentation was of the total and equal tj^pe, though
a slight difference in size between the cells of the upper and lower
pole was present as in Asterias rubens and Porania. The blastula

was a hollow sphere, its wall being formed by a single layer of

cells, while its central cavity contained no mesenchyme. It pro-

gressed with the upper pole in advance, and rotated at the

same time in the solar or watch-hand direction as viewed from
this pole.

Gastrulation was by simple invagination as in J. rubens, and
the gastrula progressed and rotated in the same manner as

the blastula. When invagination was nearly complete, stellate

mesenchymal cells began to be budded oS" from the blind end of

the archenteron. Meantime the gastrula was elongating, and
there next appeared on what was to be its ventral side a slight

depression bounded in front and behind by the developing trans-

verse portions of the preoral and postoral ciliated bands. These
bands became defined in the same manner as in A. rtibens, a,nd

there was a similar correspondence in the mode of formation of

the enteroccelic sacs, the hydropore, the month, and the regions

of the alimentary canal. An interesting point noted was that
the posterior enteroccelic outgrowth, which is represented more or

less definitely in A. rttbens, A. glacialis, and Porania (see p. 553),
could not be made out. Unfortunately my young bipinnarise did

not differentiate further. "We may, however, infer that had they
done so, the result would have been a brachiolarian larva with
sucker-attachment during metamorphosis.*

* A pure culture was obtained this j'ear (May 1916). Development proceeded
along the lines described above, but again I did not succeed in getting the later
bipinnarial stages. Many of the larvic showed (9th day) posterior enteroccelic

bodies similar in origin and fate to those oi Asterias rubens.
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EXPLANATION OF THE PLATES.

Plaxe I.

Asterias glacialis.

Fig. 1. Larva, 8 days old, showing on left side a well-marked posterior body

becoming separated off' from the wall of the stomach.

Fig. 2. Larva from same brood, 12^ days old, showing the posterior enterocoelic

body now separated off from the stomach, possessing a lumen of its own,

and increasing in size. The right and left enterocreles are growing back-

wards along the sides of the stomach. This larva, like many others m
A. (jlacialis, has a right as well as a left hydropore.

Fig. 3. Larva from same brood, 15 days old, showing the posterior enteroccelic body

now united with the main enterocffile on the left side. This larva also lias

two hydropores, but the right one is becoming reduced. In older larvaj

the coelom extends still further backwards on the sides of the stomach as

in Asterias ruhens (2), but it is then no longer possible to tell on the left

side what portion is derived from the posterior enteroca'lic body.



DEVELOPMENT OF SOME STARFISHES. 565

Fig. 4. Section of stomach-wall of 8 daj-s larva through posterior enteroeoelic body,
which is here shown as a thickening with slight outpouching of the
stomach-wall.

Fig. 5. Section of 10 days larva in similar region, showing posterior enteroeoelic

body with a distinct lumen, and now nearly separated off from wall of
stomach.

S.cav., buccal cavitj' ; Z.ew^c, left enterocoele; oes., cBsophagus
;
p-swie.', posterior

enteroeoelic body; po.cil.hd., postoial ciliated band; posf.pr., posterior
backwardlj' growing process of enterocoele, which normally gives rise to the
posterior enterocoelo on either side; pr.cil.bd., preoral ciliated band ; rect.,

opening of rectum ; r.entc, right enterocoele ; st., stomach ; sLw., stomach-
wall.

Plate IT,

CrihreUa oculata.

Figs. 6-9. Diagrams illustrating mode of origin of perihremal pouch I./II. from
posterior coelom.

In fig. 6 the tip of the dorsal horn which is destined to become peri-

hoemal pouch I./II. is bending leftward to lie between hydrocoele pouches
I. and II. In fig. 7 an opening has appeared between the axial sinus and
the dorsal horn of the posterior coelom. In fig. 8 the axial sinus is again
becoming closed otf from the dorsal horn of the posterior ecelom, but in

such a way as to leave the tip of the dorsal horn still for a time connected
with the axial sinus. In fig. 9 this tip, i. e, perihsemal pouch I./II., is

seen isolated both from the axial sinus and from the posterior coelom.

Land II., the first and second hydrocoele pouches respectively. a.r.s., axial

sinus portion of anterior coelom ; d.li.'p.c, dorsal horn of posterior coelom ;

ph.I.jII., perihasmal pouch I./II.

Fig. 10. Section along preoral lobe and through disc of a 20 days CrihreUa larva at
a stage when retraction of the preoral lobe is in active progress (outlines

drawn with camera lucida). The retractor muscle described in the text

is seen to cause a sharp pouching of the preoral coelom towards the disc

superficial to the hydrocoele ring. Had this portion of the hydrocoele
ring been absent through the hydrocoele being an open crescent, the con-
dition in Solaster or in Asterina and Asterias might well have resulted,

the preoral coelom becoming continuous with the axial sinus and with the
developing internal periha3mal sinus on the oral aspect of the disc, as in

Solaster. If completion of the hydrocoele ring supervened prior to the
disappearance of this continuity, the result might well be an enclosure of

the stalk-cavity by the hydrocoele such as occurs in Asterina, Asterias
ruhens, and Solaster endeca.

div., pouch from preoral coelom caused by pull of the preoral lobe retractor

muscle (r.muso.) ; epic/.c, the epigastric coelom
;

gut., the enteron or gut

;

hi/p.c, hypogastric coelom (larval posterior coelom) ; hi/.r., the hj'drocoele

ring (in neighbourhood of pouch III.) ; liy.r.' , the hj'drocoele ring (between
pouches I. and V.) ; or.s., internal oral circular sinus (internal perihiemal
ring); phar.c, pharyngeal coelom; pod., developing sucker-feet; pr.c,
preoral ecelom; r.mnsc, retractor muscle of the preoral lobe.

Solaster endeca.

Fig. 11. Specimen in late metamorphosis, from oral side, showing origin of hydro-
coele pouch IX. from the (larval) dorsal end of the hydrocoele crescent

(see p. 561). Contrast with PI. i. fig. 13 of 1, in the lettering of

which, however, VIII. and IX. should be replaced by VII. and VIII.
respectively.





ON CRYPTOSTOME BEE'J LES. 567

28. On Cryptosfcome Beetles in the (Jambridge University

Museum o£ Zoolooy. By S. Maulik, B.A. (Cantab.),

F.E.S., Imperial College of Science and Technology,

London *.

[Received May 22, 1916 : Kead October 24, 191G.]

(Text-figures 1 & 2.)

Index.
Page

Introduction 5t)7

Systematic :

Anisoderopsis, gen. nov 570
-BA'Cf^OJiia, subgen. nov . 571 "

Agonia (EJcagonia) krishna, S'p. n 571
Agonia chercipunjiensis, sp . n 573
Om.a denticiila Boh., var. krisJma, nov 579
^^are^aA:a, gen. nov 583
A. rufoornata linly, \^r. amazonensis^wov. ... 58.S

Trikona, gen. XiOY 583

The present paper is based on the collection of Hispinse and
Cassidina; contained in the Museum of Cambridge University.

The collection is a representative one, in tliat it is composed of

species from all parts of the world. There are 271 specimens

representing 14 genera and about 40 species of Hispinfe and
34 genera and about 68 species of Cassidinfe. Owing either to

the imperfect condition of the specimens or to insufficiency of

material, I have been able to deal with only 47 genera ajd
80 species of both groups in this paper.

I have studied this collection in conjunction with similar

material in the British Museum (ISTat. Hist.). This method
has aftbrded me the opportunit}^ of examining a large number
of examples, with the result that I have been able to study

critically some of Bobeman's genera and to propose some
alterations. I have also been able to supply information on
certain points which are left as doubtful in Spaeth's recent
' Catalogue of Cassidinje.' In a few cases the priority of the

names of certain genera has been discussed. Thiee new genera.,

one new subgenus, and two new species are now proposed here.

In the following list of determinations wherever the range of a

species is not indicated it has been reported only from the locality

which is mentioned in this paper.

I wish to express my indebtedness to Dr. C. J. Gahan, who
has always kindly given me the benefit of his opinion on many
points. My thanks are also due to Mr. Scott, of the Cambridge
Museum, whose assistance at the initial stage of the study I wish

to acknowledge. This piece of work was done while I was a

student of the Imperial College of Science. I take this oppor-

tunity of expressing my thanks to Profs. MacBride and Lefroy,

of the zoological department of the College.

* Communicated by tlie Seceetaet,
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AMERICAN HISPIN^.

Genus Oepualoleia Chevrolat.

Clievrolat, Charles d'Orbigny's Diet. Universal d'Hist. ISTaturelle,

iii. 1843, p. 272; Blanehard, Hist. Ins. ii. 1845, p. 182; Baly,

Cat. Hisp. 1858, p. 39, t. L f. 12; Chapuis, Gen. Col. xi. 1875,

p. 277; VVeise, Arch. f. Naturg. 1910, p. 82.

Baly, in his ' Catalogue of Hispidee,' refers to Cephcdoleia as

a manuscript name of Chevrolat's. This statement has been

accepted by Weise, who ascribes the authorship to Blanehard,

whose characterization of Cejjhaloleia was published in 1845.

Chapuis ascribes the authorship to Chevrolat, but gives a

reference to Dejean's Catalogue, 3rd ed. 1836, p. 390, where
the genus is not characterized. This reference naturally leads

one to think that Chevrolat did not characterize the genus.

As a matter of fact, Chevrolat first characterized the genus in

d'Orbigny's ' Dictionnaire Universel d'Histoire Naturelle,' iii.

January 1843, p. 272, in these words :
—"Ces insectes ont un pen

du facies des Cassidaires, mais ils sont etroits, quelquefois allonges

carrement, enti^rement lisses, sans epines ; leur corselet est ou
arrondi en avant et sur ies cotes, ou en carre transverse. Les
Hispa metallica, nigricornis, Fabr., VHisp. nigricornis d'Olivier,

esp^ce distincte de la premiere, et VAlurmts ci/anipennis de Perty
rentrent dans ce genre." This description is signed C. There
are various dates on the title-pages of d'Orbigny's ' Diction-

naire.' The question of these dates has been gone into by
Sherborn and Palmer (Ann. Mag. IST. H. (7) iii. April 1899,

pp. 350-2). Accoixling to them the third volume of d'Orbigny's
' Dictionnaire,' in which the description of Cephaloleia occurs,

was first published as a completed volume in January 1843.

I have consulted the copy belonging to the Zoological Society

of London, the title-page of which bears the same date.

Weise has changed the spelling of the name of the genus by
omitting the " e " between the " 1 " and " i." I prefer to adhere

to Chevrolat's original spelling, because this custom of latinising

the names has led to great confusion in many cases.

Cephaloleia nigricornis Fab.

Cephaloleia nigricornis Fabricius, Ent. Syst. i. 1792, pt. 2, p. 73 ;

Olivier. Encycl. Meth. vii. 1792, p. 99, Ent. vi. 1808, p. 773,

t. 2. f. 25 ; Baly, Cat. Hisp. 1858, p. 47.

3 examples.

Locality.—Amazons (Goodman, 1879).

Cephaloleia pboxima Baly.

Cephaloleia proxima Baly, Cat. Hisp. 1858, p. 47.

1 example.

Locality.—Amazons (Goodman, 1879).
Balj' reports it from Ciiyenne, Gviiiina.
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Cephalolbia eximia Baly.

Cephaloleia eximia Baly, Cat. Hisp. 1858, p. 53.

2 examples.

Locality. ^—-Amazons {^Goodman, 1879).

Baly reports it from Cayenne, Guiana.

Genus Stethispa Baly.

Stethispa confusa Baly.

Stethispa confusa Baly, Ann. Mag. Nat. Hist. (3) xiv. 1884,

p. 267.

1 example.

Locality.—Amazons [Goodman, 1879).

Genus Chalepus Thunb.

Chalepus (Chalepus) sanguinicollis L.

Hispa sanguinicollis Linne, Mant. Plant. Alt. vi. 1771, p. 530.

2 examples.

Locality.—Amazons {Goodman, 1879).

Range. Middle and South Ameiica.

OLD WORLD HISPIN^.

Genus BoTRYONOPA Blanch.

BOTRYONOPA SPECTABILIS Baly.

Botryonopa spectabilts Baly, Cat. Hisp. 1858, p. 93; Gestro,
Ann. Mus. Stor. Nat. Genova, 1897, p. 44.

2 examples.

Locality.—Malay Benin. (Skeat Expedition, 30. xi. 1899).

Range. Malacca, Sumatra.

Botryonopa orandis Baly.

Hispopria grandis Baly, Cat. Hisp. 1858, p. 95.

1 example.

Locality.—Borneo [Shelford).

Range. Sumatra, Java.

Genus Anisodera Chevrolat.

Chevrolat, C. d'Orbigny's Diet. TJniv. d'Hist. Nat, i. 1847,
p. 535 ; Baly, Cat. Hisp. 1858, p. 101, t. 2. f. 8 ; Cha,puis, Gen.
Col. xi. 1875, p. 295 ; Weise, Deut. Ent. Zeit. 1897, p. 118.

The authorship of this genus must be attributed to Chevrolat
and not to Baly, as has hitherto been done. It was an oversight
on Baly's part to call Anisodera a manuscript name. In Charles
d'Orbigny's ' Dictionnaire,' i. p. 535, Anisodera is described as
follows :

—" Genre de Coleopt^res tetram^res, famille des Chryso-
melines, tribu des Hispoides, etabli par M. Chevrolat aux depens

Proc. Zool. Soc—1916, No. XL. 40
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du g. Alurnus de Fabricius, et adopte par M. Dejean (Cat. S' edit.),

qui y rapporte deux esp. de Java, savoir : VA.lucidiventris Buquet,

et VA. ferruginea, qui est VAlurnus ferrugineibs de Fabr.—Les

caract. de ce g., d'apr^s M. Ohevrolat, sont : Tete avancee,

aiTondie, entaillee circulaivement sur la face. Palpes assez

developpes : le dernier article des maxillaires long, un peu

renfle au milieu. Antennes presque reunies par la base sur

le front, epaisses, cylindroides, de 1 1 articles : les cinq V" lisses
;

les 3' et 4" du double plus longs que le 2" ; les suivants presque

egaux, un peu plus allonges ; le dernier termine en pointe

mousse. Corselet plus long que large, inegal, coup6 obiique-

ment en avant, droit a la base, conne et abaisse sur les cotes.

Elytres moderement convexes, a stries ponctuees, arrondies a

Textremite et non armees. Pattes simples, trapues ; les 2'' et y
articles des tarses profondement bilobes.''

I have quoted this in full from the copy of the first volume of

the 'Dictiounaire'" belonging to the Zoological Society of London,

which bears the date 1847 on the title-page (the first volume was,

however, first published in 1841—see Sherborn k Palmer, "Dates

of Charles d'Orbigny's Dictionnaire Universal d'Histore Naturelle,

1839-1849," Ann. Mag. N. H. (7) iii. 1899, pp. 350-2), because

there was a re-composition of the matter of the first volume at a

later date.

From the above, it will be seen that Alurmis ferrugineus F.

and A. hhcidiventris Guerin were separated from the genus

Alurnits and formed into a new genus which Chevrolat called

Anisodera. As one of those species must be taken as the type

of the genus Anisodera, I select Fabricius's species ferrugineus as

being earlier than Guerin's. But both ferrugineus and lucidi-

ventris are now included in a subgenus Lissochila, while Anisodera

excavata Baly is made the type of Anisodera proper. There exist

^ood structural differences between the subgenera which are

fairly constant, and I consider them to be of generic importance.

Owing to this fact and in view of the present note on the priority

of Chevrolat's d-escription of Anisodera, I propose to erect a

new genus and sink Lissochila as a synonym of Anisodera as

follows :

—

i, Labrum short, the transverse edge emarginate and covered

with long and stiff hairs. The labrum lies in a lower

plane than the clypeus. Upper side of the body shining.

Elyti-a without pronounced ribs Anisoderojisis, gen. n.

(Type A. excavata Baly.)

ii. Labrum large, the ti-ansverse edge straight, sparsely covered

with hairs. Labrum lies in the same plane as the clypeus,

which is small and almost plain. Upper side of the body,

as a rule, opaque. Elytra with pronounced ribs.

A)iisodflra. Ohevrolat.

(Type A. ferrugluea Fab.)
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Genus Onchocephala Chevr.

Onchocephala quadrilobata Gu^rin.

Onchocephala quadrilobata Guerin, Icon. R^gn. Anim,, Ins.

1844, p. 281 ; Weise, Deut. Ent, Zeit. 1897, p. 121 and 1905,

p. 117; Gestro, Ann. Mas. Stor. Nat. Geneva, 1899, p. 314,

f. 1 ; Maulik, Rec, Ind, Mus, Calcutta, 1915, p. .372.

1 example.

Locality.—Ceylon, Oct. {Fryer),

. Bmige, India, Andaman Islands.

Genus Agonia Weise.

The genus Agonia is divided into two Kul)genera according to

the number of costse on each elytron, thus :—Elytra with three

costje and eight or more rows of punctures, Agonia s. str. ; elytra

with two eostfe and six rows of pun<;tui:^s, Agonella Weise. In

the present case thei^ are four costte and ten rows of punctures,

I therefore take the following new species {Agonia hrishna) as

the type of a new subgenus which I name Ehagonia, The con-

vexity of the eyes, the low costse, the smooth parallel rows of

punctures, the form of the body, all point to the conclusion that

Agonia Icrishiva 1ms close affinity to the genus Downisia Baly.

The species included in the subgenus Agonelkc have higher costse,

coarser punctui^s, and the body more dilated behind—characters

which are strongly marked in the next genus Gonophora. For
these reasons I place Agvnia krishna at the beginning of the

genus Agonia^

Ekagionia, subgeu. nov,

Agonia (Ekagonia) krishna, sp, n. (Text-fig, 1.)

Elongate, paiullel-sided, black, shining. First two joints of

antennae shining, the rest of the joints pubescent ; intei-antennal

space with a protuberance ; eyes strongly convex, Frothorax
parallel-sided, base bisinuate, moderately convex, disc shining,

with a few scattered deep punctures, anterior sui-face trans-

versely strigose with a few brownish hairs, base with a deep
triangular fossa, each side with two shallower and rounded fossee

or depressions. Scutellum smooth, shining, with the apex
ro'unded. Elytra with four costse, first <Jost;a slightly elevated,

ten rows of punctures, between the suture and the first costa

only one row of punctures.

Length, from head to apex of elytra, 5 '5 mm.
Described from one example.

Locality.—Borneo (S'helford),

Type in the British Museum,
Head. The bases of the antennae are well separated from the

mouth -parts by the clypeus, which is strigose and depressed in

the middle. Labium covered with brownish haii's. Seen fi'om

above, the interantennal process is so prominent that it conceals

40»
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the bases of the antennse from view. Antennfe, first two joints

shining and rounded, third joint longest, after the third joint the

antennae are gradually thickened towards the apex. Prothorax

cylindrical, sides with bisinuate margins ; front margin straight,

brownish
;
posterior to the front margin the surface is trans-

versely strigose and is sparsely covered with fine brownish hairs.

Disc smooth, shining, with a few deep punctures. At the base in

the middle is a very deep triangular fossa. On each side of the

disc two depressions, the anterior shallower than the posterior
;

concavity of the depressions with deep punctures. Scutellum

small, oval, smooth, shining. In this specimen there are about

four small punctures near the margins. Elytra parallel sided,

with four costee on each elytron. The first costa is slightly

Text -fie' are 1.

Agonia {Ekatjonia) krisJina. X 8.

elevated, the suture is as much elevated as the first costa if not

more. The second costa is more elevated than the first, the

third and fourth prominently elevated. All the costse meet at

the apex of the elytra. On each elytron there are altogether ten

parallel rows of punctures disposed as follows :—Between the

suture and first costa one row ; between first and second costse

two rows ; between second and third costse two rows ; between
third and fourth costae two rows ; between fourth and lateral

margin three rows. Underside smooth, shining, sparsely covered

with brownish hairs ; mentum, coxee, margins of the abdominal
sternites, tibipe and tarsi with brownish tinge ; fourth joint of

tarsus not longer than the third, claws more or less hidden in

the thick pubescence of the underside of the tarsus.
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Agonia cherapunjiensis, sp. n. (Text-fig. 2.)

Elongate. Upperside subnitid, underside shining. Head,

antennte, underside, legs, a longitudinal middle line on the

pronotum and the scutellum black, elytra and the rest of the

body fulvous. Three costse on each elytron. Three rows of

punctures between the suture and the first costa.

Length, from head to the apex of elytra, 14-5 mm.; antenna,

6 mm.
;
pronotum, 3 mm.

Locality.—Cherapunji, Assam, N.E, India (taken by Mrs.

/Somerset, 15. vii. 1907).

Described from one example.

Type in the British Museum.

Text-fio-ure 2.

Affonia clierapunjiensis. X 4.

Head. Antennse moderately stout, basal joint short, second

joint constricted at base, third joint longest, fourth joint shorter

than third but longer than each of the following joints, fifth to

seventh subequal, eighth to tenth equal but shorter than each

of the preceding joints, eleventh joint bluntly pointed ;
surface

of all the joints except the third hairy and with elongate

punctures. Clypeus much broader than long, apex produced

into a process which passes beyond the interantennal space.

Labrum rufescent, edges bristly. Mandibles broad, black, very
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powerful. Maxillaiy palpi 4-jointetl, fulvous, hairy, fourth joint

darker in colour and bluntly pointed. Labial palpi 3-jointed,

fulvous, hairy, apex of second and third joints black, second joint

dilated at the apex. Frothorax almost as long as broad, sides

with a margin, a longitudinal broad black shining impunctate

raised line in the middle, on each side of this line a raised

impunctate surface. The svirface of the pronotum is coarsely

and broadly punctate, punctures becoming smaller near the base.

Scutellum broader at base, apex rounded, black, impunctate.

Elytra: length 11*5 mm. ; slightly broadened at apex. Fulvous.

Tricostate and punctate-striate. Between the suture and the

first costa three rows of punctures throughout the whole length

of the elytra ; between the first and second costse the rows of

punctures vary ; for a length of 2"5 mm. just beyond the base

there are four rows of punctures ; five punctures in a transverse

line can be counted because the rows are confused ; for a length

of 2-5 mm. in the middle of the elytra three rows of punctures
;

beyond this the number of rows is increased to four; at the apex

it is again three. Between the second and thii-d eostse the rows

of punctures are as follows :—From the smooth shining humeral

callus up to the middle (for a length of 4'5 mm.) two and three

rows of punctures ; from the middle to the apex (except the

extreme apex) four confused rows of punctures. Between the

third costa and the lateral margin the rows of punctures may
be stated as follows :—3, 2, 3j 4, 3.

Legs and underside. Black, smooth, shining.

Agonia wallacei Baly.

Gonophora wallacei Baly, Cat. Hisp. 1858, p. 109; Waterhouse,

Aid. Ident. Ins. ii. t. 153. f. 7; Gestro, Ann. Mus. Stor. Nat.

Genova, 1885, p. 165 and 1897, p. 55.

3 examples.

Locality.— Borneo {Shelford, 20.x. 1901).

Range. Malacca, Sumatra.

Genus Gonophora Baly.

Gonophora h^morrhoidalis Weber, var. undulata Weise.

Hispa hcmnorrhoidalis Weber; Maulik, Rec. Lid. Mus. Calcutta,

xi. 1915, p. 373.

4 examples.

Local ity .—Borneo (Shelford) .

Range. India and the Indo-Malay Penin. Region.

Gonophora chalybeata Baly.

Gonophora chalyheata Baly, Cat. Hisp. 1858, p. 115; Gestro,

Ann. Mus. Stor. Nat. Genova, 1885, p. 168; Bull. Soc. Ital.

1902 (1903), p. 146.

1 example.

Locality.—Borneo (Shel/ord).

It has also been reported from Singapore.
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GoxoPHORA (Lachnispa) modiglianii Gestro.

Gonophora {LachnisjKi) modiglianii Gest. Ann. Mus. Stor Nat
Geneva, 1892, jx 793 and 1897, p. 65.

1 example.

Locality.—Borneo (jShelford).

Dr. Modigliani first took this species at Egano Island.

Genus Hispella Chap.

HisPELLA ATRA Linne.

Hispella atraL.; Maulik, Rec. Ind. Mus. Calcutta, xi. 1915
p. 375.

1 example.

Locality.—Palestine ( Tristram).
Range. Europe, North Africa, Asia Minor, Turkistan.

Genus Dactylispa Ws.

Daotylispa longicuspis Gest.

Bispa longicuspis Gestro, Ann. Mus. Stor. Nat, Genova 1897
p. 108, fig.

' '

1 example.
Locality.—Sarawak, Borneo {Shelford, 1897).
In the specimen before me the base of the elytra is not

ferruginous. In other respects it agrees well with Dr. Gestro's
description.

This species has a wide distribution, having been reported
from Malacca, Sumatra, and Borneo.

Daotylispa bipartita Guerin.

Hispa bipartita Guerin in Duperrey Voy. ' Coquille,' Zool. ii.

1830, p. 141; Gestro, Ann. Mus. Stor. Nat. Genova, 1897,'

p. 109, fig.; and Not. Leyd. Mus. xix. 1897, p. 175; Ritsema,
Midden-Sumatra, iv. 1887, p. 180.

2 examjoles.

Locality.—Borneo {Shelford).

It has been reported from Sumatra, Malacca, Java, and
Borneo.

Daotylispa malayana (?) Gestro.

Daotylispa malayana Gestro, Bull. Soc. Ent. Ital. 1909 n910^
p. 139. \ h

1 example.
Locality,—Malay Benin. {Skeat Expeditioti, 20, xi. 1900).
The species i.s identified from description,

Daotylispa fulvipes (?) Motsch,

Bispa fulvipes Motschulsky, Schrenck's lieise Amur, ii. 1861
p. 238; Gestro, Bull. Soc. Ent. Ital. 1902, p. 56.

'

1 example.
Locality.—Ceylon {Fryer).

The species is identified fioni detcription.
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Dactylispa trifida (?) Chap.

Hispida trifida (?) Oiiapuis, Ann. Soc. Enfc. Belg. xx. 1877,

p. 55; Gestro, Ann. Mus. Stor. Nat. Geneva, 1885, p. 176 and
1897, p. 92.

1 example.
Locality.—Sarawak [Shelford, 1897).
This species has also a very wide distribution, liaving been

reported from Malacca, Sumatra, and Java. The species is

identified from description.

Dactylispa sorob Weise.

Dacti/lispa soror Weise, Deut. Ent. Zeit. 1897, p. 134 and
1905, p. 120.

examples.

Locality.—Peradeniya, Ceylon {Fryer).

The occurrence of this species in Ceylon is recorded here for

the first time. The other locality where it has been taken is

the Nilgiri Hills.

Dactylispa spinosa (?) Weber.

Hispa spinosa Weber ; Maulik, Rec. Ind. Mus. Calcutta, xi.

1915, p. 379.

1 example.

Local ity .—Borneo [SheIford)

.

Range. Sumatra,, Celebes.

The species is identified from description,

Dactylispa leptacantha Gestro.

Hispa leptacantha Gestro, Ann. Mus. Stoi\ Nat. Genova, 1897,
p. 98 ; and Bull. Soc. Ent. Ital. 1904 (1905), p. 151.

5 examples.

Locality.—Sarawak {Shelford, 1897).

Range. Malacca, Sumatra, Borneo.

Genus Hispa L.

Hispa fabricii Guer.

Eispa fahricii Guerin in Duperrey Yoy. ' Coquille,' Zool. ii.

1830, p. i40; and Icon. Regn. Anim., Ins. 1844, p. 268, t. 48.
f. 3 ; Gestro, Ann. Mus. Stor. Nat. Genova, 1885, p. 174.

1 example.
Locality.—New Britain {Willejy, l.iii.l898).

Range. New Guinea, New Pomerania, New Mecklenburg.

Genus Platypria Guer.

Platypria echidna Guer.

Platypria echidna Guerin, Rev, Zool. 1840, p, 139; Gestro.
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Ann. Mas. Stor. Nat. Genova, 1890, p. 246, fig., and 1897,

p. 112 ; Maulik, Rec. Ind. Mus. Calcutta, xi. 1915, p. 380.

1 example.

Locality.—Pei-adeniya, Ceylon {Fryer).

Ravge. India, Ceylon, Tonkin.

Platypria hystrix F.

Bispa hystrix Fabricius, Suppl. Ent. Syst. 1798, p. 116 ;

Maulik, Rec. Ind. Mus. Calcutta, xi. 1915, p. 381.

1 example.
Locality.—Peradeniya, Ceylon {Fryer).

Range. India, Ceylon.

CASSIDIN^.

Genus Himatidium F.

HiMATiDiUM CAPENSE Herbst.

Cassida capensis Herbst, Natursyst. Kaf. viii. 1799, p. 278,

*

Bimatidium comptitm Perty, Delect. Anim. Bras. 1830-34,

p. 101, t. 20. f. 8; Guerin, Icon. Regn. Anim., Ins. 1844,

'

Imatidium fasciatitm Fabricius, Syst. El. i. 1801, p. 346;

Illiger, Mag. Ins. i. 1802, p. 392.

Cassida fasciata Olivier, Ent. vi. 1808, p. 971 ; 97, t. 6.

'

Himatidium fasciatum Boheman, Mon. Cassid. i. 1850, p. 65,

t. 2. f. 13.

4 examples.

Locality.—Amazons {Goodman, 1879).

Range. Brazil, Bolivia, Ecuador, Peru.

Genus Prioptera Hope.

Prioptera westermanni Mannh.

Prioptera westermarmi Mannerheim, Bull. Soc. Nat.

xvii. 1844, p. 864 ; Boheman, Mon. Cassid. i. 1850, p. 45.

1 example.

Locality.—Shan States, Burma, 23.iii. 1905.

Range. Assam, Tenasserim, Tonkin.

Prioptera octopunctata F.

Cassida octopunctata Fabricius, Mant. Ins. 1787, p. 63; Ent.

Syst i. 1792, p. 296 ; Syst. El. i. 1801, p. 395 ;
Linne, Syst, ^a,t,

ed xiii, Gmel. 1787, i., iv. p. 1636; Olivier, Enc. meth. v. 1790,

p. 382, and Ent. vi. 1808, p. 946 ; 97, t. 3. f. 38 ;
Herbst, Natur-

syst. Kaf. viii. 1799, p. 334.

Mosc.
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Prioptera ociopunciata Bohenian, Mon. Cassicl. i. 1850, p. 55.

Prioptera decempustulata^ Boh. Mon. Cassid. i. 1850, p. 55.

Boheman distinguishes decetrnpustulata from ociopunciata

thus :
—" Statura et summa similitudo P. '^-punctaim, ssepe non-

nihil major, antennis totis fiavo-testaceis, elytris subtiliter, vage
punctulatis, pectore nigro, ab ilia bene distincta." I have examined
thirty-eight examples of decemjyustulata and octopiunctata (Brit.

Mus. Coll. & Camb. Univ. Coll.). In view of the material before

me, I am in a jDosition to state that the characters mentioned
by Boheman to distinguish \0-pusiulata from ^-punctata are

untenable. These characters are merely individual variations.

Moreover, the genus Prioptera is well known for the variability

of its species. I therefore regard lO-pustulata as a synonym of

8-punctata F.

13 examples.

Locality.—Borneo {Shelford).

Range. Malacca, Sumatra, Java, Siam.

Genus Epistictia Boh.

Epistictia matronula Boh,

Epistictia matronula Boheman, Mon. Cassid. i. 1850, p. 14;
Weise, Deut. Ent. Zeit. 1901, p. 49.

1 example.
Locality.—Ceylon {Fryer).

This species has been reported only from Ceylon.

Genus Oma Spaeth.

In discussing the scope and limits of several genera of the
Cassidinre (Archiv f, ISTaturg. Ixxix. 1913, Abt. A. vi. p. 128),
Dr. Spaeth erects the genus Oma for two species, viz., raonstrosa
Boh. and denticula Boh., which he separates from the genus
Desmonota founded by Hope in 1839 (Ann. & Mag. Nat. Hist. (1)
iii. 1839, p. 97). The differences in the characters of Desmonota
and Oma may be stated as follows :—

Desmonota Hope.—The basal six joints of the antenna? are
shining, and very sparsely covered with scattered hairs. The
apical five joints are opaque and thickly covered with hair. The
sixth joint is much shorter than the fifth and also the following
joints.

Oma Spaeth.— The basal five joints of the antennte ai-e shining
and very sparsely covered with scattered hairs. The six apical

joints are opaque, and thickly covered with hairs. The sixth
joint is longer and thicker than the fifth joint and about equal
in length to the following joints.

Hope took Germai-'s species Cassida platynota as the type of

Desmonota and drew up a description of the generic characters.
In doing so he was in considerable doubt, as will appear from
the following extract from his remarks on the irenus :

— " The
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species of this division require a very accurate exainination

;

none of my acquaintance accord altogether with the above
generic characters ; they requii-e, therefore, further division

;

the typical insect is from the • Brazils." Boheman, the next
writer on the genus who described monstrosa and denticula under
Desmonota (Mon. Cassid. i. 1850, pp. 144 & 141), evidently did

not examine the specimens carefully or he would have been
struck with the differences in the structure of the antennae.

Oma denticula Boh., var. kbishna, n.

The specimen before me agrees well with denticula, but the

colour of the dorsal side is dark. As I cannot find any struc-

tural dilFerence, I make this specimen the type of the new
variety krishna.

Desmonota variolosa F., which is green in colour, has a similar

dark variety. The occurrence of a dark variety in these allied

genera is therefore not uncommon.
Locality.—South America, 25. i. 94.

It has been reported from Paraguay, Bolivia.

Type of variety in the British Museum.

Genus Prenea Spaeth.

Prenea strigata Panz.

Cassida strigata Panzer in Voet's Beschreib. u. Abb. hartsch.

Ins. 1798, p. 81, t. 42. f. 10.

Dolichotovia strigata Boheman, Mon. Cassid. i, 1850, p. 202.

Cassida similis Panzer, 1. c. p. 81, t. 42. f. 11 ( $ ).

8 examples.

Locality.—Amazons (Goodman, 1879).

Ilange. Amazons, Ecuador.

Genus Oxynodera Hope.

OXYNODERA COLLICULUS Boh.

Dolichotoma colliculus Boheman, Mon. Cassid, i. 1850, p. 189.

1 example.

Locality.—Amazons {Goodman, 1879).

It has been reported from Para.

Genus Canistra Er.

Canistra irrorata Guer-in.

Oxijnodera irrorata Guerin, Icon. Regne Anim., Ins. 1844,

p. 289.

Canistra irrorata Boheman, Mon. Cassid. i. 1850, p. 168,

t. 3. f. c.

2 examples.

Locality.—Amazons {Goodman, 1879).

Range. Bi'azil, Misiones, Bolivia, Pai'aguay.
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Genua Pseudomesomphalia Spaeth.

PSEUDOMESOMPHALIA CHALYB^A Germ.

Cassicla cludyhcea Germar, Ins. Spec. Nov. 1824, p. 532.

Ilesomphalia chalybcea Boheman, Men. Cassid. i. 1850, p. 248.

1 example.

Locality.—Brazil.

Range. Bi-azil, Paraguay.

Pseudomesomphalia decemguttata Sturm.

Cassicla decemgiMata Sturm, in Thon, Abbild. ausl. Ins. Kaf.

1826-28, p. 2, t. 1. f. 3.

Mesomphalia decemguttata Boheman, Mon. Cassid. i. 1850,

p. 321.

2 examples.

Locality.—Amazons {Goodman, 1879).

Range. Columbia, Equatorial Brazil.

Pseudomesomphalia discoides Linne.

Gassida discoides Linne, Syst. Nat. ed. 10, 1758, p. 364

;

ed. 12, 1767, i., ii. p. 578 ; ed. 13, Gmel. 1787, i., iv. p. 1642.

3 examples.

Locality.—Amazons {Goodman, 1879).

Range. Equatorial Brazil, Peru, Cohimbia, Venezuela, Ecuador.

This has a very wide distribution. Since the time of Linne
many writers have written about it, and it has received many
names. For a list of the literature and the synonyms I refer

the reader to the Catalogvie of Cassidinee by Dr. Spaeth (Berlin,

1914).

Genus Neomphalia Spaeth.

Neomphalia vulnerata Boheman.

Mesomphalia vidnerata Boheman, Mon. Cassid. i. 1850, p. 249.

ab. suhjyustzdata Boh. Mon. Cassid. i. 1850, p. 250.

1 example.

Locality.—Brazil.

Neomphalia adspersa Boheman.

Mesomphalia adspersa Boheman, Mon. Cassid. i. 1850, p. 355.

2 examples. ''

Locality.—Amazons {Goodman, 1879).

Range. Para, Brazil.

Genus PcEciLASPis Hope.

Pcecilaspis pantherina Klug.

Gassida pantherina Klug, Preisverz. 1829, p. 7.
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Poecilaspis pantherina Boheinan, Mon. Cassid. i. 1850, p. 413.
ab. duodecimmaculata Boh. 1. c. p. 414.

5 examples.

Locality.—Pilcomayo {J, Graham Kerr).

Range. Brazil.

PcECiLASPis DECEMPUSTULATA Bolieman.

Pc&cilaspis decempustulata Boheman, Mon. Cassid, i. 1850,

p. 416.

1 example.

Locality.—S. America, 25.i.94.

Boheman records it from Tucuman and Rio de la Plata.

PCECILASPIS NERVOSA F.

Cassida nervosa Fabricius, Syst. El. i. 1801, p. 405 ; Illig. Mag.
Ins. V. 1806, p. 228.

Poecilaspis nervosa Boheman, Mon. Cassid. i. 1850, p. 286.

15 examples.

Locality.—Amazons {Goodman, 1879).

Range. Brazil, Paraguay.

Genus Anacassis Spaeth.

Anacassis cribrum Klug.

Cassida cribrum Klug, Preisverz. 1829, p. 8.

Mesomphalia cribrum Boheman, Mon. Cassid. i. 1850, p. 356.

2 examples.

Locality.—Brazil.

Genus Selenis Hope.

Selenis spinifex Linne.

Cassida sjyinifex Linne, Amcen. Acad. vi. 1763, p. 392; Syst.

Nat. ed. 12, 1767, i., ii. p. 576; ed. 13, Gmel. 1787, i., iv.

p. 1638.

3 examples.

Locality.—South America, 25. i. 94.

This is a very common insect. Many writers have written
about it. I refer the reader to Spaeth's Catalogue, p. 52.

Boheman, Mon. Cassid. ii. p. 99, distinguishes S. nebidosa
thus :

—" S. spi7iifex minus lata, magis convexa, prothoracis et

humerorum structura, necnon elytris apice sub-rotundatis, ab ilia

abunde distincta." Having examined 28 examples of nebidosa
and spinifex in the collection of the British Museum, I am of

opinion that they must be regarded as the same species and
that characters mentioned by Boheman cannot distinguish them.

Genus EcHOMA Spaeth.

EcHOMA NORMALis Germar.

Cassida normalis Germar, Ins. Spec. Nov. 1824, p. 538.
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Omoplata nortnalis Boheman, Mon. Cassid. ii. 1854, p. 104,

Cassida suturalis Olivier, Enc. meth. v. 1790, p. 385 ; Ent. vi.

1808, p. 942 ; 97, t. 4. f. 95 (nee F.).

2 examples.

These are without locality-labels, but it is a well-known
Brazilian species.

Genus Omaspides Boh.

Omaspides olathrata L. (var. a).

1 example.
Locality.—Amazons {Goodman, 1879).

This is a common insect. It has also been reported from
Dutch Guiana and Cayenne.

Genus Chelymorpha Boh.

Chelymorpha marginata L.

2 examples.

Locality.—Amazons {Goodman, 1879).
Range. Cayenne, Brazil.

Chelymorpha variolosa Oliv.

Cassida variolosa Olivier, Enc. meth. v. 1790, p. 385 ; Ent. vi.

1808, p. 958 ; 97, t. 2. f. 21 ; t. 3. f. 46.

'

1 example.
Locality.—Amazons {Goodman., 1879).

Range. Para., Cayenne.

Genus Physonota Boh.

Physonota alutacea Boh., var. cyrtodes.

Physonota alutacea Boheman, Mon. Cassid. ii. 1854, p. 192
;

Champion, Biol. Centr.-Amer., Col. vi. (2) 1885-94 (1894),
p. 166.

2 examples.

Locality.—Mexico {Gadoto).

Range. Central America, Columbia, Venezuela, j\Iexico.

Genus Batonota Hope.

Hope erected the genus Batonota (spine-backed) in 1839.
He did not draw up any synoptical table of the allied genera.
The remarkable dorsal prolongation of the elytra into a double
spine led hi-m to found this genus. He took hidens F. as the type,
but at the same time he included Cassida truncata of Fabricius,
which has no spine, in Batonota. Later anthors did not question
this inclusion of truncata F. : thus at present the genus is com-
posed of 42 species of heterogeneous insects which obviously
fall into at least three genera. Out of the 42 species 34 are
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represented in the British Museum Collection, and these I have
examined. The genus Batonota may be divided as follows :

—

A. Scutelluin trapezoidal.

1. The elj'tra produced into a long dorsal double .

spine, the lateral sides of the elytra concave at

the middle Batonota Hope.

1'. The elytra not prodiiced into a long spine, dor-
sally gibbous, the lateral sides of the elytra

convex or straight, more explanate A]cantaTca\, gew.wci'V.

A'. Scutellum triangular. Insects small, ovate; elytra
dorsally more or less gibbous, deeply punctate ... TrihonaX, gen. nov.

The species are distributed as follows :-

Genus Batonota.

hidens P.

nigra Boh.

monoceros Germ.

pugionata Germ.

pugnax Boh.

cornigera Boh.

mucronata Boh.

aurita Boh.

parallela Blanch.

ensifera Boh.

spinosa Boh.

apiculata Boh.

acideata Boh.

yiicatana Champ.

nodosa Boh.

*rufomarginata Wgenr.

*rugosa Wgenr.

*minima Wgenr.

*bellicosa Boh.

Genus Akantaka.

funesta Boh.

truncata Fab.

peregrina Boh.

godmani Bal}'.

viridisignata Boh.

exaltata Fab.

dejeani Boh.

bivittipennis Boh.

rufoornata Baly.

l-iesenivetteri Boh.

coUaris Baly.

tenehrosa Boh.

distincta Baly.

sexplagiata Wgenr.

hiplagiata Champ.
insidiosa Boh.

*kunzei Boh.

*marginevittata Wgenr.

*ceneocincta Spaeth.

*fasciata Wgenr.

G^nus Teikona.

turrifera Boh.

humeralis Oliv.

lerouxi Boh.

In the above list I have not seen the species marked with an
asterisk, but I have placed them in their respective genera with
the help of Wagener's table (Mitt. Miinch. Ent. Ver. v. 1881,

p. 44). Batonota nodosa Boh. appears to be an intermediate
form. The shape of the body is similar to some forms of

Akantaka, but the double spine on the back (which is rather

short) decides its position in Batonota.

Akantaka rufoornata Baly, var. amazonensis, n.

1 example.

I have exatiiined six specimens of the species including the

type. They are all from Nicaragua. The present example is

the Brazilian variety of this species. Var. amazonensis is (1)

larger, (2) the lateral sides of the elytra are more convex at the

f Akantaka is a Sanskrit word meaning "without thorn.'

X Trikona is a Sanskrit word meaning "triangular."
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posterior angles, (3) the rufous spots on the explanate margin
of the elytra are much smaller.

Locality,—Amazons {Goodman, 1879).

Type of variety in the British Museum.

Genus AsPiDOMORPHA Hope.

ASPIDOMORPHA MILIARIS F.

Cassida mlliaris Fabricius, Syst. Ent. 1775, p. 91.

Aspidomorpha miliaris Boheman, Mon. Cassid. ii. 1854, p. 261
;

Weise, Deut. Ent. Zeit. 1896, p. 16 ; Spaeth, Ann. Mus. Nat.
Hung. i. 1903, p. 138; Maulik, Rec. Ind. Mus. ix. 1913, p. 110.

3 examples.

Locality.—Malay Penin. (Skeat Expedition, 30. xi. 1900).
Range. Philippine Is., Sunda Is., New Guinea, India, Yunnan,

Tonkin.

Aspidomorpha tecta ]3oh.

Aspidomorpha tecta Boheman, Mon. Cassid. ii. 1854, p. 276;
Weise in Voeltzkow, Reise Ostafrika, Chrysomel. 1910, p. 451.

4 examples.

Locality.—S. Africa [M. Wihnan).

Aspidomorpha punctum F.

Cassida punctrim Fabricius, Syst. El. i. 1801, p. 404.

Aspidomorpha ^JiMiC^wm Boheman, Mon. Cassid. ii. 1854,

p. !^81 ; Spaeth, Ann. Mus. Nat. Hung. i. 1903, p. 151.

1 example.
Locality.—Matador.
Range. New Guinea, Papua Is., North Australia.

It is a variable species,

Aspidomorpha inquinata Boh.

Aspidomorpha inquinata Boheman, Mon. Cassid. ii. 1854,

p. 309.

1 example.

Locality.—New Britain [A. Willey).

Hitherto it has been recorded from the Andamnns and
Tenassei-im only. This species probably has a veiy wide
range.

Aspidomorpha Australasia Boisd.

Aspidomoiyha australasice Boisd. Faiine Ent. Oeeanie (Astro-

labe), ii. 1835, p. 537; Boheman, Mon. Cassid. ii. 1854, p. 308;
Spaeth, Ann. Mus. Nat. Hung. i. 1903, p. 147.

1 example.

Locality.—Solomon Islands [Willey).

Range. New Guinea.
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ASPIDOMORPHA ASSIMILIS Boll.

Aspidomorpha assimilis Boheman, Mon. Cassid. ii. 1854, p. 314;
Spaeth, Ann. Mus. Civ. Geneva, xli. 1904, p. 75.

1 example.

Locality.—^Malay Penin. [Skeat Expedition., 30. xi. 1900).

Range. Java, Sumatra.

Aspidomorpha cincta F.

Cassida cincta Fabricius, Spec. Ins. i. 1781, p. 109; Mant. Ins.

i. 1787, p. 63 ; Ent. Syst. i. 1792, p. 295 ; Syst. El. i. 1801, p. 392
;

Linne, Syst. Nat. ed. 13, Gmel. 1787, i., iv. p. 1637; Herbst,

ISTatursyst. Kaf. viii. 1799, p. 331 ; Klug, Erman's Reise, 1835,

p. 47.

Aspidomorpha cincta Boheman, Mon. Cassid. ii. 1854, p. 251
;

Wollaston, Ool. Hesp. 1867, p. 154.

3 examples.

Localities.—Zomba, Nyasaland [Cameron, 25. iv. 1900) ; British

Central Africa, 6. vi. 1908 ; Durban {F. Miiir, 1902).

Aspidomorpha natalensis Boh.

Asjndomorjyha natalensis Boheman, Mon. Cassid. ii. 1854,

p. 303.

1 example.

Locality.

—

TiOnibsi {Cameron, 25. iv. 1900).

Aspidomorpha quinqubfasciata F.

Cassida quinquefasciata Fabricius, Syst. El. i. 1801, p. 401
;

Klug, Erman's Reise, 1835, p. 47.

Aspidomorpha quinquefasciata Boheman, Mon. Cassid. ii. 1854,

p. 250.

1 example.

Locality.—Nyasaland, 6. vi. 1908.

Range. Central and West Africa, Reunion.
There is very little difl'erence between A. quinque-fasciata F.

and A. hodibtmtda Boh. I am inclined to think that they are the
same species, particularly in view of the fact that the species

of Aspidomorpha are extremely variable.

Aspidomorpha amabilis Boh.

Aspidomorpha amabilis Boheman, Mon. Cassid. ii. 1854, p. 315

;

Weise, Deut. Ent. Zeit. 1897, p. 104.

Cassida micans 01. Ent. vi. 1808, p. 960 ; 97, t. 5. f. 83 (nee F,).

Locality.—Java.

Range. India, Burma, Java, Sumatra, Ceylon.

Aspidomorpha furcata Thunb.

Cassida furcata Thunberg, Nov. Ins. Spec. v. 1789, p. 87, t. 5.

f. 96 ; Herbst, Natursyst. Kaf. viii. 1799, p. 265, t. 132. f. 7.

Proc. Zool. Soc—1916, No. XLI. 41
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Casslda dorsata 01. Euc. iiietli. v. 1790, p. 388; Eiit. vi. 1808,

p. 961; 97, t. 3. f. 45 (nee F.).

Casslda iiilcaiis E;i,bricius, 8yst. El. i. 1801, p. 398.

Aspidomorpha miccms, Boh. iMou, Cassid. ii. 1854, p. 313,

1 example.

Locality.—Formosa (ex coll^ G. R^ Crotch)^

Range. South Ciiina, India, Sunda Is.

Aspidomorpha bul.cicula Boh.

Aspidomorpha dtdcicida Boliaman, Mon. Cassid, iv. 1862,,

p. 278; Spaeth, Sarawak Mus. Joura. i, 1912, p, 117; Maulik,

Rec. Ind. Mus. ix. 1913, p.. 112.

4 examples.

Locality.—Borneo, [Shelford)..

Range. Sumatra, Borneo.

AsPIDOMOUPUA ST.. CKUCIS F.,

Cassida st.. cracls Fabricius, Ent, Syst. iv. 1792^ App. p. 446
;

Syst. El. i. 1801, p. 401.

Aspidomorpha st. crucis Boheman, Mon. Cassid. ii. 1854,

p. 287, t. 6. f. B; AYeif>e, Deut. Ent. Zeit. 1897, p. 102.; Maulik,

Rec. Ind. Mus. ix. 1913, p. 111.

5 examples.

Locality.—Java (i'\ Mitir), Malay Penin., i^Skeat Expedition,

30. xi. 1900).

Genus Cgkchyldctenia Spaeth.

In his recent Catalogue of the Cassidinae (Berlin,, 1914)
Dr. Spaeth has entirely omitted Bohenxan's species Cassida

nigrovittata (Boh. Mon. Cassid. ii. 1854, ja. 341). There are

two examples, including the type, in the British Museum which
Boheman' records from Calcutta. I have seen a third example
in Mr. Andrewes' collection which is from Chota I^agpur, India.

The exaixiination of these specimens reveals the fact that they
cannot belong to the genus Cassida. But they agree well with
the characters of Conchyloctenia as defined by Spaeth (Ann.
Soc. Ent. Belg. 1902, p. 449). In the form of the body the

species resembles the iigrina group ; the tibise are also sulcate on
the extei-nal side ; nigrovittata, therefore,, must come under
Conchyloctenia. It is inter-esting to note that all the species

recorded under C'oncliytoctenia are found in Africa. This
species therefore extends the distribution of the genus to the

Oriental region.

Conchyloctenia tigrina Oh
Cassida tigrina Olivier, Ent. vi. 1808, p. 95-7 ; 97,. t. 5. f. 78

;

Boheman, Mon. Cassid. ii. 1854, p. 336.

2 examples.

Locality.—S. Africa {M. Wilman).
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Genus Hybosinota Spaeth.

Hybosinota turrigera Boh.

Cassida turrigera Boheman, Mon. Cassid. iv.l862, p. 283.

Hybosinota turrigera Spaeth in Sjostedt, Zool. Exped. Kili-

mandj. I. 1910, Abt. 7, p. 283.

Asphalisia tuta Weise, Arch. f. Naturg. Ixx. 1904, i. p. 172.

1 example.

Locality.—Louren^o Marques (i^. IfmV, 10. viii. 1900).

Range. Zanzibar, Bechuanaland.

Genus Laccoptera Boh.

Lacooptera quadrimaculata Thunb.

Cassida quadrimaciolata Thunberg, Nov. Ins. Spec. v. 1789,

p. 86, t. 5. f. 94.

2 examjDles.

Locality.—Formosa {ex coll. G. E. Crotch).

Range. South China, India, Andaman Is.

Genus Silana Spaeth.

SiLANA FARINOSA Boh.

Cassida farinosa Boheman, Cat. Col. Ins. Brit. Mus. ix. 1856,

p. 146 ; and Mon. Cassid. iv. 1862, p. 350.

3 examples.

Locality.—Maha Illupalama, Ceylon (J. C. F. Fryer, iii. 1912).

This species has been reported from Ceylon only.

Genus Cassida L.

Cassida decipiens Spaeth.

Cassida decipiens Spaeth, Deutsche Ent. Zeitschr, 1906,

p. 389.

1 example.

Locality.—Zomba {Cameron, 25. iv. 1900).

Spaeth reports it from Mashonaland.

Genus Chirida Chap.

Chirida cruciata L.

Coptocycla cruciata Boh. Mon. Cassid. iii. 1855, p. 396.

Chirida cruciata Chapuis, Gen. Col. xi. 1875, p. 405.

1 example.

Locality.—Amazons {Goodman, 1879).

Range. Argentina, Brazil.

41*
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Chirida scalaris Weber.

CassIda scalar is Weber, Observ. Ent. i. 1801, p. 51 ; Fabricius,
Syst. El. i. 1801, p. 391 ; Olivier, Etat. vi. 1808, p. 967 ; 97, t. 6.

f. 94.

Coptoci/cla scalaris Boheman, Mon. Cassid. iii. 1855, p. 124.
Metriona scalaris Weise, Deutsche Ent. Zeitschr. 1897, p. 107.

2 examples.

Locality.—Malay Penin. {Skeat Exjyedition, 30.. xi.. 1899).,

Range. India and Indo-Malay region.

Genus Thlaspida Weise.

Thlaspida FORMOSA Spaeth.,

Thlaspida formo.sce Spaeth, Ann.. Mus. IS'.at.. Hung, xi. 1913,
p. 46 ; and Suppl. Eiit, iii. 1914^ p. 16.

1 example.
Locality.—Formosa {ex coll.. G. R,. Crotch),.

Genus ThlaspidosojiIA. Spaeth..

. Thlaspidosomadohr.ni, Spaeth..

Thlaspidosoma dohrni Spaeth, Stett, Ent. Zeito. Ixii. 1901, p. 5

;

and Sarawak Mus, Journ.. i. 1912, p. 119,

4 examples.

Locality.—Borneo {Shelford, 20,x. 19Q1).
Range. Sumati'a,,

Gen.us Thlaspid.omorpha Spaeth.

Thlaspidoaiorpha balyi Boh.

Coptocycla halyi Boheman, Mon, Cassid, iii. 1855, p. 403.

1 example.

Locality.—--Ceylon. {U.. H^ W. Pearson)..

Genus RnococAssis Spaeth,

Rhococassj.s flayoplagiata Baly,

Coptocyclaflavoplagiata^B^Xj,. 3onxn..'Eii\t..n. 1863, p. 102.
Met7'io7ia Jlavoplagiata Weise, Deutsche Ent. Zeitschr. 1905,

p. 125.

8 examples.

Locality,—Borneo {Shelford) ,

Range. Su,matra,. Siam.

GenifliS CilD!PT€K!YCaA Boh.

CoPTocycLA placida (?) Boll,

Coptocycla p>lacida Boheman, Mon. Cassid. iii. 1855, p. 415.

1 example.
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Locality.—Amazons {Goodman, 1897).

Identified from description. It has also been reported from
Cayenne, Goiiana.

Genus Metriona Weise.

Metriona judaica F.

Coptocycla judaica Bohemati, Mon. Cassid. iii. 1855, p. 293
;

Champion, Biol. Centr.-Amei-., Col. vi. (2) 1885-94, p.. 209.

3 examples.

Locality.—Amazon-s [Gxfodtiian-, 1879).

Range. S. America, Panama.

Metriona cIrcuMdAta Herbst.

Coptocycla circumdata !Bt)lie"man, Mon. Cassid. iii-. 1855, p. 279.

Metriona circarfidata Spaeth, Ann. Mtis. Nat. Hung. i. 1903,

p. 128 ; Maulik, Bee. liid. Mu&. Calcutta, ix. 1913, p. 114.

1 example.

Locality.—New Britain {A. Willey, 1. iii. 1898).
Range. India, Indo-China, Philippine Is., CelelDes*

Genus Csaridotis Boh.

Charidotis Abrupta Boh.

Charidotis ahrupta Boheaaan, Moli. Cassid. iii. 185S, p. 11,

t. 7. f. B.

15 examples.

Locality.—Amuzons {Guodman, r8Y9V
Range. Brazil, Veneztiela, Cayeniie, Guialia.

Genus CteintdchIra Chap.

Ctenochira geminA Boh-.

Coptocycla gemina Boheman, Mon. Cassid-. iii. ISSS, p. 455v

1 example.
Locality.—Ama^otis '{Utndman, 1879).

It has also been reported fi-ota Pai-^.

Ctenochira tLEdTA Er.

Cassida plecta ErichBon, Ai-ch. f. Nattirg-. xiii. 1"847, p. 154.

Coptocycla plecta Boheman, Mon. Cassid. iii. IBSS, p. S'OS-.

1 example.
Locality.'—Amazons '(Goodjinan-, 1879).

It has also been reported from Peru>
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KeT/ to the Genera most nearly allied to Pison.

1. Mandibles excised on the outer margin Pisonopsis Fox.
Mandibles not excised 2.

2. Abdomen with a long petiole; mesopleurse cx)arsely longi-

tudinally striated AuIacopJiihis Sm.
Abdomen without a long petiole ; mesopleurse not striated... Pison Jur.

The petiole in Aulacophihis is formed by tlie fii^t stern ite,

distinguishing the genus clearly from those species of Pison in

which the abdomen is subpetiolate through the narrowing of the

first tergite to the ba?;e.

Genus AuLAcotiiiLuS Sm,

Key to the Species o/ Auiacophilus.

1. First recurretit uervure received distinctlj' befoi'e the

apex of the first cu"bital ; the slender petiole of the

fir.st segment, as far as the apex of the dorsal s\ilcus,

longer than the hind trochanter and femur combined. A. eumenoides Diicke,

First recurrent norvure interstitial M'ith the first trans-

verse cubital nervnre; the slender ijetiole of the first

segment as far as the apex of the dorsal snk-as slrorter

than the hind trochanter and femur combined 2.

2. Petiole to the end of the sulcus no longer than the Tiind

fettiur^, posterior ocelli distinctly further from the

eyes tlian from each other ; three basal joints of

antennpe ferruginous ...._ ^. vespoides Sm.
Petiole to the end of the sulcus longer than the hind

femur ; posterior ocelli equidistant from the eyes and
from each other ; antennae wholly black _ A.jansoniT-dvTi.

1. AULACOPHILUS EUMENOIDES Dlicke..

Aulacophihis eumenoides Diicke, Zeitschr. Hym. Dipt. iv. p. 97

(1904),$.

This is at once distinguished ffom the two other species by
the longer and more slender petiole, the slender portion of which
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is distinctly longer than the posterior trochanter and femur com-
bined ; the second segment is gradually nai-rowed at the base as

in jansoui, not broad at the junction with the first segment as in

vespoides ; the posterior ocelli are as far from each other as from
the eyes, which are nearer to each other both on the vertex and
the clypeus than in the two other species.

Mat). Obidos, Amazon {DilcJce), November.

2. AULACOPHILUS VESPOIDES Sm.

Aulacophilus vesjjoides Sm. Trans. Ent. Soc. London, p. ,305

(1869),?.^

The petiole is more abruptly and strongly swollen at the apex
than in either of the other species, the linear portion shorter,

and the second segment very much broader at the base. The
median segment is shorter than in jansoni, and the eyes further

apart on the vertex ; the colour of the legs and antennae is also

diflferent.

Hah. Brazil {Sicainson).

3. Aulacophilus jaksoni, sp. n.

5 . Nigra ; opaca ; segmento primo petiolo, calcariisque ferru-

gineis ; alis subhyalinis ; costa late fusco-hyalina, venis ferru-

gineis.

Long. 10 mm.
$ . Head, thorax, and median segment very finely and closely

punctured, the frontal sulcus distinct, but very delicate
;
posterior

ocelli as far from the eyes as from each other, the eyes about
half as far again from each other on the clypeus as on the vertex.

Antennse short, much thickened towards the apex ; second joint

of the flagellum nearly as long as the first and third combined.
Mesopleurse very coarsely and closely horizontally striated, the

area immediately below the tegulse much more finely striated.

Dorsal surface of the median segment about half as long again

as the scutellum and postscutellum combined, the median sulcus

distinct, the sides of the segment almost smooth, not irregularly

obliquely striated on the upper part as in vespoides ; the apical

slope obscurely transversely striated, with a deep median sulcus.

Petiole of the first abdominal segment a little longer than the

hind femur ; the swollen apical portion about twice as long as

its apical breadth, mvich more slender and elongate than in

vespoides ; second segment gradually narrowed to the base ; the
third, fourth, and fifth segments with a narrow, dull brown,
apical band. Second abscissa of the radius fully as long as the
distance between the recurrent nervures on the cubitus ; first

recurrent nervui-e interstitial with the first transverse cubital

nervure ; transverse median nervure interstitial with the basal

nervure.

. Hab. Ohontales, Nicaragua (Janson).

Difiers from vespoides as noticed under that species in the key.
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Genus PisoN Jur,

All/son Spinola, Ins. Ligiu-. ii. 4, p. 253 (1808) (nee Jurine).

Pison (Jurine) Spinola, Ins. Ligur. ii. 4, p. 255 (1808).

Tachybzdus Latr. Gen. Crust, et Ins. iv. p. 75 (1809).

Neinhridia Brulle, Ann. Soc. Ent. France, ii. p. 408 (1833).

Pisonitus Shuck. Ti-ans. Ent. Soc. London, ii. p. 79 (1837).

Pisonoides Sni. Journ. Proc. Linn. Soc, Zool. ii. p. 104 (1857)
(subgenus).

Parapison Sm. Trans. Ent. Soc. London, p. 298 (1869) {=Pi-
sonoides).

Psettdonysson Rad. Horse Soc. Ent. Ross. xii. p. 104 (1876).

^^aracermivius Rad. Horse Soc. Ent. Ross. xxi. p. 432 (1887)

(= Pisonoides).

Taranga W. F. Kirby. Trans. Ent. Soc. London, p. 201

(1884).

Pisum Schulz, Spolia Hymen, p. 212 (1906).

The genus is very widely distributed, being found in almost
all tropical and warm temperate countries, though it does not
extend into the northern portions of the temperate zone. But
the number of species in the different portions of its range is

most uneven : out of one hundred and nine species catalogued fifty

are from Australia, seventeen from the Austro-Malayan and
various itisular regions, thirteen from the Oriental, nine from the

Palfearctic, nine from the Ethiopian, and eleven from the Ameri-
can regions. In my opinion, this distribution points to the

genus being in a declining state, the majority of the species

being from Australia or from island areas where the competition

is likely to be less keen ; the number of species on the large

continental areas is not great, noj" are individuals particularly

numerous. Such of the species as have been observed build mud
nests in holes in wood, key-holes, or similar situations, stocking

their nests with small spiders, which are paralysed by stinging.

Owing to these habits the species are easily transported on ships,

giving rise to a considerable extension of range in several species,

such as P. spinolce and P. argentatus.

The genus has been divided into subgenera according to the
neuration, but these subgenera are in no way natural ; Pisonoides

Sm., which must replace the later and more generally used
Parapison Sm., has the second cell absent, but the species are

not all nearly related to each other, and I have seen specimens

of Pison in which the second cubital cell is absent on one side

and present, though of small size, on the other side. Pisonitus

Shuck., which is distinguished by the reception of the second

recurrent nervure close to the middle of the second cubital cell,

is difficult to separate with einj certainty owing to variation in

the position of this nervure in some species of Pison, as in

P, xanthopus Brulle. The size of the second cubital cell is

subject. to much variation in many species oi Pison and cannot

be relied on for specific distinctions.
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The present paper is fouDfled on the collection of the British

Musemn, Avhich contains nearly all the described Australian
species, to which I am able to give a key, but owing to numerous
gaps in the collection from other regions, I cannot give a key to

the whole genus, but only to the species from certain regions.

The sexual differences are not usually great, consisting of a dif-

fei-ence in the shape of the anterior margin of the clypeus, and
usually in an increase in tlie distance between the eyes in the
male. But several species, such as insigve Sickm., regalis Sm.,
tuherculatus Sm., and mdijjennis Sm,, have carinas or tubercles

on the ventral segments of the male, and algirictim Kohl and
fenesiratus Sm. show a dilatation of some of the joints of the
flagellum in the male.

The species which I have not seen are indicated by an
asterisk.

Kei/ to the Ethiopian Species o/Pison (including those fiom
St. Helena, Mascarene, and Seychelles Islands).

1. Two cubital cells (Pisonoides) 2.

Three cnhital cells, very rarely with only two on one
side (Fison) 3.

2. Legs, except the 'coxaj, ferrnginous 5 tii-st recurrent
nervure interstitial with the tirst transverse cubital [(Seychelles.)
nervnre T. isola tutn Turn.

Tarsi and fore tibise testaceous, the rest of tlie legs

almost entirely black ; first recuiTent nervure re-

ceived before the apex of the first cubital cell _P, testaceipes Turn.
3. Second recurrent nervure received close to the middle

of the second cubital cell P. argentatus Shuck.
Second recurrent nervure received near the apex of [(Mauritius.)

the second cubital cell or interstitial with the
second transverse cubital nervure 4.

4. The whole dorsal surface of the median segment
obliquely striated 5.

Dorsal surface of the median segment at most with a
few oblique stnse at tTie base 6.

5. Striae of median segment strong ; the male with the
apical abdominal segments ferruginous red P. xnnthopus BruU^.

Stria? of median segment very close and delicate;

abdomen entirely black P. denticeps Cam.
6. Sides of the median segment (niesopleurae) strongly

obliquely striated P. cJypeatus Cam.
Sides of the median segment punctured or smooth,

at most with a few delicate strise at tbe base 7.

7. Median segment smooth and shining, except in the [(Seychelles.)

median sulcus and on the posterior slope P. spec^ilare Turn.
Median segment mon; or less strongly punctured ... 8.

8. Sides of median segment delicately striated at the
base P. transvaalensis Cam.

Sides of median segment punctured 9.

9. Abdomen smooth and shining, with onlj^ microscopic
punctures; median segment very coarsely rugoselj^ [(St. Helena.)
punctured P. ivoliasfoni Turn.

Abdomen closely and distinctly punctured, more
strongly on the basal than on the apical segments

;

median segment less coarsely punctured 10.

10. Second cubital cell minute, or even obsolete on one
side P. incrqiiale Turn.

Second cubital cell normal 11.
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11. Apical dorsal seomeiits smooth P. monfawis C»m.

Apical dorsal segments closely and distinctly punc-

tured 12.

12. Posterior ocelli as far, or further, from the eyes as

from each other P- (lUonywum Schulz.

Posterior ocelli nearer to tlie eyes than to each other. P. rhodesiamtm Bisch.

Key to the Species of Pison inhahitmg British India.

1. Two cubital cells (Pv.sojjoirfes) 2.

Three cubital cells (Pmow) ^•

2. First abdominal seo:nient petiolate, longand naiTow,

the apical breadth not more than one-third of that

of the second segment ; P. ohliferafvf! Sm,

First segment not petiolate or elongate, the apical

breadth more than half of that of the second

segment •^-

-rr \,^

3. Legs, except the coxa?, entirely light ferruginous ... P. eri/iJiropvs Kohl.

Legs either wholly piceons or with the tibi* only

ferruginous *•

4. Legs wholly piceous P.acfilishm.

TibiiE almost entirely dull ferruginous 5.

5. Posterior slope of median segment finely striated on

the apical half P. rothneyiQam.

Posterior slope of median segment finely punctured . P. differens Turn,

fi. Second recurrent nervure received before two-thirds

from the base of the second cubital cell 7-

Second recurrent nervnre received .I'ust before the

apex of the second cubital cell, or interstitial with

the second transverse cubital nervnre 8.

7. Front minutely punctured ; a well-defined transverse

impressed line behind the posterior ocelli P- argentatvs Shuck.

Front coarsely punctured ; no distinct impressed line

behind the posterior ocelli P. r«,gos«s 8m. *

8. Pubescence of abdominal fascia^ golden ; median seg-

ment coarsely longitudinally striated, the strise

not curved P- TcoMHBmgV..

Pubescence of abdominal segments whitish, if pre-

sent; strife of median segment curved or absent ... 9.

9. Median segment strongly obliquely striated, without

punctiu-es
'. P. prmcfjfrow.s Shuck.

Median segment punctured, with or without a few

curved strife l^*
,

10. Median segment with a few curved strise ; wings

hyaline P- orientate Cam.

Median segment without strife; wings infusrate,

the apical margin broadly darker P.fasciatus Kad.

Key to the Australian Species o/Pison.

1. Two cubital cells (Fisoivoides) 2,

Three cubital cells (Pison) 12.

2. First abdominal segment elongate, strongly narrowed

to the base '";•

First abdominal segment not elongate
. ., rr

3. Second cubital cell pointed on the radius P- ^cartoides iurn.

Second abscissa of the radius at least half as long as „ , rr

the first transverse cubital nervnre P. difficile iurn.

4. Abdomen almost entirely ferruginous 5.

Abdomen hlaclr, the apical margins of the segments

sometimes dull brown with golden pubescence ... 6.

5. Median segment slender, longer than the breadth in

the middle ; eyes as far apart on the vertex as on

thedypeus yv ^- i'"'*'"^''^' ^""^•

Median segment not slender, shorter than the breadth

in the middle : eyes further apart on the clypeus
, -r, ,

than on the vertex P. er,/t7irnffastn.mTio\nY,
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6. Slender species; abdomen entirely black, without
pubescence 7.

More robust sjiecies ; apical margin of abdominal
segments dull brown, clothed with dull fulvous
pubescence P. exclusum Turn.

7. Legs more or less ferruginous 8.

Legs black ; tarsi rarely luteous 9.

8. Antennae, trochanters, and femora ferruginous ; ner-

vures testaceous P. erijtlirocervs Kohl.
Antenna;, trochanters, and femora black ; nervures

black P. simulans Turn.
9. Cubital margin of the second cubital cell scarcely or

not at all longer than the first transverse cubital

nervure 10.

Cubital margin of the second cubital cell much
longer than the first transverse cubital nervure ... 11.

10. Tarsi luteous ; wings strongly iridescent P. aherransTwen.
Tarsi black; wings very feebly iridescent P. tenehrosum Turn.

11. With a small triangular enclosed space at the base

of the median segment ; clypeus broadlj^ rounded
at apex P. noctulum Turn.

Without an enclosed space at the base of the median
segment; clypeus produced on the middle of the
apical margin P. caliginosmn Turn.

12. Thorax, abdomen, legs, and antennae testaceous, head
only black ; second recurrent nervure received [Turn.
before the middle of the second cubital cell P. meJanocephalum

Thorax always black; second recurrent nervure re-

ceived at or beyond the middle of the second
cubital cell 13.

13. Second recurrent nervure received at the middle of

the second cubital cell ; first recurrent received

well before the apex of the first cubital cell . .; 14.

Second recurrent nervure received either near the
apex of the second cubital cell or close to the base
of the third cubital cell, or interstitial with the
second transverse cubital uervure 17.

14. Abdomen and antennse black 15.

Abdomen and antennae more or less ferruginous 16.

15. Entirelj' black ; with a continuous impressed trans-

verse line behind the posterior ocelli F. ignaimmTxixn.
Legs ferruginous, the impressed line behind the pos-

terior ocelli interrupted P. rujipes Shuck.
16. Pubescence of the clypeus and front golden ; distance

separating the eyes on the clypeus more than half

as great again as that separating them on the
vertex P. virosum Turn.

Pubescence of the clypeus and front whitish ; dis-

tance separating the eyes on the clypeus much
less than half as great again as that separating

them on the vertex P. ruficortiis Sm.
17. Second ventral segment shining, almost or entirely

impunctate 18.

Second venti-al segment closely aud more or less dis-

tinctlj' punctured 21.

18. Third and fourth joints of the flagellum strongly
dilated beneath P.fenestratvs Sm., $

.

Third and fourth joints of the flagellum not dilated. 19.

19. Of slender build; entirely black; median segment
finely and not very closelj' punctured P. priscum Turn.

Of robust build ; median segment closely and coarsely

punctured or punctured-striate 20.

20. Dorsal segments 2-5 with a broad apical band of

golden pubescence, and a testaceous brown chiti-

nous band beneath the pubescence P.festivus .Sm.

Dor.sal segments 2-5 entirely black, with an apical

band of whitish pubescence P.feiiestrafiis Sm., $ .
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21. Abdomen wholly ferruginous 22.

Abdomen wholly or partially black 24.

22. Of small size, less thau 7 mm. in length 23.

Of larger size, 11 mm. in length F. pelletieri Le Guillou.
23. Posterior ocelli neaily twice as far from each other

as from the eyes ; head not very large, pubesceuce
of front white and sparse P. liitescens Turn.

Posterior ocelli nearly as far from the eyes as from
each other; head massive, pubescence of front pale

golden and close P. dimidiatus Sm.
24. Median segment very distinctly obliquely striated ... 25.

Median segment punctured, sometimes striolate-

punctured at the base 28.

25. Abdomen black, with more or less distinct bands of

silver pubescence 26.

Abdomen black, with bands of golden or fulvous
pubescence 27.

26. Mandibles and apex of clypeus black ; mandibles not
unusually broad; posterior ocelli separated from
the eyes by a distance less than half as great as

their own diameter P. westwoodi ^hwck.
Mandibles and apex of clypeus ferruginous ; man-

dibles short and very broad ; posterior ocelli sepa-

rated from the eyes by a distance equal to their

own diameter P. mandihnlatum Turn.
27. Tibiae and tarsi ferruginous, tegulaj testaceous

;

transverse median nervure received beyond the
basal nei'vure P. simillinms Sm.

Tibias, tarsi, and tegulag black; transverse median
nervure interstitial with the basal nervure P. dives Turn.

28. Black, with white pubescence ; the tegulse sometimes
brown, also sometimes the apex of the ventral

segments 29.

Partly ferruginous or brown ; or if black then with
golden pubescence on the abdominal fasciae 36.

29. Second ventral segment evenly, closely, and finely

punctured 30.

Second ventral segment much more sparsely and
coarsely punctured in the middle than at the sides. 33.

30. Median segment shining, the punctures microsc6pic
;

length 6 to 7 mm P. inftimatum Turn.
Median segment opaque or subopaque, very dis-

tinctly punctured or punctured-rugulose ; length
from 9 to 15 mm 31.

31. Second joint of the flagellum a little less than half

as long again as the third ; length from 12 to

15 mm 32.

Second joint of the flagellum scarcely exceeding the
length of the third; length from 9 to 12 mm P. strennum Turn.

32. Posterior ocelli as far from the eyes as from each
other, separated from the eyes by a distance ex-

ceeding their own diameter F. perplexiis ^vi\., ^.
Posterior ocelli nearer to the eyes than to each other,

separated from the eyes by a distance less than
their own diameter F.fuscipetinis Sm., ^.

33. Second joint of the flagellum distinctly longer than
the third ; abdominal segments not constricted

;

puncturation of the dorsal segments very minute
or almost obsolete 34.

Second and third joints of the flagellum subequal ;

abdominal segments rather strongly constricted ;

puncturation of the dorsal segments not very

minute F. ptmctidattmi Kohl.
34. Puncturation of the mesonotum obsolete; posterior

ocelli as near to the eyes as to each other, sepa-

rated from the eyes by a distance not exceeding
their own diameter P. spinolce Shuck.
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Puucturatiou of the mesouotiun not obsolete; pos-
terior ocelli nearer to each other than to the eyes,
separated from the eyes by a distance considerably
exceeding their own diameter 35

35. Mesonotiim very finely punctured; second "abscissa
ot the radms no longer than the petiole of the
second cubital cell P. congener Tnvn.Mesonotum more strongly punctured; second ab-
scissa of the radius half as long again as the

o« a,
petiole of the second cubital cell P. scabrum Tarn.

db. X wo basal segments ot abdomen ferruginous p basalis Sm
feecond abdominal segment black ; the apical margin

sometimes brown 07
37. Basal segment of abdomen black ; the apical margin

sometimes brown 00
Basal segment of abdomen ferruginous, with a littie

black at the base ^g
38. Tibue and tarsi black or piceous 39'

Tibiffi and tarsi ferruginous 42'
39. Abdomen covered with golden pubescence,"denser oii

the apical fasciae than elsewhere
; pubescence of

the front golden ; tibiaj and tarsi black P. auriventre Turn.
iubescence ot the abdomen confined to the apical

fasciaj
; pubescence of the front silver ; tibite and

tarsi more or less piceous 49
40. Abdominal fascire dull whitish or dull pale fulvous '•

second joint of flagellum no longer than the third.' 41
Abdominal fasciae shining golden; second joint of

tl'e flagellum much longer than the third p. vestitus Sm.
41. i-unctures ot the median segment very close, mingled

with very fine indistinct oblique striae !. ... P. marginatus Sm.
Junctures ot the median segment sparser and not

4:i. Antennas wholly black 43
Basal joints of the antennae ferruginous 45

43. Trochanters and femora wholly ferruginous';" length

m„, '.
"

;'i" V ',. p. inconspictiurn Tarn.
iiochanters black, femora ferruginous at the apex

only
; length at least 8 mm 44

44. Posterior ocelli in the female separated from the
eyes by a distance about equal to their own dia-
meter, in the male by a distance equal to nearly
twice their ovvn diameter P.iiblalisSm.

1 ostenor ocelli 111 the female separated from the eyes
by a distance scarcely exceeding iialf of their own
diameter, in the male by a distance about equal to
their own diameter P. frateroian.s Tmn.

4.0. feecond dorsal segment with a brown chitiiious apical
band, clothed with golden or whitish pubescence.. 46

hecond dorsal segment entirely black, without a

i«
T./'V*^>"O^J^ 0'- pubescent apical band P.pulchrinum Turn.

4e>. Median segment, especially at the apex, densely
clothed with golden pubescence ; first abdominal
segment elongate, scarcely broader at the apex

J
.'"^ *^^ ^^^^ °f the median segment P. aiirifex Sm

Median segment without dense pubescence, the
pubescence, if any, not golden ; first abdominal
segment much broader at the apex than the base
of the median segment, not elongate 47.

47. Pubescence of abdominal fasciae golden ; length of
male over 9 mm. .... P . meridionale Tm-n.

i'ubescence of abdominal fasciae whitish ; length of

.„ «"'*'fl"™ P.decipiens^m.
48. >'5econd dorsal segment with a broad chitinous ferru-

ginous band at the apex, the band clothed with
golden pubescence 49.

Second dorsal segment entirely black, without goldeii
pubescence '

5q_
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49. Posterior ocelli separated from the eyes by a distance

fully equal to their own diameter; second ventral

segment black, broadly ferruginous at the apex ... P. aureosericeum Rohw.

Posterior ocelli separated from the eyes by a distance

distinctly less than their own diameter ; second

ventral segment wholly ferruginous P. auratus Shuck.

50. First dorsal segment with a black spot on each side

near the middle ; transverse median nervure

received before the basal nervure P. exornatum Turn.

First dorsal segment not spotted with black ; trans-

verse median nervure received beyond the basal

nervure P- exultans Turn.

1. PiSON (PiSONOIDES) ICARIOIDES Turn.

Pison {Aulacophilus) icarioides Turn. Proc. Zool. Soc. London,

p. 521 (1908), $,

The species is better placed in Pisonoides than in Aulacophilus,

being without the long petiole and striated mesopleurfe charac-

teristic of the latter. The first abdominal segment is, however,

n\uch more elongate than in other species of Pisonoides, except

difficile, from which it is easily distinguished by the short and

stout antennfe, and the different shape of the second cubital cell.

Hah. Cairns, Q. {Dodd) ; Mackay, Q. (Turner), January

;

Brisbane, Q. [Hacker), January.

2. PisoN (Pisonoides) BiFFiciLE Turn.

Pison (Aidacophilus) diddle Turn. Proc. Zool. Soc. London,

p. 520(1908), $.

Hab. Caii-ns, Q. {Tardier), January ; Mackay,. Q. {Turner).

This species and the last superficially resemble Icaria socia-

listica Sauss. and other closely related species of Icaria, which

occur in the same district..

3. Pison (Pisonoides) pertinax Turn.

Pison (Parapison) pet'tinax Turn. Proc. Zool. Soc. London,

p. 517 (1908), $ .

The abdomen is usually wholly ferruginaus, but the third and
fourth dorsal segments are sometimes more or less infuscated.

Hab. Cairns, Q. (Tm-ner), July ; M^ickn.y^ Q..{Tarner), November
to May ; Brisbane, Q, (Hacker), May.

4. Pison (Parapison) erythrogastrum Rohw.

Pison (Parapison) ei-ythrogasty-iun Rohw. Proc, U.S. Nat- Mus.

xlix. p. 247 (1915), §.

This is very wq^ly pertinax, h\xt may be distinguished by the

greater distance between the eyes on the clypeus, by the longer

pronotuin, and by the shorter and broader median segment.

The sculpture of the median segment is also more distinct.

Hab. Duaringa, Q. Pi'obably- from the Barnard collection.

Kalamunda, W.A. (Turner), February and March..
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5. PiSON (PiSONOIDES) ERYTHROCERUS Kohl.

Parapison i'ujicornis Sm. Ti-ans. Ent. Soc. London, p. 300

(1869), 2 (nee Smith, 1856),

Pison erijthrocerus Kohl, Verh. zool.-bot. Ges. Wien, xxxiv.

p. 186(1884), ?.
Pison erythrocerum D. T. Oat. Hymen, viii. p. 711 (1897),

The clypeus of the male is armed with three short acute teeth

on the middle of the apical margin.

Hah. Mackay, Q. {Turner), February to May ; Kuranda, Q.

{Turner), May and June.

6. Pison (Pisonoides) simulans Turn.

Pison {Parapison) simulans Turn. Ann. & Mag. Nat. Hist. (8)

XV. p. 559 (1915), 6.

This is very near erythrocerus, but in addition to colour-

differences the sculpture of the median segment is more strongly

developed, and there is only one tooth in the middle of the apical

margin of the clypeus.

Hab. Eaglehawk Neck, S.E. Tasmania {Turner), March.

7. Pison (Pisonoides) noctulum Turn.

Pison {Parapison) itoctulum Turn. Proc. Zool. Soc. London,

p. 516 (1908), 5 .

The cubital margin of the second cubital cell is twice as long

as the first transverse cubital nervure ; the nervures are fuscous,

the stigma ferruginous. The median segment is longer than in

caliglnosum, and there is a small triangular space at the base,

the apex of the triangle meeting the median carina. The pro-

notum is longer than in caliginosum or tenehrosum.

Hah. Mackay, Q. {Turner), February; Kuranda, Q. (T^jtnter),

June.

8. Pison (Pisonoides) caliginosum Turn.

Pison {Parapison) caliginosum Turn. Proc. Zool. Soc. London,

p. 518 (1908), 2 •

The cubital mai-gin of the second cubital cell is about half as

long again as the first transverse cubital nervure, the latter

curved, not straight as in noctichom ; nervures and stigma black
;

median segment without a triangular space at the base.

Hah. Kuranda, Q. {Turner), February.

9. Pison (Pisonoides) tenebrosum Turn.

Pison (Parapison) tenehrosum Turn. Proc. Zool. Soc. London,

p. 518 (1908), $ .

The second cubital cell is triangular, the cubital margin equal

in length to the first transverse cubital nervure.

Hah. Mackay, Q. {Turner), January.
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10. PiSON (PiSONOIDES) ABERRANS Turn.

Pison (Parapison) aberrans Tarn. Proc. Zool. Soc. London,
p. 519(1908), S.

This little species differs from tenebrosum in the pale yellowish
colour of the tarsi, in the deeper longitudinal depression on the
dorsal surface of the median segment, and in the strongly iri-

descent wings. The cubital margin of the second cubital cell is

very short, scarcely more than half as long as the first transverse
cubital nervure.

Hab. Mackay, Q. (Tii7'ner), January.

11. PisoN (PisoNOiDEs) EXCLUSUM Turn.

Pison (Parapison) exclusum Turn. Ann. k Mag. Nat. Hist. (8)
xviii. p. 127 (1916), <3 .

Parapison frenchi Cam. MS., 2-
This is a robust species, differing much from other Australian

species of Parapison, and resembling Pison vestitus Sm., though
differing constantly in the absence of the small, pptiolate, second
cubital cell. The female was taken in Victoria capturing spiders
on orange-trees.

Hab. Brisbane, Q. {Uacher), ISTovember ; Horsham, Victoria
{Davey), July.

12. Pison melanocephalum Turn.

Pison melanocephalimi Turn. Proc. Zool. Soc. London, p 515
(1908),$.

This very distinct little species cannot be confused with any
other, owing to the remarkable colouring ; but it is also distin-

guished by the very close approach of the eyes at the base of the
clypeus, where they are separated by a distance only a little moi-e
than half as great as that separating them on the vertex, and by
the very large facets of the eyes in front. The petiolate second
cubital cell is very small, and the first recurrent nervure is

received far before the apex of the first cubital cell, as in
Pisonoides pertinax and erythrocerus, to which the relationship
seems closer than to typical Pison. It is best regarded as a link
between the Pisonoides and Pisonitus groups.

Hah. Cairns, Q. (Turner), February.

13. Pison ignavum Turn.

Pison ignavum Turn. Proc. Zool. Soc. London, p. 511 (1908), 5 .

This belongs to Shuckard's subgenus Pisonitus, the second
i-ecurrent nervure being received at the middle of the second
cubital cell. I look on it as the Australian subspecies of the wide-
ranging P. argentatum Shuck., differing from the typical Mauri-
tius form in the mucli stronger sculpture of the median segment.

Hah. Mackay, Q. (Turner), December to April; Kuranda, Q.
(^Wjier), January to March; Ravawai, Fiji ( Fez'teA), November
and December.

Proc. Zool. Soc— 1916, No. XLII, 42
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14. PisoN RUFiPKS Shuck.

Fison (Pisonitus) riijipes Shuck. Trans. Ent. Soc. London, ii.

p. 79 (1837), §.

This may be clistiDguished from other Australian species of

the Pisonitus group by the black abdomen and red legs, P. ig-

navum being wholly black, and the other species of the group
having the abdomen and antennae more or less red.

Hah. Eaglehawk Neck, S.E. Tasmania (^Tiormr), February

;

Mt. Wellington, Tasmania [Tu-rn&r), January; Melbourne, Vic-

toria [French) ; Yallingup, S. W. Australia (Fitrner), November
;

Kalamunda, W. Australia (Ttorner), March and April.

15. PisoN viROSUM Turn.

Fison virosum Turn. Proc. Zool. Soc. London,, p. 513 (1908), 5 •

This is a larger and more robust species than rujicornis, and
may also be distinguished by the greater distance between the

eyes on the clypeus a.nd by the golden pubescence of the clypeus

a,nd front. The abdomen is ferruginous, except at the extreme

base.

Hah. Mackay, Q. [Turner), September to February.

16. PiSON RUFIC0RNI8 Sm.

Fison {Pisonitits) rujicornis Sm. Cat. Hym. B. M. iv. p. 315

(1856),$.
Fison ruficome Turn. Pi-ocZooL Soc^ London, p. 514 (1908), § .

The type has the abdomen largely shaded with black, but in

many specimens it is wholly ferruginous. In both this species

and virosum there is a rather indistinct impressed transverse

line behind the posterior ocelli, which seems to be characteristic

of the Pisonitus group.

Hab, Macintyre River, Q, (type) ; Mackay, Q. (Turner),

October to March ; Kuranda, Q.. (Turner), March to May

;

Yictoria (French)^

17. PisoN PRiscuM Turn.

Piswi insidare Sm. st. prisGiivi Turn. Proc. Zool. Soc. London,

p. 510 (1908), $ .

The diffei"ence in the distance between the eyes on the vertex

in insidaris and priscum is quite distinct, though not very great

;

the sulcus on the median segment is much more distinct in

insidaris, and the second dorsal segment is more depressed at the

base. The clypeus is also slightly different. Until a long series

from different localities is available, it may be best to treat the

two forms as distinct species. In priscum the second ventral

segment is not as highly polished as in festivics smd fenestratus, but

there are no distinct punctures. The insect is entirely black,

except on the apical margins of the ventral segments, which are

brownish.
Hab. Mackay, Q. (Turner), November.
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18. PiSON FESTIVUS Sm.

Pisonfestivus Sm. Trans. Ent. Soc. London, p. 296 (1869), 5 .

The head is broad, the posterior oceUi are a little further from
the eyes than from each other, the clypeus very broadly rounded
at the apex. The median segment is obliquely striated, with
punctures intermixed, the median carina is distinct, but not
placed in a sulcus ; the first dorsal segment is strongly depressed
at the apex. Male unknown.

JIab. Swan River, W.A. (Du jBoulai/).

19. PiSON FENESTRATUS Sm.

Piso7i nitidus Sm. Trans. Ent. Soc. London, p. 248 (1868), $
(nee Smith, 1858),

Fison fenestratus Sm. Trails. Ent. Soc. London, p. 291 (1869).

This species is allied to festivus, but is rather less robust, the
colour of the abdominal fasciae is difierent, and the median seg-

ment is closely and strongly punctured, not striate. The male
has the third and fourth joints of the flagellum strongly dilated
beneath.

Hab. Champion Bay, W.A. (Du Boulay) ; 'Yallingup, W.A.
{Turner), January

; Hermannsburg, Central Australia {Hillier).

20. PiSON DIMIDIATUS Sm.

Pison dimidiatus Sm. Trans. Ent. Soc. London, p. 295
(1869), S.
The head is massive, the posterior ocelli being nearly as far

from the eyes as from each other ; the clypeus is produced into
an acute point ; the second abscissa of the radius is a little longer
than the petiole of the second cubital cell ; the transverse median
nervure is interstitial with the basal, and the sulcus of the median
segment is quite distinct, with the usual carina. Female un-
known.

Hah. Champion Bay, W.A. {Du Boulay).

21. *Pison PELLETiERi Le Guillou.

Pison pelletieri Le Guillou, Ann. Soc. Entom. France, p. 320
(1841), $ .

" Capite nigro, facie aureo-pubescente ; antennis et mandibulis
fulvis ; mesothorace nigro ; metathorace punctato-scabro, albo
pubescente ; abdomine et pedibus fulvis ; alls translucidis.

$ . Long. 11 mm. Hab. Australie septentrionale.

Tete noire
;
yeux echancres en dedans, toute la face est couverte

d'un duvet dore. Antennesa mandibules fauves. Corselet noir.

Metathorax pointille en maniere de chagrin, convert d'un leger

duvet blanchatre; abdomen et pattes entierement fauves. Ailes
claires."

42*
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22. PiSON LUTHSCENS, Sp. 11.

5. Nigra ; mauilibulis, antennis, ab;lomine peilibusque riifo-

feiTLigiiieis ; tegulis testacais ; alis hyaliiiis, veiiis fuscis.

Long. 4 mm.

2 . Olypeus short and broad^ subtruncate at the apex, covered

Avith delicate silver pubescence. Head very closely microscopi-

cally punctured, with an abscure frontal sulcus reaching the

anterior ocellus. Eyes very little further apart, on the clypeus

than on the vertex ; the posterior ocelli nearly twice as- far from

each other as from the eyes, and as far from each other as from

the posterior margin of the head. Pronatum abliqvie; uieso-

notum and scutellum microscopicfl,lly punctured. Median seg-

ment scarcely as long as the mesonotum, rounded posteriorly,

finely punctured, granulate, the median sulcus almost obsolete,

the median cai^na distinct ; the posterior slope of the segment

very finely transversely striolate, with a deep median sulcus.

Abdomen minutely punctured ; second segment scarcely depressed

at the base, the apical margins of the segments in some lights

showing fascise o.f veiy delicate silver pubescence. Second

abscissa of the radius shorter than the petiole of the second

cubital cell ; recurrent nervures interstitial with the transverse

cubital nervures; secand cubital cell not quite as high as the

length of its petiole ; transverse median nervure interstitial with

the basal nervure.

Hab. Muudaring Weix;W.A..{Turner], Marcli 18, 1914.

This little species closely resembles a small P. rujicor-nis, but

the neuration is different, also the sculpture of the median seg-

ment, and the antennae are shorter- and stouter.

23. PisoN WESTWooDi Shuck.

Fison loestivoodi Shuck. Tl-ans. E'nt. Soc. London,, ii. p. 77

(1837), 2.
? Fison ohllqims Sm. O.it. Hym. B. M. iv. p. 316 (1856), $ .

Shuckard states that the carina of the median segment is

absent in this species, but this is not usually the case, a long

series taken by me in Tasmania showing variation in this respect

from a well-developed carina to- the typical form as described by

Shuckard. The species may be easily recognised by the striation

of the whole dorsal surface of the median segment and the very

close proximity of the posterior ocelli to the eyes. I think that

P. ohliquus Sm. is a synonym^ but I have not seen the type.

There is a short transverse cai'ina at the base of the third ventral

segment of the male, as in the closely allied P. iridijjennis Sm.

Hab. Eiglehawk Neck, Tasmania (Turner), March ; Mt. Wel-

lington, Tasmania [Turner), 3iXwixavY ; Yallingup, W.A. {Turner),

November ; Kalamunda, W.A. {Turner), March ; Mackay, Q.

{Tamer), Cairns, Q. {Turner), October to June.
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24. PiSON MANDIBULATUM, Sp. n.

2 . Nigra ; albo-pubesceiis ; clypeo a pice mandibiilisqiie ferru-

gineis ; alis hyalinis, apice l-eviter infuscatis, venis nigris; seg-

mento mediano oblique striate.

c? . Feminse similis ; clypeo omiiino iiigro.

Long., 2 9 mm., J 8 ram.

5 . Mandibles very broad and short, not narrowed at the

apex ; clypeus in both sexes produced in the middle, but much
more distinctly so in the female than in the male. Eyes sepa-

rated on the vertex by a distance about three times as great as

the length of the second joint of the flagellum, on the clypeus by
about four times the length of the same joint; posterior ocelli

separated from the eyes by a distance fully equal to their own
diameter, a little further from the posterior margin of the head
than from each other. Antennae not very stout, the second
joint of the flagellum equal to the third, neai-ly twice as long as

the first. Head and thorax very closely punctiu-ed ; the frontal

sulcus very indistinct, the clypeus and front as high as the emar-
gination of the eyes clothed with silver pubescence. Median
segment obliquely striated on the whole dorsal surface ; the

median sulcus almost obsolete ; the median carina distinct, but
not reaching the apex ; the posterior slope transversely striated.

Abdomen finely and closely punctured ; the first segment mode-
rately constricted at the apex, second ventral segment evenly and
very distinctly punctured. The white pubescence on the abdo-
men is confined to the sides of the segments, and does not form
apical bands. Calcaria black. Second abscissa of the radius

shorter than the petiole of the second cubital cell ; recurrent

nervures interetitial with the transverse cubital nervures ; trans-

verse median nervure a little nearer to the base of the wing than
the basal nervure.

Hah. Yallingup, S.W. Australia (Timmer), November and
December. 1 5 and 4 d" (5'

.

Easily distinguished from other black species by the colour and
breadth of the mandibles. It is remarka"ble that the clypeus is

much more distinctly pointed in the female than in the male.

25. PisoN INFUMATUM Turn,

Pison infumaticm Turn, ProG, Zool. See, London, p, 510

(1908),?.
This little species may be recognised by the shining median

segment, on which the punctures are microscopic.

Sab, Port Darwin {Turner\ December",

26. PiSON PERPLEXUS Sm,

Pison perplexiLS Sm, Cat. Hym, B, M, iv, p. 314 (1856), <?

.

This differs from fuscij)ennis as indicated on the key by the

proportionate distance between the posterior ocelli and the eyes.
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I am inclined to think that this difference may prove to be

sexual, but do not think it would be justifiable to sink fusci-

pennis as a synonym until more material is available.

Hab. Victoria (^French),

27. PiSON FUSCIPENNIS Sm.

Pisonfuscipennis Sm. Trans. Ent. Soc. London, p. 294 (1869), $ .

This is distinguished from sjiinolcE and other related species by
the even puncturation of the second ventral segment.

Hah. Champion Bay, "W.A. {Du Boulay).

28. Pison strenuum, sp. n.

$. Nigra; tegulis apiee testaceis ; segmentis dorsalibus 1-4

fascia apicali albo-pilosa ; alls sordide hj'alinis, apice leviter in-

fuscatis, venis nigris.

Long., $ 11-12 mm., S 9-10 mm.
5 . Clypeus closely punctured, twice as broad as long, rounded

at the apex and produced in the middle into a blunt smooth
process ; clothed with sparse silver pubescence, which also extends

as high as the base of the antennae. Second joint of the flagellum

scarcely longer than the third. Posterior ocelli about equi-

distant from each other and from the eyes, separated from the

eyes by a distance about equal to their own diameter ; the dis-

tance separating the eyes on the clypeus nearly twice as great

as that separating them on the vertex. Head and thorax very
closely and minutely'punctured. Median segment very closely

and minutely punctured, with exti'emely short oblique striae

along the basal margin ; the median sulcus distinct, without a

carina, the surface of the posterior slope transversely striated,

with a strong median sulcus. Dorsal surface of the abdomen
microscopically punctured, the segments not constricted ; second

ventral segment very closely, evenly, and finely punctured.

Second abscissa pf the radius rather variable in length, in the

type as long as the petiole of the second cubital cell, but usually

shorter ; recurrent nervures interstitial with the transverse

cubital nervures, the first sometimes received just beyond the

base by the second cubital cell ; transverse median nervure inter-

stitial with the basal.

Hah. Yallingup, S.W. Australia ( ^Tw^'ner), October to December;
South Perth, W.A. {H. M. Giles), January.
The male has the clypeus produced into a spine, the second

joint of the flagellum distinctly longer than the third, and the

eyes on the vertex further apart, only one and a half times as far

apart on the clypeus as on the vertex.

The species is smaller than peri^lexiis ov fuscipennis, and has

the second joint of the flagellum much shorter ; the clypeus is

much more produced at the apex in both sexes, and there is no
fascia of white pubescence on the fifth dorsal segment, which
fascia is present va fuscipennis.
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29. PisoN SPiNOL.E Shuck.

Pison spinohs Shuck. Tians. Ent. Soc. London, ii. p. 76

(1837), $ .

Pison cmstralis Sauss. Mem. Soc. Phys. & Hist. Nat. Geneve,
xiv. ii. (1853), 2.

Pison tasmanicus Sm. Cat. Hym-. B. M. iv. p. 316 (1856), <S .

Taranga dubia W. F. K.irby, Trans. Ent. Soc, London, p. 201

(1883), d.
Pison pruinosus Cam. Mem. Manchester Lit, & Phil. Soc. xlii.

p. 44(1897), $.

This species may be distinguished by the smooth opaque
mesonotum. The second cubital cell varies much in size, being
sometimes almost obsolete, as on one side in the type of* Tarcmga
chtbia. The recurrent nervures are trstially interstitial with the
transverse cubital nervures, but where the second cubital cell is

reduced the first recurrent is received before the apex of the
first cubita.l cell. I can find absolutely no difference between
Australian and New Zealand specimens, and have no doubt that
the species has been imported into the latter cotintry dtiring the
last century.

Hah. Eaglehawk Neck, Tasmania {Turner), February; Mt.
Wellington, Tasmania {Ttimer), Jnnuary ; Mt. Lofty, S.A.
(Wesche), November; Taralga, N.S.W. (Dr. Broom) ; TooXvoomba,

Q. [Higlett) ; Wellington, New Zealand {C'ockayne\ December.

30. Pison congener, sp. n.

5 . Nigra ; segmentis^dorsalibus 1-3 apice angtiste albo-pilosis
;

alis fusco-hyalinis, venis nigris ; mesonoto punctato ; s'egmento

ventrali secundo in disco sparse punctato.

Long., $ 14 mm., S 12 mm.
$ . Clypeus rounded at the apex, slightly but broadly pro-

duced in the middle of the apical margin, closely and very finely

punctured and clothed with greyish pubescence. Second joint of

the flagellum distinctly longer than the third. Posterior ocelli

further from the eyes than from ea-ch other, separated frona the
eyes by a distance eqvial to about twice their own diameter ; eyes

about half as far again from each other on the clypeus as on the
vertex. Thorax closely and distinctly punctured. Median seg-

ment finely and closely punctured, with delicate, irregular,

oblique striae at the base, with a distinct median sulcus, but
without a carina, the posterior slope punctured, with indistinct

transverse strise and a strong median sulcus. Abdomen closely

microscopically punctured, the two basal segments slightly de-

pressed on the apical margin, the ventx-al segnrents more strongly

and sparsely punctured, the second and third ventral segments
more sparsely punctvired in the middle than at the sides. Second
abscissa of the radius fully as long as the petiole of the second
cubital cell, recurrent nervui^s interstitial with the transverse

cubital nervures.
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c? . The clypeus is distinctly pointed at the apex ; the eyes a
little further apart on the vertex than in the female, and the
sculpture of the median segment a little coarser.

Hah. Yallingup, S.W. Australia {Turner), December.
This is veiy near spinolce, but is distinguished by the pimc-

tured thorax and the greater distance between the eyes on the
vertex.

31. PisoN scABRUM Turn.

Pison scabrtim Turn. Proc. Zool. Soc. London, p. 509 (1908), 2 •

This species has the thorax and median segment much more
coarsely punctured than in congener, the second abscissa of the
radius is also much longer, and the eyes are further apart on the
clypeus. It is very near P. nitidus Sm., from Aru, but has the
eyes further apart on the vertex than in that species, and the
sculpture of the median segment coarser, with a much less

distinct sulcus.

Hab. Mackay, Q. (T^tnter).

32. Pison punctulatum Kohl.

Pison 2}imchdaticm Kohl, Verb, zool.-bot. Ges. Wien, xxxiii.

p. 336(1883), $ c?.

Easily distinguished by the coarse puncturation of the head,
thorax, and median segment, and by the strongly constricted

"

abdominal segments. The punctures of the dorsal segments are

very distinct ; the second ventral segment is rather sparsely

punctured, especially in the middle. The antennae are short and
rather stout. The nearest relation is P. constriction Turn., from
New Guinea, but the sculpture is much less coarse in that
species, and the puncturation of the second ventral segment is

djfferent.

Hab. Mackay, Q. (Turner), December.

33. Pison auriventre Turn.

Pison auriventre Turn. Proc. Zool. Soc. London, p. 512

(1908),$.

The abdomen in this species is almost entirely covered with
golden pubescence, which forms denser bands on the apical

margins of the segments. There is a spot of silver pubescence
at the apical angles of the first dorsal segment.

Hab. Victoria [French)^, Brisbane, Q. (Hacker), September.

34. Pison dives, sp. n.

2 . Nigra ; segmentis abdominalibus apice anguste brunneis
;

tegulis calcariisque fuscis, clypeo argenteo-piloso ; abdomine
aureo-piloso ; alis subhyalinis, venis fusco-ferrugineis.

Long. 10 mm.
2 • Clypeus closely and very finely punctui'ed, broadly and

roundl}^ produced on the middle of the apical margin, the
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produced portion smooth and shining. Antenn?e not very stout,

the second joint of the flagellum distinctly, hut very sh'ghtly,

longer than the third, more than twice as long as the first.

Posterior ocelli as far from the eyes as from each other, separated

from each other by a distance less than the diameter^ of one
ocellus; eyes almost twice as far apart on the clypeus as on the

vertex. Head and thorax opaque, microscopically punctured.

Median segment finely and closely obliquely striated ; the median
sulcus very distinct, but not reaching the base, without a distinct

carina, the posterior slope transversely striated. Abdomen
covered with golden pubescence, on the dorsal segments forming
denser apical fasciae. Petiole of the second cubital cell shorter

than the second abscissa of the radius and no longer than the

height of the second cubital cell ; transverse median nervure
interstitial with the basal nervure.

Hah. Kuranda, Q. {Turner), May.
This is allied to aui'iventre, but is distinguished by the shape

of the clypeus, the lesser distance between the eyes on the

vertex and between the posterior ocelli, and by the sti'iation of

the whole dorsal sxirface of the median segment, the striation

in auriventre being confined to the extreme base and almost

obsolete. In both species the second ventral segment is very
finely, closely, and evenly punctured.

35. PiSON SIMILLIMUS Sm.

Pison simillimus Sm. Titans. Ent, Soc, London, p. 29*2

(1869), d. -

This may be distinguished from marginatum and other allied

species by the very distinct oblique striation of the dorsal surface

of the median segment. The tibife and tarsi are ferruginous,

the apical margins of the dorsal segments brown. In the male
the posterior ocelli are a little nearer to each other than to the

eyes, but in the female the distances are about equal ; the male
has the clypeus produced into a spine, that of the female being
very broadl3' rounded. Tlie second abscissa of the radius is

as long as or longer than the petiole of the second cubital cell, and
the first recurrent nervure is received just before the apex of the

first cubital cell.

Hab. Victoria {French),

36. PiSON MARGINATUS Sm.

Pison marginaius Sm. Cat. Hym. B. M. iv. p. 314 (1856), $,

This species has the median segment very closely and finely

punctured, the punctures intermingled with very delicate strife,

which are not visible in all lights. The margins of the abdominal
segments are rather broadly brown, with fascife of pale, dull,

fulvous pubescence.

Hab. M^elbourne, Victoria {French) ; Mackay, Q, {Ticrner)^

October,
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37. PiSON SERARATUS Sm.

Pison sejKiratus Sm. Trans. Ent. Soc. London, p. 294 (1869), c? .

Very near marginatus, but may be distinguished by the sparser
punctures of the median segment and the absence of sti-i?e, and
by the somewhat longer spine of the male clypeus. The colour
of the tarsi is a little more ferruginous. I have not seen the
female, but it is not improbable that when more material is

available it will prove to be merely a western form of wza?--

ginatios.

Hah. Champion Bay, W.A. {^Dti, Boulay).

38. Pison tibialis Sm.

Pison tibialis Sm. Trans, Ent. Soc. London, p. 292 (1869), 6 .

The male has the clypeus produced into a spine at the apex;
the antennse stout and rather short, the second joint of the
flagellum nearly equal to the combined length of the first and
third ; the posterior ocelli nearer to each other than to the eyes,

which are nearly half as far again from each other on the
clypeus as on the vertex. The median segment is short and
broad, and the insect is of robust build in proportion to the
length. The female has the clypeus rounded, somewhat bluntly
produced in the middle of the apical margin ; the second joint

of the flagellum a little shorter in proportion than in the male
;

the posterior ocelli as near to the eyes as to each other, and the
eyes fully half as far again from each other on the clypeus as on
the vertex.

Rab. Western Australia (Dt(. Boulay)-^ Kalamunda, W.A.
{Turner), February to April ; Brisbane, Q, [Hacker), December.

39. Pison fraterculus, sp. n.

$ , Nigra ; tegulis segmentisque abdominalibus fascia lata

apicali brunneis ; femoribus apice, tibiis tarsisque ferrugineis

;

segmentis dorsalibus fascia apicali pallide fulvo-pilosa ; alls sor-

dide hyalinis, venis fusco-fei-rugineis.

S . Feminse similis.

Long,, 5 10 mm., S 9'5 mm.
$ . Clypeus microscopically punctured, opaque, clothed with

whitish pubescence, bluntly produced and rounded in the middle
of the apical margin. Head and thorax minutely punctured

;

the front clothed with whitish pubescence as high as the emar-
gination of the eyes, without a fi'ontal sulcus ; second joint of

the flagellum a little longer than the third, but shorter than the
first and third combined. Posterior ocelli a little nearer to the

eyes than to each other, separated from the eyes by a distance

considerably less than their own diameter ; the eyes more than
half as far again from each other on the clypeus as on the
vertex. Median segment finely and closely punctured, the
median sulcus and carina distinct, but not very strong ; the
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posterior slope punctured at the base, transversely striated at

the apex, the median sulcus deep at the base, but not extending

on to the striated portion. Abdomen microscopically punctured,

the segments not constricted ; second ventral segment finely and

evenly punctured. Recurrent nervures interstitial with the

transverse cubital nervures ; second abscissa of the radius slightly

shorter than the petiole of the second cubital cell ;
transverse

median and basal nei-vures interstitial.

c? . Olypeus produced into a short spine at the apex
;
posterior

ocelli separated from the eyes by a distance fully eqiial to their

own diameter ; second abscissa of the radius a little longer than

the petiole of the second cubital cell.

Hah. Mackay, Q. {Turner), January and T'ebruary.

Yery near tibialis, but the eyes are nearer together on the

vertex, the sculpture of the thorax and median segment is finer,

the second abscissa of the radius is much shorter, and the whole

insect is of more slender build, the median segment being longer

and more narrowed to the apex.

40. PiSON MEEIDIOTSrALE, sp. n.

S . Niger ; antennis articulis quatuor basalibus, mandibulis,

tegulis pedibusque, coxis exceptis, ferrugineis; segmentis dor-

safibus apice late brunneis, fascia apicali aureo-pubescente ;
alis

hyalinis, iridescentibus, venis fuscis.

Long. 9*5 mm.

S . Clypeus minutely punctured, produced into a short spine

at the apex, covered with whitish pubescence, which extends on

the front as high as the emargination of the eyes. Second joint

of the flagellum very little longer than the third. Posterior

ocelli as far from the eyes as from each other, separated from the

eyes by a distance about half as great again as their own
diameter ; eyes half as far again from each other on the clypeus

as on the vertex. Head and thorax minutely punctured.

Median segment finely punctured-striate, the striae oblique and

indistinct, "most distinct at the base; the median sulcus distinct,

but shallow, the carina only developed at the extreme base ; the

posterior slope coarsely transversely striated. Abdomen very

finely and closely punctured ; the basal segment short, a little

depressed at the apex ; second ventral segment closely and

evenly punctured ; seventh dorsal segment broadly truncate at

the apex. Recurrent nervures interstitial with the transverse

cubital nervures ; second abscissa of the radius longer than the

petiole of the second cubital cell ; transverse median nervure

received just beyond the basal nervure, not quite interstitial.

Hah. Adelaide, S.A.

Near tibialis, but differs in the colour of the legs and antenna^,

in the lesser breadth between the eyes on the vertex, in the

finer sculpture of the thorax, and in the sculpture of the median

seijment.
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41. PiSON DECiriENS Sill.

Pison decipiens Sm. Trans. Enfc. Soc. London, p. 295 (1869), S •

More nearly allied to dimidiatum than to any other species,

but differs in the colour of the abdomen, the somewhat longer

median segment, and in the whiter pubescence of the head a,nd

thorax. The clypeus is also less deeply sinuate on each side of

the apical spine.

Hah. Champion Bay, W.A. {Du Boiday)^

42. Pison inoonspicuum, sp. n,

S . Niger ; mandibulis, tegulis pedibusque, coxis exceptis,

ferrugineis ; trochanteribus anticis femoribusque anticis basi

nigricantibus ; seginentis dorsalibus apice anguste fusco-brunneis,

fascia apicali sparse albido-pubescente ; alls hyalinis, venis fuscis.

Long. 5-5 mm.
(^ . Clypeus produced into a long spine at the apex, deeply

sinuate on each side of the spine, covered with silver pubescence,

which extends on the front as high as the emargination of the

eyes. Antennse rather short and stout, the second joint of the

flagellum a little longer than the third. Ocelli in an equilateral

triangle, the posterior pair as far from the eyes as from each

other, sejDarated from the eyes by a distance equal to at least

twice their own diameter ; the eyes no further apart on the

clypeus than on the vertex. Head very much broader than the

thorax, very minutely punctured, the frontal sulcus almost obso-

lete, only visible just below the anterior ocellus; thorax a little

more distinctly punctured than the head. Median segment
finely granulate, with a few indistinct oblique strias at the base

;

median sulcus very shallow, the median carina distinct. Abdo-
men microscopically punctured, more distinctly punctured on the

ventral surface ; second ventral segment finely and -evenly punc-

tured ; seventh dorsal segment dull ferruginous, broadly truncate

at the apex. Recurrent nervures interstitial with the transverse

cubital nervures ; second abscissa of the radius shoi'ter than the

petiole of the second cubital cell ; transv^erse median nervure

interstitial with the basal nervure.

JIab. Mundaring Weir, W.A. (Turner), March 18, 1914,

The anterior margin of the clypeus is shaped as in dimidiatus,

to which species and decipiens the relationship is close. But the

eyes are much closer together on the clypeus than in either of

those species, and the colour of the abdomen is diflerent, the

apical chitinous fasciae being much darker than in decijnens^ also

the antennae are entirely black.

43. Pison aurifex Sm,

Pison aurifex Sm. Trans. Ent. Soc, London, p. 293 (1869), $ cj",

I have seen no recent specimens of this beautiful sj^ecies. It

is of much more slender build than vestitiis or aureosericevmi, the

shape of the first abdominal segment being much more elongate.
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All the dorsal and ventral segments have broad chitinous bands
of brown, covered on the four basal dorsal segments with golden
pnbescence.

Two females and one male in the British Museum, all from
Smith's collection.

Hah. Australia.

44. PiSON VESTITUS Sm.

Pison vestitus Sm. Oat. Hym. B. M. iv. y>. .315 (1856), $ .

The type is unique in the British Museum, without any data
to show whence it was received. At one time I confused it with
2ndchrinum, but it differs as pointed out in the description of

that species. There is a minute tubei-cle on each side of the
mesostei'num, as in auratus and aniveosericeum.

Hah. Australia.

45. Pison pulchrinum, sp. n.

$ . Nigra
;,
mandibulis, antennis articulis quinque basalibus,

tegulis, femoribus apice, tibiis tarsisque ferrugineis ; segmentis
dorsalibns 3-6, ventralibus 2-6 fascia apicali bruunea ; segmento
dorsali primo fascia apicali aureo-pvibescente ; fronte dense,

thoi-ace segmentoque mediano sparsius aureo-pilosis ; alis hya-
linis, venis fuscis.

S .- Feminse similis.

Long., 5 13 mm., cJ 10 mm.
9 . Clypeus very broadly rounded or subtruncate at the apex,

clothed with golden pubescence, which extends on the front as
high as the emargination of the eyes. Second joint of the
flagellum longer than the third, about equal in length to the
first and third combined. Posterior ocelli a little fui'ther from
each other than from the eyes, separated from the eyes by a
distance slightly exceeding their own diameter ; eyes more than
half as far again from each other on the clypeus as on the
vertex. Front somewhat convex, the frontal sulcus indistinct

;

the punctures of the head microscopic. Thorax rather more
distinctly punctured, the pronotum and postscutellum clothed
with golden pubescence. Mesosternum with a minute tubercle
on each side. Median segment short and broad, finely punctured,
clothed with pale golden pubescence ; the median sulcus distinct,

but shallow, the median carina not reaching the apex; the
apical slope coarsely transversely striated, with a deep median
sulcus. Abdomen microscopically punctured ; the basal segment
short and broad, a little depressed at the apex, with a broad
band of golden pubescence, second segment without an apical
band of pubescence, the bands on the third and fourth segments
fairly broad. Recurrent nervures intei-stitial with the trans-
verse cubital nervures ; second abscissa of the radius longer than
the petiole of the second cubital cell ; transverse median nervure
received beyond the basal nervure.

(5 . Clypeus with a small spine in the middle of the apical
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margin ; the pubescence on the whole insect paler ; seventh

dorsal segment widely emarginate at the apex.

Hah. Mackay, Q. {Turner), December to April; Kuranda, Q.
{Tamer), March to July.

In this species there is no band of golden pubescence on the

second dorsal segment, which is pr-esent in vestitus, the antennse

in that species are black, and the legs piceons, almost black.

The eyes are nearer together in vestitus than in pidchrinum, both

on the clypeus and vertex, though the diflerence in this point is

slight.

46. PiSON EXORNATUM, sp. H.

$ . Nigra ; mandibulis, antennis articulis septem basalibus,

tegulis, femoribus apice, tibiis, tarsis, abdomine segmento primo,
segmentoque quinto margine apicali pallide ferrugineis ; alis

hyalinis, venis fusco-ferrugineis.

Long. 11-13 mm.
5 . Extremely near P. pidchrinum, from which it differs in

the ferruginous colour of the first abdominal segment, in the
absence of brown chitinous and golden pubescent apical bands on
the third and fourth dorsal segments, in the slightly less distance

between the eyes on the clypeus, and in the distinctly narrower
median segment. The distribution of the golden pubescence on
the head, thorax, and median segment, also on the apical band of

the first dorsal segment, is the same in both species.

Hah. Mackay, Q. {Turner), May.

47. PiSON AUREOSERICEUM Rohw.

Pison aui^eosericeum Rohw. Proc. U.S. Nat. Museum, xlix.

p. 246(1915), 2 d.

This species also strongly resembles pidchrinum, except in

colour, the ferruginous colour of the legs including the whole of

the femora and trochanters ; the hrst abdominal segment is also

ferruginous, and there is a broad ferruginous apical band on the

second segment ; the tliree apical segments are almost wholly
ferruginous. The apical dorsal segment of the male is broadly
truncate, not emarginate as in pidchrinum.

Hah. Kuranda, Q. {Turner), February ; Mackay, Q. {Turner),

Februaiy and Mai"ch ; Duaringa, Q. (
U.iS. Museum) ; Victoria

{French).

48. PisoN AURATUS Sliuck.

Pison auratus Shuck. Trans. Ent. Soc. London, ii. p. 78 (1 837), $ .

This is extremely near aureosericeum, with which species I had
at one time confused it, but it difters in the distinctly longer

median segment and in the wholly ferruginous colour of the
second ventral segment. The striation of the posterior slope of

the median segment is much less coarse than in aureosericeum.

Hah. Port Darwin {Dodcl).
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49. PiSON EXULTANS, sp. n.

(S . Niger ; mandibulis, antennis apice inf uscatis, tegulis,

abdomine segmento primo utrinque nigro-maculatOj segmento
septimo, femoribus apice, tibiis tarsisque ferrugineis ; segmentis
3-6 apice late brunneo-fasciatis ; alis sordide hyalinis, venis

nigris.

Long. 8 mm.
c? . Clypeus short and broad, the apical margin subtruncate,

produced into a point in the middle ; antennpe ra,ther stout,

distinctly thickened towards the apex, second joint of the

flagellum a little longer than the third, less than twice as long

as the first. Posterior ocelli a little further from each other than
from the eyes, sepai^ated from the eyes by a distance slightly

exceeding their own diameter ; eyes about half as far again from
each other on the clypeus as on the vertex ; the frontal sulcus

very shallow ; clypeus and front as far as the emargination of

the eyes clothed with whitish pubescence. Head and thorax
opaque, microscopically punctured

;
pronotum clothed with very

pale golden pubescence. Median segment rather long, very
closely and minutely punctured, with a row of large punctures at

the base ; the median sulcus well marked but not deep, the
median carina very delicate, with a row of distinct punctiues on
each side of it in the sulcus ; the posterior slope closely and
finely punctured, with a strong median sulcus. First abdominal
segment elongate, subpetiolate, longer than the second, widened
to the apex, with an apical band of rather sparse whitish pu-
bescence, the second segment without an apical chitinous or

pubescent band ; segments 3-6 with broad pale brown chitinous
bands clothed with very pale fulvous pubescence ; seventh dorsal

segment subti-iangular, bluntly pointed at the apex ; the whole
abdomen closely microscopically punctured, more strongly and
sparsely on the ventral than on the dorsal surface. First recur-

rent nervure received just before the apex of the first cubital

cell, second interstitial with the second transverse cubital nervure
;

second cubital cell small, second abscissa of the i-adius as long
as the petiole of the second cubital cell ; transverse median
nervure received before the basal nervure.

JIab. Victoria (French).

Easily distinguished from the somewhat similarly coloured
species of the auratus group by the elongate first abdominal
segment and the triangular seventh segment.

50. PiSON BASALIS Sm.

Pison basalts Sm. Trans. Ent. Soc. London, p. 292 (1869), $ .

This species belongs to the am-atus group, but may be dis-

tinguished by the ferruginous colour of the second dorsal

segment. The male has the seventh dorsal segment truncate at

the apex, as in aureosericeu-m.

Hob. Mackay, Q. (Turner), November.
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Old World Species [exclvjiiiig Australian).

51. PiSON (PiSONOIDES) OBLITERATUS Sm.

Pisoii (Pisonoides) obliteratus Sm. Journ. Proc. Linn. Soc, Zool.
ii. p. 104(1857), $.

Farapison obliteratus Sm. Trans. Ent. Soc. London, p. 299
(1869).

This must be taken as the type of Smith's subgenus Pisonoides,

which is the same as his later genus Parapison. Though Kohl
treats Pisonoides as a nomen nudum, I certainly cannot follow
him.
The present species may be distinguished from other Oriental

Pisonoides by the first abdominal segment, which is about twice
as long as its apical breadth, being narrow throughout, though
gradually broadening towards the apex.

Hah. Borneo {Wallace); Taiping, Malay Peninsula (IF. B.
Orme) ; Maulmain, Tenasserim [Bingham), November ; Kumaon,
N.W. India (Miss A. Brook), August.

52. PisoN (Pisonoides) agilis Sm.

Parapison agilis Sm. Trans. Ent. Soc. London, p. 300
(1869), 2 .

The legs are piceous, almost black, with whitish calcaria, the
fore tibiai and tarsi dull ferruginous brown. It is very near
erythropus, but in that species the legs are bright ferruginous.
The second cubital cell in erythropus is pointed on the radius,

but in agilis the second abscissa of the radius is nearly half as

long as the first transverse cubital nervure. Bingham states

that the eyes in agilis are nearer together on the vertex than in

erythropus, but this is not the case in the type ; he has evidently
looked at a Ceylon specimen when comparing, the eyes being
slightly nearer to each other both on the vertex and clj^peus than
in the type. The length of the second abscissa of the radius
also varies considerably in Ceylon specimens. The other points
of difference given by Bingham are either unsatisfactory or not
constant. I am inclined to think that the two forms may be
merely local forms of one species, with another local race in

Ceylon with somewhat narrower spaces between the eyes both on
vertex and clypeus.

Hah. Bareilly {Home), type ; Ceylon [Dr. Thwaites).

53. PisoN (Pisonoides) erythropus Kohl.

Parapison rufipes Sm. Trans. Ent. Soc. London, p. 299 (1869),

$ (nee Pisonitus rufipes Schuck., 1837).

Pison erythropus Kohl, Verh. zool.-bot. Ges. Wien, xxxiv.

p. 183 (1884).

Hah. N.W. India {Home).
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*54. PisoN (PisoNoiDEs) BROWNi Ashm.
Pisonoides hrowni Ashm. Proc. U.S. National Mus. xxviii

p. 961 (1905), 6.

I have not seen this species, which appears to be allied io agilis,
but may be distinguished by the striation of the posterior slope
of the median segment, which is punctured in agilis.

Hah. Manila {R. Broivn).

*55. PisoN (Pisonoides) kokebnsis Ead.

Paraceramhis koreensis Ead. Hor. Soc. Ent. Ross, xxi n 433
(1887),$.

-^

The description of this species is insufficient, but I do not
think 'it is identical with any Indian species.

56. PisoN (Pisonoides) rothneyi Cam.
Fison (Parapison) rothneyi Cam. Mem. Manchester Lit. &

Phil. Soc. xli. p. 81 (1896), $.
Pison (Parapison) crassicorne Cam. Mem. Manchester Lit &

Phil. Soc. xli. 13, p. 25 (1897), 6 (as $ ).

These are undoubtedly sexes of one species. I have seen
Cameron's types.

JIab. Barrackpore {Rothney).

57. PisoN (Pisonoides) differens, sp. n.

$ ._
Nigra, opaca, segmento mediano subnitido ; mandibulis,

tegulis, segmentis dorsalibus et ventralibus fascia lata apicali^
femoribus apice tibiisque brunneo-testaceis

; alis hyaJinis, irides-
centibus, venis fuscis.

Long. 8 mm.

§ .
Head and thorax opaque, very closely microscopically

punctured; clypeus broadly rounded at the apex; the front
with a distinct longitudinal sulcus extending to the anterior
ocellus

;
eyes a little further apart on the clypeus than on the

vertex,. separated on the clypeus by a distance slightly exceedino-
the length of the scape and the two basal joints of the flagellum
combined

;
posterior ocelli a little further from each other tha.n

from the eyes, separated from the eyes by a distance equal to the
diameter of one ocellus. Second and third joints of the flagellum
subequal. Median segment slender, shining and microscopically
punctured

;
the dorsal surface nearly as long as the mesonotum

and rather strongly narrowed to the apex ; the median sulcus
broad and distinct, without a median carina, distinctly inter-
rupted between the dorsal and posterior surfaces, with a minute
triangular raised area projecting into the sulcus at the base of
the segment

;
the posterior slope minutely punctured, without

strife. Abdomen minutely, closely, and evenly punctured, both
on the dorsal and ventral surfaces. Second abscissa of the
radius less than half as long as the first transverse cubital

Proc. Zool. Soc—1916, No. XLIII. 43



618 MR. R. E. TURNER ON

iiervLire, much shorter than the distance between tlie recurrent

nervures on the cubitus; second recurrent nervure interstitial

wich the first transverse cubital nervure.

Hah. Shillong, Assam, 5000 ft. {Turner), May. 3 $ $ .

Very near rothneyi, of which it may prove to be a subspecies,

but as there ai^e structural difierences it cannot be treated as

identical. The ocelli are much smaller, the eyes are further

apart both on the clypeus and the vertex, the puncturation of

the head is somewhat finer, the median segment has the dorsal

surface very distinctly longer and more narrowed to the apex,

and the sulcvis of the median segment is broadly interrupted

between the dorsal and posterior surfaces, not almost continuous

as in rotlineyi. The pronotum is also a little more depressed in

the present species. The apical half of the posterior slope of the

median segment is finely tx-ansversely sti'iated in rotlineyi, finely

punctured in differens,

58. PisoN (PisaNOiDEs) isoLATUM Turn,

Pison (Parapison) isolatum Turn. Trans. Linn. Soc. xiv. p. 372

(1911), ? 6.

This is a very distinct species, without chitinous or pubescent

bands at the apex of the dorsal segments, being very much
nearer to the Australian erythrocerus Kohl than to the Asiatic

species. The antennas are much longer than in erythrocerv^s,

and the sculpture of the median segment is difi'erent.

Hah. Silhouette Island^ Seychelles {Scott).

59. PiSON (PiSONOIDES) TESTACEIPES, Sp. n.

6 . Niger ; mandibulis, palpis, scapo, tegulis, tibiis anticis

tarsisque rufo-testaceis ; segmento abdominali quarto dimidio

apicali, quinto,. sexto> septimoque brunneo-testaceis ; alis hyalinis,

iridescentibus, margine apicali late infuscatis, venis nigris.

Long. 7 mm,
(5 . Clypeus broadly truncate at the apex ; antennas rather

slender at the base, slightly thickened towards the apex, the

second joint of the flagellum only a little longer than the third,

about twice as long as the first. Posterior ocelli separated both

fi'om each other and from the eyes by a distance about equal to

the diameter of one ocellus, further from the anterior ocellus

tha,n from each other, Clypeus and front as high as the emar-

gination of the eyes clothed with silver pubescence, the frontal

sulcus indistinct, front opaque, finely punctured-rugulose, vertex

finely punctured. Eyes half as far again from each other on the

clypeus as on the vertex, Pi-onotum short, much shorter than
in P. xanthopios ; mesonotum and scutellum finely and closely,

but distinctly punctured ; mesopleurte more finely punctured,

with a fovea in the middle. Median segment closely punctured,

Avith a distinct triangular doisal area which is obliquely striated

at the extreme base, the median sulcus strongly marked, the
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carina only visible at the base, the sides of the segment outside
the triangular area finely and irregularly striated

; the posterior
slope more distinctly transversely striated, with a rather indis-
tinct median sulcus. Abdomen microscopically punctured,
without fascia? of pubescence

; the first segment rather strongly
depressed at the apex, the ventral surface evenly and much more
distinctly punctured

;
the seventh ventral segment very shallowly

emarginate at the apex. Second cubital cell almost pointed on
the radius, first transverse cubital nervure a little nearer to the
first than to the second recurrent nervure, transverse median
nervure received before the basal nervure.

Hah. Zungeru, N. N'igeria {J. W. Scott-Macfie), November.
This is very distinct from xanthopus in the sculpture of the

median segment as well as in the neuration, also in the structure
of the apical ventral segments.

60. PiSON ARGENTATUS Shuck.

Pison (Pisonitus) argentatus Shuck. Trans. Ent. Soc London
ii. p. 79 (1837). .

'

Pison fusci2Kd'pe Cam. Proc. Zool. Soc. London, ii. p. 27 (1901).
Pisonitus argenteus Ashm. Proc. U.S. National Mus. xxviii'

p. 131 (1904).

_

This is a very wide-ranging species, and the original habitat
IS doubtful. In recent years it has been imported into Hawaii,
w-here it has increased rapidly, apparently to the detriment of
the indigenous species. There seems to be some slight variationm the intensity of the sculpture of the median segment, but
nothing of specific importance.

ffab. Mauritius (S/mckard), type; Madagascar (Saussitre)

;

Kangoon_ {Bmghmn), April ; Amherst, Tenasserim {Bingham),
April

;
Singapore {Cmneron)

; Borneo {ex coll. Cameron)
; Bacoor

Philippines {Ashmead) ; Oahu, Hawaii {Perkins), July.
'

61. Pison rugosus Sm.

Pison {Pisonitus) rugosus Sm. Oat. Hym. B. M iv p 313
(1856),$.

'
'

^'

Pison appendiculatum Cam. Mem. Manchester Lit & Phil
Soc. xli. 13, p. 24 (1897).

Easily distinguished from argentatus, the only other Oriental
species of the Pisonittis section, by the much coarser punctura-
tion of the head and thorax and the stronger constriction of
the abdominal segments. Intermediate in neuration between
Pisonitus and Pison.

Hah. N.W'. Provinces of India, throughout N.E. India and
Burma ; Poona, W. India.

62. Pison ater Spin.

Alyson ater Spin. Ins. Lig. ii. 4, p. 253 (1808), $ .

Pison jurini Spin. Ins. Lig. ii. 4, p. 256 (1808), J

.

43*
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Tachyhalas nic/e?' Latr. Gen. Crust, et Ins. iv. p. 75 (1809), 5 .

I'ison atrum Kohl, Verh. zool.-bot. Ges. Wien, xxxiv. p. 184, J •

This is the best-known European species, though far from

common. It may be distinguished from the other South Euro-

pean species P. sericeum by the sculpture of the median segment,

which is punctured in ater, finely olDliqnely striated in sericeum,

and by the much greater distance between the posterior ocelli

and eyes of sei'iceum, equal in the male of that species to

twice the diameter of an ocellus, in the male of aier only equal

to the diameter of an ocellus. In se^nceum also the margins

of the abdominal segments are dark brown, in ater black. The
size of ater is also considerably less than that of sericeum.

Hah. Genoa (Spinola) ; S. France (Latreille) ; Albania (Saun-

ders) ; Switzerland (Kohl) ; Gibraltar ( Walker).

I-
63. PlSON SERICEUM Kohl.

Fison sericeum Kohl, Yerh. zool.-bot. Ges. Wien, xxxviii.

p. 140 (1888), d .

Hah. Attica {Kohl) ; Italy {ex coll. F. Smith).

\/ *64. PisoN ASSXMiLE Sickm.

Pison assimile Sickm. ZooL. Jahrb.. viii, p. 212 (1895), $ .

Very similar to P. ater, but more finely punctured.

Hah. Tientsin.

65. Pison fasciatus Had.

Pseudonysson fasciatiis Had. Horee Soc. Ent. Ross. xii. p. 105

(1876), cJ; Rad. Bull. Soc. Nat. Moscou, p. 592 (1891),

The description is poor, but apparently the species is allied to

algiricum, but with normal antennae. To this species I assign

an Indian specimen with soine doubt.

Hah. S.E. Caucasus ; Chapra, Bengal {Mackenzie).

1/ *66. Pison suspicax Kokuj.

Pison suspicax Kokuj, Mitt.. Kaukas^ Mus. vii. p. 6 (1912), S

.

This may be distinguished from all other Paltearctic species by
the golden pubescence of the head and abdomiual fasciae.

Hah. Caucasus.

67. Pison algiricum Kohl.

Pison algiricum Kohl, Terraes Fuz, xxi. p.. 353 (1898), $ S •

In the male sex this is distinguished by the thickening of the

third to sixth joints of the fiagellum beneath, near the apex. A
somewhat similar structure, much more strongly developed, but

confined to the third and fovirth joints, is seen in the Australian

P. fenestrat'us Sm. Kohl compares tbe present species with

fasciatus Rad., in which the antenrue are normal.

Hah. Oran {Schmiedeknecht) ; Marakesh {Escalera), April.
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68. PiSON REGALIS Sm.

Pison regcdis Sm. Trans. Ent. Soc. London, (2) ii. p. 34
(1852), $cJ.

Allied to insigne Sickm., but much larger ; the male has
similar transverse ridges on the second, third, and fourth ventral
segments, which appear also in a rudimentary form on the
second and third segments of the female. But it differs from
insigne in the absence of a tubercle on the mesopleurse before the
intermediate coxse, and in the absence of a transverse depression

on the mesosternum. The apical ventral segment of the male is

very deeply emarginate, with a long spine on each side.

Hah. Ning-po-foo, China {Fortune) ; Hsikou, near Tientsin
{F. M. Thomson), June.

k *69. Pison insigne Sickm.

Pison insigne Sickm. Zool. Jahrb. viii. p. 210(189.5), S

.

Differs from P. regalis as noticed above ; the mesonotum is

also more sparsely and finely punctured.

ffab. Nankou Pass, N". China {Weher).

70. Pison xanthopus BruUe,

Nephridia -xanthopus Brulle, Ann. Soc. Ent. France, ii. p. 408

(1833).

Pison ohscurus Shuck. Trans. Ent. Soc. London, ii. p. 75

(1837), 2S.
A wide-ranging African species in which the median segment

is strongly obliquely striated, the three or four apical abdominal
segments in the male more or less red ; the clypeus in the male
is somewhat angular in the middle on the apical margin, but not
produced into a tooth, that of the female very broadly rounded
or subtruncate ; the posterior ocelli further from each other than
from the eyes, separated from the eyes by less than the diameter

of an ocellus. The position of the second recurrent nervure
is variable. '

Hah. Meadi, Egypt {Egyptian Department of Agriculture)^

July; Entebbe, Uganda {G. G. Gowdey), March, August, and
September ; Obuasi, Ashanti {Dr. Graham), February to April

;

Sierra Leone {Morgan).

/ *71. Pison montanus Cam.

Pison montanus Cam. in Sjostedt, Kilimandj. Meru Exp. ii.

p. 289 (1910), S .

The description is poor, but from the coarse sculpture the

relationship would seem to be nearest to allonymum.
Hah. Kibonoto, Kilimandjaro.
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72. PiSON ALLONYMUM Scliulz.

Pison iridipennis Cam. Rec. Albany Mus. i. p. 261 (1905), S
(nee Smith, 1879).

Pisum aUonymuon iScliulz, Spolia Hymen, p. 213 (1906),

The head, thorax, and median segment are coarsely punctured,
the eyes very far apart on the vertex, nearly as far as on the

clypeus, the posterior ocelli fui-ther from the eyes than from each
other. I do not think that this can be rhodesianum Bisch., the

distance between the eyes being so much greater than in ater,

and the puncturation much coarser.

PLab. Dunbrody (O^Neill) ; Willowmore [Dr. Brcmns) ; Mid
Luangwa River, N.E. Rhodesia {Neave), August ; Nawalia,
ISTiamadzi River, N.E. Rhodesia {Neave), August.

r
*73. Pison rhodesianum Bisch.

Pison rhodesiamwi Bisch. Arch. f. Naturg. A. 3, p. 75

(1913),$.

From the description this seems to be very near P. ater, with
which Bischoff compares it. I consider that it is certainly dis-

tinct from any of the African species described by Cameron.
Hah. Buluwaj^o ; October.

74. Pison transvaalensis Cam.

Pison transvaalensis Cam. Ann. Transv. Mus. ii. p. 152

(1910), S-

A specimen of this species, labelled "type" by Cameron, is in

the British Museum-. It is from the Cameron collection, and is

a female ; but Cameron was accustomed to label all specimens
before him ' type," not only one. The species is very near denti-

ceps, and I am inclined to think that Cameron has mistaken the
sex of his type, and that de7iticeps is really the male of trans-

vaalensis, in which case the latter name would stand. But the
position of the first recurrent nervure is different. The posterior

ocelli in transvaalensis are very close to the eyes.

Hah. Pretoria.

75. Pison denticeps Cam,

Pison denticeps Cam. Ann. Transv. Mus. ii. p. 153 (1910), J .

This may be distinguished from xanthopiis by the finer stria-

tion of the median segment, the less constricted abdominal
segments, the apical ventral segment is produced into two points
as is usual in the genus, not into one only as in xanthopus; the
clj^peus also has a distinct spine at the apex, and the front
is more distinctly convex. This species is remarkable as showing
a transition in neuration from Pison to Pisonoides, the second
transverse cubital nervure being sometimes entirely absent, but
sometimes represented by a stump -, probably a « long series

would show the full transition.

Hab. Transv^aal.
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*76. PiSON CLYPEATUS Cam.

Pison dypeatus Cam. Ann. Transv. Mus. ii. p. 153 (1910), $ .

Evidently allied to xanthopus, but the clypeus is nai-rowed to a
sharp point in the centre, the striation of the median segment is

coarser, and the second abscissa of the radius longer.

Hab. Warmberg, Zoutpansberg district ; October.

77. Pison in^.qitale, sp. n.

c?. Niger; mandibulis apice fiisco-ferrngineis ; tegulis cal-

cariisque brunneis ; alis hyalinis, apice late infuscatis, iridescen-

tibus, venis nigris ; cellula cubitali secnnda minutissima aut
obliterata.

Long. 7 mm.
6 . Clypeus broad, produced into a short spine in the middle of

the apical margin ; clothed with silver pubescence, which extends
on the front as high as the emargination of the eyes. Second
joint of the flagellum very slightly longer than the third ; eyes
separated on the clypeus by a distance half as great again as that
separating them on the vertex

;
posterior ocelli as fa"r from the

eyes as from each other, separated from the eyes by a distance
exceeding the diameter of an ocellus. Front closely piinctured-

rugose, the frontal sulcus obsolete, except just below the anterior

ocellus, the vertex closely and rather coarsely punctured. Pro-
notum short, as in P. ater ; mesonotum and scutellum coarselj^

punctured, but less closely than the vertex, more coarsely than
in P. ater

;
pleurae very closely punctured, but more finely than in

P. ater. Median segment with a deep median sulcus which is

very widely foi^ked close to the base, enclosing a very small basal

area, the branches of the sulcus obliquely striated, the main
sulcus extending to the apex of the segment, with a strong
median carina not quite reaching the apex ; on each side of the
sulcus the segment is very closely and finely punctured, with
numerous, fine, irregular stride ; the apical slope coarsely punc-
tured-rugose, with a deep median sulcus. Abdomen finely

punctured, the segments moderately depressed at the apex, the
apical bands of white pubescence well defined laterally, but not
distinct in the middle, the basal segment more sparsely and
strongly punctured than the second, the apical segments very
closely and minutely punctured ; the ventral segments more
sparsely but evenly punctured ; apical ventral segment very
shallowly emarginate, the angles not produced into points.

Second abscissa of the radius very short, second cubital cell

obliterated on the left side, very minute on the right, second
recurrent nervure on the right side interstitial with the second

transverse cubital nervure, first received before the apex of the

first cubital cell. Basal and transverse median nervures in-

terstitial.

Hab. Mlanje, Nyassaland (S. A. A'^eave), 2300 ft., October.

Very near ater and rhodesianus, but difl^ers in the sculpture,
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especiall_7 on the thorax and nielian segment ; also in the rerlnc-

tion of the second cubital cell. It also differs in these characters

from montanus. There is no impressed line behind the posterior

ocelli.

78. PiSON WOLLASTONI, sp. n.

2 Nigra, albo-pilosa ; tegulis apice pallide brunneis ; -alis

hyalinis, apice late infumatis, venis nigria, stigmate fusco-

ferrugineo.

Long. 11 mm.

5 . Olypeus produced into a point at the apex, punctured
finely and closely, and clothed with rather long whitish pu-
bescence which extends on the front a,s far as the emargination
of the eyes. Antennae rather slender, not thickened towards the

apex, the second joint of the flagellum distinctly longer than the

third, but shorter than the first and third comlained. Posterior

ocelli nearer to the eyes than to each other, separated from the

eyes by a distance considerably less than the diameter of one

ocellus ; the eyes nearly twice as far fi'om each other on the

clypeus as on the vertex. Front punctured-rugose, the vertex

and ocellar space more finely punctured
;
pronotum short, steeply

sloped anteriorly ; mesonotum a.nd mesopleura coarsely punc-

tured, scutellum more finely and sparsely punctured. Median
segment closely punctured-rugose, the median sulcus shallow and
not extending to the apex, the median cai-ina distinct ; the pos-

terior slope rugose, with a shallow median sulcus. Abdomen
smooth and shining on the dorsal surface, the segments scarcely

depressed at the apex, the apical fascise of white pubescence con-

fined to the sides ; the ventral segments sparsely but distinctly

punctured. Second abscissa of the radius shorter than the

petiole of the well-developed second cubital cell ; second recurrent

nervure interstitial with the second transverse cubital nervure,

first received by the second cubital cell close to the base ; basal

and transverse median nervures interstitial.

Hab. St. Helena [IVoUaston).

A very distinct species, not at all nearly allied to any Ethio-

pian form.

79. PiSON SPECULARE Turn.

Pison speoidare Turn. Trans. Linn. Soc. xiv. p. 371 (1911), $ .

The posterior ocelli almost touch the eyes : the puncturation of

the whole insect is very delicate, microscopic on both dorsal and
ventral segments of the abdomen.

Hab. Praslin, Seychelles {/Scott).

80. Pison kohlii Bingh.

Pison kohlii Bingh. Fauna Brit. India, Hymen, i. p. 220

(1897), $ .

_

Pison aureopilosus Cam. Soc. Entom. xxiv. p. 73 (1909).
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Easily distinguished from pimctifrons by the golden pubescence
of the head and abdomen, by the almost obsolete puncturation of

the mesonotum, and by the coarse longitudinal striation of the
median segment, the striation in punctifrons being oblique.

Hah. Dawnat Range, Tenasserim [Bingham), December;
Borneo (Cameron). •

81. PiSON PUNCTIFRONS, Shuck.

Pison punctifrons Shuck. Trans. Ent. Soc. ii. p. 77 (1837), 5 ,

Pison suspiciosus Sm. Journ. Proc. Linn. Soc, Zool. ii. p. 104

(1858),$.
Pison fabricator Sm. Trans. Ent. Soc. London, p. 297

(1869), 2.
_

Pison striolatum Cam. Mem. Manchester Lit. & Phil. Soc. xli.

p. 82 (1896).

Pison javanus Cam. Tijdsch. f. Entom. xlviii. p. 63 (1905), S.

I think all these are identical—certainly the first four, and
almost certainly Cameron's species also.

Bab. Yunzalin "Valley, Tenasserim (Bingham), April; Ran-
goon (Bingham), May ; Singapore

(
Wallace) ; Samara.ng, Java

(Drescher) ; Ceylon (Thvmites) ; Hong Kong (Smith) ; Foo-Chow
(Pickett).

"^ 82. Pison orientale Cam.

Pison orientale Cam. Mem. Manchester Lit. & Phil. Soc. xli.

13, p. 23 (1897).

JIab. Barrackpore (Rothney).

*83. Pison LAGUNiE Ashm.

Pison laguno} Ashm. Proc. U.S. National Mus. xxviii. p. 131

(1904), d.
I suspect that this will prove to be a synonym of punctifrons,

but the description is too poor for certainty.

Hah. Laguna, Philippines (Stangl).

*84. Pison ashmeadi, nom. nov.

Pison punctulatus Ashm. Proc. U.S. Na.tional Mus. xxviii.

p. 960 (1905), S (nee P. punctulattim Kohl, 1883).

I cannot identify this species.

Hah. Manila (Brown).

85. Pison pallidipalpis Sm.

Pison pallidipalpis Sm. Journ, Proc. Linn. Soc, Zool. vii.

p. 35(1863), $.

Closely allied to insularis Sm. and priscum Turn. The punc-

turation of the second ventral segment is microscopic.

Rab. Ceram (Wallace).
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86. PiSON INSULARIS .Sill.

Pison insularis Sm. Trans. Ent. Soc. London, p. 297

(1869), ?.
Very near priscum Turn., but differs as pointed out undei-

that species. The second ventral segment is sliining and smooth.
JIab. New Hebrides.

*87. Pison glabrum Kohl.

Pison glabrum Kohl, Denkschr. Akad. Wiss. "Wien, Ixxxi.

p. 309(1908), $.
This seems to be very near insnlaris in sculpture ; but the

wings are infuscate : and either the eyes are further apart on
the vertex or the basal joints of the flagellum are shorter.

ffah. Upolu, Samoa (Rechinger).

*88. Pison strictifrons Yachah

Pison strictifrons Yachal, Revue d'Entom. xxvi. p. 114
(1907), 2.

A much smaller species than insularis, though agreeing with
it in nearness of the posterior ocelli to the eyes and in the
smooth median segment. The description is very insufficient.

Hah. New Caledonia.

? '89, Pison imptfnctatum Turn.

Pison impmictatum Turn, Ann, & Mag. Nat. Hist. (8) ix.

p. 200 (1912), $ .

Probably closely allied to strictifrons, also to iridipennis Sm.
From the latter it differs in the lesser distance between the eyes
on the vertex and the smoother median segment.

Hah. New Guinea {Wollaston).

^
90. Pison iridipennis Sm,

Pison iridipennis Smith, Journ. Linn. Soc, Zool. xiv. p. 676
(1879), (5; Smith, Descr. New Spec. Hymen, p. 139(1879), S

Hah. Hawaii; Koolau, July ; Samoa.

91. Pison tuberculatus Sm.

Pison tuhercidatus Sm. Trans. Ent. Soc. London, p. 296

(1869), cJ.

A small species closely allied to iridipennis, but whereas that

species has in the male a short transverse ridge on the third

ventral segment and a similar but less distinct ridge on the
fourth, tuhercidatus has a rounded tubei'cle on each side of tlie

third ventral segment and a similar but less distinct tubercle on
each side of the second and fourth.

Hah. New Zealand.
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/ 92. PisoN MOROsus Sm.

Pison morosus Sm. Oat. Hym. B. M. iv. p. 317 (1856), $
(nee Smith, 1864).

Much larger than tuhercidatths, and has no tubercles on the

ventral segments of the male. It appears to be the commoner
of the two indigenous species in New Zealand ; the third species,

P. spinolm, being a comparatively recent importation.

Hah. New Zealand.

•^ 93. Pison tahitense Sauss.

Pison tahitense Sauss. Reise d. Novara, Zool. ii., Hymen, p. 65

(1867), $ S.
Allied to P. hospes, but has the eyes nearer together both on

the vertex and the clypeus, and the clypeus of the male more
strongly produced.

Hah. Tahiti ; Samoa ; Rarotonga.

(/ *94. Pison collarb Kohl.

Pison collare Kohl, Vei-h. zool.-bot. Ges. "Wien, xxxiii. p. 337

(1883), $.

The clypeus of the female is produced into an acute spine
;

the front coarsely punctured ; the median segment shining and

sparsely punctured, with a few transverse strise near the apex of

the posterior slope.

Hah. Duke of York Island, New Britain.

V 95. Pison nitidus Sm.

Pison nitidus Sm. Journ, Linn. Soc, Zool. iii. p. 160 (1858),

?.

Nearest to scahrum Turn.
Hah. Aru ( Wallace) ; Ke (

Wallace),

96. Pison constrictum Turn,

Pison morostis Sm. Journ, Linn. Soc, Zool, viii. p. 85 (1864), $
(nee Sm,, 1856).

Pisum constrictum Turn. Ann. & Mag. Nat. Hist. (8) ix,

p. 201 (1912), S.
These are almost certainly sexes of one species. It is nearest

to the Queensland species, P. punctiilatum Kohl.

Hah. New Guinea (ITWkoe) ; Mysol (ITa^Zace), Mimika River,

New Guinea {Wollastan).

i/ 97. Pison rechingeri Kohl.

Pison rechingeri. Kohl, Denkschr. Akad. Wiss. Wien, Ixxxi.

p. 309 (1908), $ S-
Differs from hos'pes and constrictum in the sculpture of the

median segment and the better-defined frontal sulcus.

Hah. Upolu, Samoa [Bechinger) ; Tonga {ex coll. F, Smith).
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98. Pisox iiosrEs Sn:.

Pison hospes Smith, Journ. Linn. Soc, Zool. xiv. p. 676
(1879), 2 6 ; Smith, Descr. New Spec. Hymen, p. 139 (1879),

$ s.
Hah. Hawaii ; Singapore {Ridley) ; Cocos Islands {Wood

Jones).

Probably imported into Hawaii. It is doubtfully distinct from
P. 2^cdlidipalpis Sm.

Neio World Species.

/ 99. Pisox l^evis Sm.

Pison Icevi^ Sm. Cat. Hym. B. M. iv. p. 317 (1856), $ .

Hah. Georgia.

/ 100. Pison coxformis Sm.

Pison conformis Sm. Trans. Ent. Soc. London, p. 297

(1869), J.

Hah. Mexico.

V *101. Pisox CRESsoxi Rollw.

Pison cressoni Rohw, Proc. U.S. National Mus. xl. p. 570

(1911).

Hah. iSTicaragua.

*102. Pisox cameroxii Kohl.

Pison fasciatum Kohl, Verb, zool.-bot. Ges. "Wien, xxxiii.

p. 339(1883), 5 (nee Radoszkowski).

Pison cameronii Kohl, Verb, zool.-bot. Ges. Wien, xlvii. p. 546

(1893).

Hah. Mexico or Peru.

r 103. Pisox maculipex'xis Sm.

Pison macidipennis Sm. Journ. of Entom. i. p. 80 (1860), 5 .

Hah. Para {Bates) ; Ega {Bates).

v/ *104. Pisox paraexsis Spin.

Pison paraensis Spin. Mem. Accad. Sc. Torino, (2) xiii. p. 58

(1851), (1853), $.

Hah. Lower Amazon.

V *105. Pisox aureofaciale Strand,

Pison aureofaciale Strand, Zool. Jahrb. xxix. p. 174 (1910).

Hah. Paraguay.
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/

^ *106. Pisox co^'VEXiFROxs Tasch.

Pison convexifrons Tasch. Zeitsclir. f. d. Ges. Xaturw. xxxvi.

p. 18 (1870), $ .

Hah. Rio de Janeiro,

/ 107. Pisox CHLLENSis Spin.

Pison chilensis Spinola, in Gav. Hist. fis. Chile, Zool. vi. p. 326

(1851).

Hah. Santiago ; Coquimbo.

*108. PiSOX AREOLATUS Spin.

Pison areolatus Spinola, in Gav. Hist. fis. Chile. Zool. vi. p. 327

(1851),$.

Hah. Chile.

*109. Pisox vARiicoRxis Reed.

Pison variicornis Reed, Anal. Univ. Chile. Ixxxv. p. 22 (1894).

Hah. Chile.

Pison Icetus Sm. and Pison Jlavipictus Sm., both collected by

Bates on the Upper Amazon, belong, according to my determin-

ation, to the genns Scapheutes Handl., but the types appear to

be lost or have not been marked. Pison jnlosus Sm. belongs to

the genus Pisonojjsis. Smith evidently discovered his error as

to the first two. for they are omitted from his list of the genus

in 1869.

Genus Pisoxopsis Fox.

^ 1. P. CLYPEATA Fox, Psvchc, vi. p. 553 (1893), ? S . Nevada.

/ 2. P. TRiAXGULARis Ashm. Ent. ]\Ius. Philadelphia, x. p. 9

(1899). Colorado.

I 3. P. BiRKiiAXXi Rohw. Trans. American Entom. Soc. xxxv.

p. 129 (1909). Texas.

4. P. PiLOsrs Sm, Ann. & Mag. Xat. Hist. (4) xii. p. 295

(1873) (as P/so?z|?i7osMs). Ega.

5. P. ARGEXTixus Schrottky, Ann. Soc. Argent. Ixviii. p. 251

( 1 909 ). Catamarca.

6. P. AXOMALA Mantero, Bull. Soc. Ent. Ital. xxxiii. p. 202

(1901). Patagonia.

I have only seen P. pilosus Sm., and therefore can give no key

to the species.

The genus is entirely American, and will probaUy prove to be

nearly as rich in species on that continent as true Pison.
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Introduction.

The study of the development of the various groups of

Echiiioderms has attracted many workers during recent years,

and the result of their labours is a remarkably complete and,
on the whole, remarkably consistent chapter of embryological
research. Only in the case of the Holothurioidea has there
been left any considerable hiatus in our knowledge of the normal
development of a group. Uiidoubtedly many causes have con-
tributed to this defect, but chiefly it is due, I think, to the
difficulty of artificially fertilizing the eggs and raising cultures

of the larva3 in the laboratory. The forms hitherto investigated

have accordingly been investigated incompletely, or they have
been viviparous, as in the case of Synapta vivipara, or they have
been such as present a " shortened " larval life and can therefore

be readily reared, as in the case of Cticumaria.

The main outlines of the development of the Auricularia are
described in the works of Semon (13) and Bury (1 and 2),

who both investigated the same species

—

Synapta digitata ; and
Clark (3) has given an admirable account of the embryology of

S. vivipara. It has been urged, however, with much reason, that
the synaptas are unsuitable forms to study, on account of the
departure of their adult anatomy from the typical Holothurian
plan. " The fact is that Synapta is about the worst form that
could have been chosen to represent the Holothurioidea. Its

radial water-vascular canals are only transitory larval structures,

and its buccal tentacles not only spring directly from the water-
vascular ring, but, in contravention of the rule which prevails in
all the other groups of Holothurioidea, their number is no longer
a multiple of five " (MacBride, 8). We owe to Ludwig the only
fairly complete account of an ontogeny to which the above
objection docs not apply. His description of the development of
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CuGumaria planci (7), published without figures, and purporting

to be only the preliminary to a fully-illustrated memoir, has

generally been accepted as correct; but in the absence of his

completed work, which was never published, and in view of the

interest of some of his results, it was desirable that a fresh study

should be made. The suggestion that I should undertake this

research and the opportunity to conduct it I owe entirely to

Professor MacBride, whose encouragement and assistance I gi^ate-

fully acknowledge.

My work on the embryology of Cucumaria had been in progress

for nearly three years, and was still in many respects incomplete,

when I learnt that Mr. H. Ohshima, Rigakushi, of Tokyo Imperial

University, was engaged upon similar researches. In these

circumstances the present short statement was prepared. No
attempt will be made in what follows to give, even in outline, a

picture of the whole period covered by my preparations ; it must
suffice to draw attention to those of my results which, on points

of importance, either confirm or cast doubt upon the conclusions

of Ludwig and others.

Material and Method.

My material consisted at first of a series of stages in the

development of Cucumaria saxicola, supplied by the Marine
Biological Association to Prof. MacBride, who handed them to

me for examination. I have since been able to add to this

certain stages in the development of the nearlj- allied C. normani,
adults of which species were sent to me in London. These
animals spawned in my tanks, as I shall describe, and gave me
the opportunity of observing the living larvae and of bridging-

certain gaps in the original series. I may say at once that

nothing can be seen, in the living young, of the internal changes
that are occurring, and that both stocks of material were fixed

in ignorance of the great rapidity with which the early develop-

ment takes place *,

In view of the discrepancy between the statements made below
and those of Ludwig, it should be noted that the fixative used

by him was 50 per cent, alcohol followed by 70 per cent, alcohol.

Of my own methods of preservation and sectioning I cannot

treat in this place further than to say that the only reliable

fixatives Avere found to be the picro-formol-acetic mixture of

Bouin and Flemming's strong fluid (acting for not more than
two hours), and that the method of double-embedding in celloidin

and wax was always used. Special difficulties in orientation

necessitated a modification of the latter method, and this I hope
to describe at some length in my full account. Sections were
generally cut 6 /u thick, and were stained with an alcoholic

* Since the above was written a consignment of C. saxicola, from Plymoutli,
has provided uie with abundant material for a complete afceount of the development
of that species. The description here given of spawning, seguieutation, etc., in

C. normani applies with equal truth to C saxicola.
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solution of hsematein followed by orange-G as a plasma stain.

The figures are all from camera-lucida outlines.

The Living Young.

Spawning in every case has occurred in the night, and generally

near midnisht. On the one occasion on which a successful

culture resulted, males and females of C. iiorma7ii, living together

in the same tank, began to spawn within a few minutes of one

another. In other cases isolated individuals of both sexes have
spawned during the night ; but I could never succeed in fertilizing

the eggs so shed by adding sperm-suspension to the water in

which they were. My remarks about the living larv^ refer to

the above-mentioned culture.

The newly-shed eggs (PI. I. fig, 1), taken from among the

tentacles of the female, are undergoing, or have just completed,

their second maturation division. They are flattened at the

poles—especially at the animal pole, which tends to float upper-

most-—and enclosed in a striated follicular jelly from which the

follicle- ceils have been cast off. No definite micropyle can be

made out, but the umbilicus of the follicle, situated at the animal
pole of the egg, almost certainly has the function of a micropyle,

since sperms ax-e unable to penetrate the jelly. The polar bodies

project into the umbilicus. I did not observe the entrance of

the sperm into the egg. (PI. I. fig. 2.)

In the segmentation which follows there is nothing of that

ideal i-egularity that has been described in the case of the egg of

tSi/napta *. The first two cleavage planes are usually meridional,

and divide the egg into four equal blastomeres, which may then
rearrange themselves in relation to the original egg-axis (PL I.

fig. 3); but in some eggs the first two blastomeres do not divide

simultaneously. The third cleavage is equatorial. Subsequent
divisions, so far as I am able to discover, do not follow any
orderly scheme. They result in the formation of a morula
(PI. I. fig. 4), which gives rise to a wrinkled blastula of the type
first described by Masterman, in Cribrella (10), and, later, by
Gemmill, in Solaster (5) and Forania (6). At this stage (PI. I.

fig. 5) the embryo acquires cilia, and soon after emerges from the

egg-membrane and begins to rotate slowly at the bottom of the

culture tank. Gastrulation is marked externally by the smoothing
out of the superficial wrinkles, and by elongation of the larva.

The fully-formed gastrula is more opaque at its anterior (prse-

oral) end, and in swimming this end is always iipwards. The
larvae now swim just below the surface of the water, and rotate

slowly about their long axis—in a counter-clockwise direction as

seen from above t. A constriction appears soon after this, in

* This irregularity is due, I think, in great part, to polj'spermy and to unnatural
conditions in the laboratory. In a few individuals of C. saxicolal have seen perfect

symmetry of cleavage up to tlie 16-cell stage.

t The blastulaj of C. saricola rotate clockwise ; but after gastrulation the direc-

tion of rotation is, in the majority, reversed. I have no note about the direction of

rotation of the C. normani blastula.

Peoc. Zool. Soc— 1916, No. XLIV. 44



634 MR. H. G. NEWTH ON THE

many but not all of the larvae, near the equator, and at the

SRme time the stomodseum arises as a crescentic invagination at

the junction of the opaque and the less opaque regions of the

body (age= 48 hours). The formation of the stomodfeum pro-

ceeds by the extension backwards of the horns of the crescent,

their ultimate fusion in a posterior lip, and the in-sinking of the

enclosed area. From the orifice tlius established the five primary

oral tentacles, formed pari passu with the stomodteum, soon come
to project. They are tipped with little hyaline excrescences,

and can be entii-ely withdrawn into the stomodseum, (PL I.

fig. 6.)

During the completion of the stomodaeum the primary tube-

feet make their appearance as two circular depressions in the

ectoderm ; and from this time onwards the asymmetry of the

larva (comparable to that of the Auricularia "pupa") is manifest.

The stomodjeum lies, very obviously, to the left of the median

ventral line as determined by the tube-feet, and of these latter

tlie left is placed further forward than the right. It is interesting

to note that Ludwig describes the right primary tube-foot of

C. planci as being the more anterior of the two. Fig. 6, which

is of the corresponding stage in C. saxicola, shows the displace-

ment of the stomodseum, but a less-than-average displacement

of the podia.

jSTo further external change, except growth of the tentacles

and the tube-feet, occurs during the free-swimming life of the

animal. The ciliation of its surface is uniform at every stage :

there is no segregation of the cilia into bands as there is in the

larva of C. planci (Selenka, 11). On the fourth and fifth days

the larvae still swim near the surface, but towards the end of the

fifth day they tend to sink to the bottom and settle down upon

their oral tentacles. Beyond this stage I shall not, at present,

follow their development.

Formation and Segmentation of the Coelom.

The segmentation cavity appears during the formation of the

wrinkled blastula from the solid morula. It is at first empty,

i. e. it contains nothing that is coagulable by any of the usual

fixatives—and no cell-communications exist, such as are required

by Sedgwick's conception of the blastula as a syncytium. Mesen-

chyme and " blastocoel jelly" appear simultaneously later and

seem to be identical, the processes of the cells merging iudistin-

guishably, in sections, into the reticulations of the jelly, the

interstices of which are filled with oil droplets. Since, however,

this oily yolk uniformly fills the spacious blastocoel of later stages,

it would seem that it must be contributed in part by cells other

than those few which are found in it, and the fact, among others,

that in the blastula there occur rounded, enucleate fragments of

cytoplasm supports this view (fig. 5, +).
'

It was stated of C. planci by Ludwig, that mesenchyme and
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ectoderm formed a single tissue, and this is observable in the

later larval stages and the pentacula of G. saxicola and C. nortnani.

Of these species up to the third day stage it is certainly not true,

the ectoderm, except near the blastopore, being a definite, single-

layered epithelium. My preparations do not eonfii'm the same
author's further statement that mesenchyme originates from the

definitive ectoderm (except for the abov^e-mentioned cytoplasmic

fragments, and except in unhealthy or abnormal individuals).

The fully-formed gastrula is very remarkable (PI. I. fig. 7).

The archenteron is deeply invaginated and forms a flattened,

thick-walled vesicle. In one lateral aspect (as made out from
sectionsJ this vesicle is almost circular ; at right angles to this

direction it is seen edgewise, and appears dumbbell-shaped in

section owing to the central inflection of its flattened sides. Its

cavity, in other words, is a disc with a thickened periphery except
where this is interrupted by the blastopore. I have found this

stage in both the species examined.

The details of the process by which the primary coelomic

pouches are formed from the archenteron I am unable to give.

What is certain, however, is that the water-vascular system, the
posterior (perivisceral) coelom, and the gut are derived, in the
order named, from successive regions of the archenteron, be-

ginning at the anterior end. At the stage shown in fig. 8 the
primary pouches are already present as thick-walled vesicles, still

in connection with the gut and with one another. The large

anterior pouch gives rise to the stone-canal and to the rest of the

water-vascular system, and may therefore be supposed to represent

anterior coelom plus hydrocoel. It is a flattened sac which crosses

the larval axis obliquely and curves back to communicate with
the posterior coelom. Nine sections on either side of the one
figured show these two sacs in the same relative positions, but
their connection with one another persists through only three

sections in all, and the posterior coelom communicates with the

gut in one section only—that next to the one figured.

Apparently this state of affairs has been brought about by an
S-shaped bending of the whole of the archenteron at right angles

to its plane of flattening, coupled with a pinching-ofF of its

anterior three-quarters proceeding inwards from opposite edges

of the original disc.

This stage I have seen in C, Hovmani only.

There is no indication yet of the position either of the madre-
poric pore or of the stomodseum, and it is therefore impossible,

in the absence of annectant stages, to determine with certainty

the dorsal and ventral sides of the larva. It will be remembered
that in Synavta the coelom is described by Selenka as being
budded off dorsalwards from the archenteron, and a similar

orientation has been ascribed to the primary vesicle in C planci

by the same author, and in Holothuria Jlortdana by Edwards (4).

Ludwig states, without giving the grounds for his opinion

:

" Dixs Hydro- Enterocoel liegt nicht, Avie Selenka angiebt,

44*
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anfiinglich, d. h, so lange es noch mit dem Urdarme zusammen-
hangt, dorsalwiirts von diesem um erst nach seiner Abschniirung
an dessen linke Seite zu rlicken, sondei'n befindet sich von vorn-

herein an dieser Seite."

By the middle of the third day the formation of thestomodfeum
has begun and the segmentation of the coelom, in C. normani, is

complete, though in some lai-vte the connection between hydrocoel

and posterior coelom is not yet lost. The hydrocoel still points

forward in the axis (roughly speaking) of the animal, and from it

project on either side the rudiments of the radial canals and of
the oral tentacles (PI. II. fig. 9). The posterior part of the anterior

vesicle is now bent, at an obtvise angle to the hydrocoel, towards

the dorsal body-wall, and in many larvae has acquired an opening

to the exterior—the madreporic pore. There is only a very

shallow invagination of ectoderm in the formation of the opening,

and it will probably be correct to regard the whole of this postero-

dorsal limb of the water-vascular system, which is later converted

en bloc into the stone-canal, as being homologous with the

anterior coelom of other Echinoderm larvte (cf. Bm-y, 2). At this

time—as also, more markedly, in the next stage—there is no con-

tinuous clear lumen in the hydrocoel, the stone-canal, or the

posterior coelom, and it is doubtful, I think, whether the madre-
poric pore ever functions. Even after the tentacles are well

established, and can be protruded and retracted, their lumen is

obliterated in some places by the vacuolated inner ends of their

cells.

The relation of the tentacle-rudiments to the undifferentiated

residue of the hydrocoel is precisely similar to that of the rudi-

mentary radial canals, with which they alternate. There is no
association among any of the ten outgrowths to indicate their

future arrangement with reference to the water-vascular ring.

This is a stage obviously somewhat later than the most advanced
three-days-old larva of C. planci described by Ludwig, in which
the hydrocoel had the shape of an irregular horse-shoe, slight oiit-

pushings of which were identified as the rudiments of the radial

canals. In C. normani there is a complete suppression of the

typical curved hydrocoel crescent, owing to the large size and close

crowding together of its lobes, and to the thickness of their walls.

On this account the interpretation of this stage is peculiarly

difficult in the absence of intermediate stages between it and the

one next following. My identification of the hydrocoel lobes in

fig. 9 must therefore be considered as being provisional only, and
it must be pointed out that it is based upon the determination

of the point of closure of the ring-canal on the following day

—

which I have only made out in C. saccicola.

The Pentacula of C. saxicola.

The third-day (65 hours) larva of C. saxicola shows a consider-

able advance upon the last stage described. The stomod^um
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forms a spacious oral atrium into which the five tentacles project,

and the ring-canal now surrounds the anterior end of the gut, its

plane being inclined to the larval axis (as in G. lilanci) in such a
way that its dorsal part is nearer the anterior end of the animal
than its ventral. It is possible now to identify the radii and to

determine the point of closure of the ring. In six of my pre-

parations of this stage the ring is still open in the left dorsal

interraclius.

Radial canals and tentacles are given oflf alternately from the
ring, but there is already discernible, in some individuals at any
rate, the beginning of that curious grouping of tentacles which
is found in the later pentacula. Of the radial canals the mid-
ventral is much the largest. It pi^ojects directly backwards from
the ring- canal, and has at its posterior end a rhombic dilatation

the two laterally directed angles of which represent the internal

rudiments of the primary tube-feet, which are thus, from their

first appearance, not terminal (PI. II. fig, 10). In C. planci,

C. hirchshergii, Holothitria tremula, Psolus fahricii, and Phyllo-

phorun urna the first two podia have been described, by various

authors, as arising simultaneously from the posterior end of the
mid-ventral radial canal, Holothuria Jioridana being exceptional,

in that it forms at first a single terminal tube-foot on the mid-
ventral canal (Edwards, 4).

The right and left dorsal radial canals project outwards in the
plane of the ring-canal, and their ends have already begun to

turn backwards ; the lateral ventral canals are short, blunt, and
unbent. There is no difference in the degree of development of

the five tentacles. In those larvae in which the ring-canal is

closed a small blunt outgrowth—the rudiment of the Polian
vesicle—has appeared on the posterior wall of the ring at the
point of closure ; but whether this belongs to the dorsal or

to the ventral limb of the hydrocoel I find it impossible to

determine.

The relations of the stone-canal are what they were in the

last stage described. At about the middle of its length, however,
there is now a slight enlargement of the lumen, caused by an up-
pushing of its antero-dorsal wall. This marks the point at which
the secondary madreporite (Madreporenblase of Ludwig) will

later be formed.

On the fourth day (84 hours) the water-vascular system presents

an interesting transition stage, in which the three more dorsal

tentacles are connected with the radial canals from which they

spring in the adult, while the two more ventral ones still retain

their interradial communication with the ring-canal. As in

C. planci, the left dorsal radial canal has appropriated two
tentacles and the right dorsal canal only one—that which was
developed in the right dorsal interradius- The two lateral

ventral radial canals have no tentacles associated with them,
those developed in the ventral interradii being appropriated later

by the mid-ventral canal, to which, indeed, their bases already
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begin to be approximated (PI. II. fig. 11). What may be the
mechanics of this migration of the bases of the tentacles froBi

the ring to the radial canals I can only snrmise. I conceive it

to consist essentially in the conversion of those areas of the wall
of the ring which immediately surronnd the bases of the radial

canals into the walls of the canals themselves, which are growing
rapidly at this time.

While a full discussion of the significance of these arrange-
ments cannot be attempted in this place, it may be well to call

attention to the fact that the specalations of Semon as to the
phylogeny of Holothurians were in great part founded upon the
assumption that the alternation of the tentacle lobes of the
hydrocoel with the radial canals, observed in Synapta, was a
constant feature of Holotharian ontogeny. This assumption was
controverted by Ludwig, who, after examining an eight-day larva
of C. planci as his earliest stage, had the assurance to assert that
the tentacles arose from the radial canals and not from the ring.

A careful perusal of the same author's second paper, in which
earlier stages are described, makes it appear doubtful whether
the first appearance of the tentacles was ever observed by him at
all. The question therefore still remains to be solved : Which is

secondar}^ the alternation of the tentacles (as lobes of the
hydrocoel) with the radial canals, or the adult condition in which
they are outgrowths of the radial canals ?

xt-figure 1.
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to the radii, but the disposition is totally difterent, and in addition

the Polian vesicle is in the left ventral interi'adius. The two agree

in one respect only : the tentacles alternate ivitli the radial canals.

Edwards did not attend, apparently, to the place of actual origin

of the tentacles, and a clearing up of that point would be valuable.

The present paper, demonstrating, I believe, that there is a

primary alternation of tentacles and radial canals in two species

of Cucumaria, seems to support the assumption made by Semon,
whose phylogenetic speculations, however, I am not concei'ned to

defend.

The only other feature of the fourth-day larva to which I

shall allude is the condition of the stone-canal. In the position

where, on the third day, a slight dilatation was observed, there

is now an area of the antero-dorsal wall of the canal in which
the cells have become large and clear, the cells of the other walls

of the canal remaining columnar and closely packed. The
appearance of cross-sections through this region is now very

characteristic (PI. II. fig. 14) owing to the crowded, darkly-

staining nuclei in the postero-ventral and lateral walls of the

tube. Examination of later larvse proves that Ave have in this

swelling-up of certain cells of the stone-canal a preliminary stage

in the thinning-out of the part affected to form the vesicle

noticed by Bury (2), Ludwig (7), and MacBride (8 & 9), which is

convertecl into the internal maclreporite of the adult. It will be
clear from inv description of its mode of origin that Bury's view
that this vesicle represented the anterior coelom is incoriect. It

is, on the contrary, a secondary difterentiation of the stone-canal.

In this conclusion I agree with Ludwig.
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EXPLANATION OF THE PLATES.l

Lettering.

A., anterior ; a., anus ; Ae., archenteron ; a + k., anterior coeloiii plws hydrocoel

;

bl., blastopore ; blc, blastocoel ; D., dorsal ; d. (following the abbreviation for a radial

canal), tentacle projecting dorsalwards from the radial canal indicated ; ect., ectoderm ;

e.m., egg-membrane; ep.n., epiueural space; f.j., follicular jelly; g., gut; L., left;

iD., left dorsal radial canal; LV.,\eit ventral radial canal; ?»es., mesenchyme ;

mp.'p., madreporic pore; MV., mid-ventral radial canal ; MVl. and MVr., primary

tentacles developed to the left and right, respectively, of the 3IV. canal ; MVlp.
and MVrp., first pair of podia developed from the left and right sides, i-espectively,

of the iHX^. canal ; P., posterior; p. i>., polar bod}-; p.c, posterior coelom ; p.o.l.,

prse-oral lobe ; P.v., Polian vesicle ; R., right ; BD., right dorsal radial canal

;

r.n., radial nerve; BV., right ventral radial canal ; s.c, stone-canal; Sp., si)eniiato-

zoon ; Stom., stomodieum (oral atrium) ; t., tentacle ; V., ventral ; v. (following the

abbreviation for a radial canal), tentacle projecting ventralwards from the radial

canal indicated j tv.v.r., ring-canal of the water- vascular sj'stem.

PXAIE I.

Fig. 1. Cucumaria normani. Unfertilized egg seen from the side.

2. C normani. Animal pole of the same egg. Leitz. obj. 6, oc. 3.

3. C. normani. Four-cell stage.

4. C. normani. Earl}' morula seen from above.

5. C. nonnani. Section through the wrinkled blastula, showing at + a

cytoplasmic inclusion. Leitz obj. 6, oc. 3.

6. C. saxicola. Fourth-daj' larva, drawn from a preserved specimen. The

tentacles are withdrawn within the stomoda;uni, and two of their tips

only can be seen. Note the position of the stomodaeum on the left side

of the larva.

7. C, normani. Longitudinal (? coronal) section through the fulli'-formed

gastrula. The cavity of the archenteron is encroached upon at * by the

inflected middle part of one of its flattened walls.

8. C. normani. Longitudinal (? sagittal) section of a free-swimming larva

44 hours old, showing the tjrst stage in the segmentation of the coelom.
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PliTE II.

Fig. 9. C. normani. Graphic reconstruction (by superposition of camera lucida

outlines) of a larva on the middle of the third day, viewed from the left

side. The reconstruction was arrested at the median plane in the case

of the body-wall, the gut, the ventral horn of the posterior coeloin, and

in the neighbourhood of the madreporic pore, so that these are seen in

section. The hydrocoel is seen in its oriter aspect

—

I. e. its concavity is

towards the right. The large anterior lobe is the mid-ventral canal.

10. C. saxicola. Coronal section of a fourth-day larva to show the relation of

the rudiments of the primary podia to the mid-ventral canal. Note that

the radial canal is solid at this stage.

11-14. C. saxicola. Four transverse sections through a fourth-day larva to

show the relation of tentacles to radial canals. Figs. 11-13 are of con-

secutive sections ; one section is missed between 13 and 14. The order

of the sections is from the posterior to the anterior end of the larva.

15. C. saxicola. Coronal section through the stone-canal of the same larva

as fig. 10. Leitz 2 mm. apochr. obj., comp. oc. 6.
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Structure.

Snodgrass (1), in 1899, pointed out certain broad features of

divei^gence in the internal anatomy among the larger divisions

of the Mallophaga-, such as the Amblycera, the Isohnocera, and
the family Trichodectidse. Recently, Harrison (2) has claimed

the existence of a large accessory sac of unknown function in

connexion with the male reproductive oigans as the chief and
most reliable character for separating the family Boopidaj fi'om

all other Mallophaga. In 1910 Mjoberg's sketches of the male
reproductive system in several Mallophaga (6) offered the sys-

tematist an inducement to compare such organs as the vesicvila

seminalis, the ductus ejaculatorius, and the spermatheca, in order

to discover the extent of their divergences in different species and
genei'a. In the following paper some evidence on this subject

is brought forward. So far from there being a monotonous
uniformity in these internal organs, the differences are such as

no student of these little parasites can afford to neglect. The
ultimate systematic value of siich characteis can only be esti-

mated after many more dissections ; but whether it be great or

small, the considerable difference in the form of the vesicida

between the two Owl Philo'pteYi—Philojjierus cehlehrachys and
P. cursor,—to take an example, is one which cannot be satis-

factorily ignored and which conveniently falls Avithin the province

of the systematic writer to record.

Methods.

All chitinous parts were studied after hot caustic potash had
cleared away the soft parts. For an examination of the soft

* Part I. appeared in tlie P. Z. S. 1916, p. 253.

f Published hy permission of the Trustees and communicated by the Seceet^et.
[Owing to tlie illness of Mr. Cummings, the final proofs of this paper have been
corrected, and the magnifications of the iigures worked out, by the Rev. James
Waterstou, B.D., B.Sc, ot the Imperial Bureau of Entomology.

—

Editor.]
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parts, fresh material was not available ; but it was found that

good results may be obtained with well-preserved spirit material

if the specimens be plunged for a few minutes in caustic potash,

to destroy the connective tissue, and then soaked for twelve hours
in glacial acetic acid, transferred to absolute alcohol, dissected in

oil of cloves, and mounted in Canada balsam.

For sectioning, the specimens had been fixed in Carnoy's
solution (Formula No. II.), wliich proved, however, to be not
very satisfactory. For imbedding, Awati's methods, detailed in

the P. Z. S. for 1914 (p. 686), were followed, the sections being
stained in the ordinary way with Ehrlich's Hsematoxylin, Eosin,

or Orange G. I am much indebted to Mr. C. A. Gunns for

assistance in section-cutting.

[In none of the figures which follow of the male reproductive

system and copulatory apparatus are the muscles shown, and in

some the exact position of the entry of the vas deferens into the
ductus is not given because, as a rule, in most of the dissections

this could only be made ovit with the greatest difficulty on account
of the delicacy of the vas deferens.^

Family Phjlopterid^.

The Owl Philopteri.

Piaget (3) grouped the Owl Philopteri together, under the

general name " Strigicolse." For convenience, this plan may
still be followed. But these Owl parasites cannot very easily be

separated o& as generically distinct from the Philopteri of Birds

of Prey, with which they show certain affinities. Within them-
selves they fall into three distinct types, as pointed out by
Prof. V. L. Kellogg (4), represented by the following three

species :

—

P. rostratus Nitzsch, P. cehlehrachys Nitzsch, and
P. cursor Nitzsch.

The following four species were included in the collection :

—

Philopterus rostratus Nitzsch (5, p. 76).

4 $ 5 , from the Barn-Owl, Flaimneajlammea (Linn.)*.

Dissections were made from male material kindly handed over

to me by Mr. Waterston.

Philopterus cursor Nitzsch (5, p. 75).

Several specimens of both sexes, from Bubo mactdosics (Vieill.)

(S. Africa) and £. asccdaphus (Savign.) (Egypt). P. cursor has

been further recorded from B. capensis Smith, B. virginianus

(Gmel.), Asio accipitrinus, A. loilsonianus (Less.), and A. gcdapa-

ge7isis (Gould).

* [The parentheses avoimd the names of authors placed after scieiititic names in

this paper are used in accordance with Article 23 of tlie International Rules of

Nomenclature (Proc. 7th Int. Cong. Boston, 1907, p. 44 (1912}).

—

Editok.]
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Philopterus ceblebrachys Nitzsch (5, p. 77).

Manj'- examples, male and female, from Nyctea nyctea (Linn.)

and Strix aluco Linn. This very distinct round-headed species

has been reported also from Nyctala tengmalmi (Gmel.), Sitrida

ulula (Linn.), and others.

Philopterus Athene Mjoberg (6, p. 115),

Many examples of both sexes, from Athene noctua (Scop.)

(Cairo). Mjoberg's specimens caine from Athene glaux (Savign.).

The British Museumi possesses specimens presented by the Hon.
N. C Rothschild, and taken on an unidentified Owl in Abyssinia.

Male Rej)rodihct%ve System of Owl Philopteri.

Of the three species dissected

—

P, cm-sor, P. ceblebrachys, and
P. athene, the vesiculse of P. cursor and P. atJiene are somewhat
alike, while that of P. ceblebrachys diifers strongly from both :

—

Philopterus cursor (text-fig. 1).—There are the usual two

Text-figure 1.

Philopterus cursor. Male reproductive system and copulatory apparatus. X 100.

T. testis. VD. vas deferens. VS. vesicula seminalis. D. ductus. BP. basal

plate, a. transverse piece. P. paramere. JEP. endomeral plate.

pairs of testes, large pear-shaped organs, the round ends
approximated and united by a commissure. The vesicula semi-

nalis in a Philopterus of the cursor type, perhaps P. nudipes P.

from Asio sp., is a large oval organ of much the same form
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as that figured by Snorlgrass (1, pi. xiii. figs. 7, 8, (fc 9) for Colpo-

cephalam Jiavescens and Earymetop^ds taihrus. In P. cursor, on
account of the swelling out and rounding of the two separate

sacs of which the vesicula is composed, it approximates to the

form of the vesicvia in P. cehlebrachys (text-fig. 2). Note the

relatively small size.

Philopterus ceblehrachys (text-fig. 2).—In outline the vesicula

Text-ficvure 2.

Philoptej'us cehleh-achys. Male reproductive sj'stem and copulatory apparatus.

X 100.

T. testis. VS. Vesicula semiualis. VD. vas deferens. D. ductus. UP. basal

plate. FR. forked rod. a. transverse piece. P. paramere. JEP. endoineral

plate.

resembles Minerva's helmet. In between the rounded posterior
" horns," which sweep backwards and outwards, the dihctus enters

and swells out at once into an oval form.

Male Copulatory Apparatus of the Otol Philopteri.

Philopterus rostrat^ts (text-fig. 3).—Distinguished by the
unusually long parameres in proportion to the basal plate, a
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feature which sepai-ates the species from all other Owl Philopteri

so far examined. Basal plate : Rather short, broad ; latera,l

margins strongly chitinised along posterior half. The hind
margin juts out medially into a prominence beneath the endo-
meral plate. Parameres : Elongate rounded rods, graduated to

a slender distal end, and slightly curving inwards towards one
another. Endomeral plate : Quadrilateral, as broad as the basal

plate to which it is attached, and about half the length of the

parameres. The endomeral plate has a marginal band which

Text-figure 3.

PJiiloptenis rostratus. Male copulatory apparatus. X 200.

HP. basal plate. FB. forked rod. JEP. endomeral plate. P. paramere.

along the lower side deepens considerably in the middle part,

where it bends upwards between the parameres and sends back-

wards across the plate two diverging splints. Each of these runs
halfway along the oblique base-line of the articular surface of the

paramere. The forked rod (see text-fig. 1) is homologous with
similar parts in P. cursor, P. ceblebrachys, and P, athene (see

text-figs. 1-3).
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Philopterus cursor (text-fig. 1 ).

—

Based plate : Compared with
parameres this is very long indeed, fairly broad, the lateral

margins divergent from in front posteriorly. Parameres : Short,

inwardly curved, flattened, with acute tips. Endomeral plate:

Tiiis runs out between the parameres into a broad rounded apex.

There is a median longitudinal groove and a transverse groove
catting the former at halfway, dividing the plate into four sections

of the shape seen in the figure. Under a high power there are

visible on these areas eight white spots, probably representing the
aiveoli of minute sensory hairs. There are three of these in each
posterior area and one in each anterior area. The forked I'od

is thinly chitinized, but recognizable. The two small nodular
swellings at "a" are ridged and densely chitinised, and may be
homologous with the parts similarly lettered in P. cehlehrachys

and in P. asturinus with the penis.

Philopterus cehlehrachys (text-fig. 2).

—

Basal plate : About
four times as long as the parameres. The posterior half is

broader than the anterior half, and possesses strongly chitinised,

parallel, lateral margins. Parameres : Quite short, stout, slightly

incurved, Endomeral plate : Broad behind, nearly as long as

parameres. Posterior lateral angles rounded. A nai^row band
runs along posterior margin. Lateral margins straight, con-

vergent anteriorly. Anterior margin short, straight, each
anterior lateral angle produced into an outwardly curved
process. Forked rod well developed, the handle of the fork

incompletely fused, indicating its originally double nature. The
transverse piece is liomologous with the part similarly shaped in

P. athene.

Philopterus athene.—This resembles the apparatus of P. cehle-

hrachys. In length of the head this species recalls P. rostratus
;

in the form of the vesicula seminalis it approximates to P. cursor,

but the vesicula of P. rostratus I have not yet been able to

examine. Basal plate and Parameres : As in P. cehlehrachys.

Endomeral plate : As in P. cehlehrachys, except for the concave
posterior margin. " Forked rod "

: Represented by two rods
converging postei'iorly. The transverse piece : This is obviously

homologous with the part so named in P. cehlehrachys, but each
half is concave and not straight.

The Mouth -parts of Philopterus ceblebrachys.

—

Lyriforun
organ : Anterior cornua short and broad

;
posterior cornua

absent. Labkmi : A labial sclerite is present, as in Trichodectes

gastrodes Cummings (7, p. 99) and in Goniodes falcicornis Nitzsch
(Paxt I. p. 287) ; its posterior cornu on each side curves outwards
and stops at the base of the " paraglossa"; the transvei-se bar is

short and situated far forward, near the front margin of the
labium ; anterior cornua absent.
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The Receptaculimi seminis.

Philopterus cehlebrachys (text-fig. 4).—Piaget (3, p. 30), in

describing this species, says :
—" A la face ventrale deux bandes

longitudinal es sur les cotes de la valvule qui est peu visible, et

deux taches arquees dos a dos, avec un petit cercle de chitine en
avant." As Mjoberg points out (6, p. 256), this " petit cercle de

chitine," figured by Piaget in several species, is not a superficial

character of the exoskeleton, but a part of the receptaculum
seminis strongly chitinised and showing through the integument.
The receptaculum consists of a small more or less circular sac of

soft delicate tissue carried by a dark-brown thickly-cliitinised

calyx at the end of a fine duct leading into the genital chamber.

Text-figure 4.

Fhilopterus cehlebrachys. Keceptaculum seminis, X IOC

a. sac. C. calyx. D. duct.

Mjoberg calls this a " kreisrunde Chitinscheibe," and figures it in

Nirinus lineolatios just as if it, indeed, were a flat circular disc on
one side of the base of the sac. In P. cehlebrachys the calyx is a

saucer-shaped piece of chitin with a rim. The duct enters through
the centre of its membranous bottom and debouches at the tip of

a large chitinous cone, which overtops the side of the calyx and
at its base is continuous witli the calyx, so that in optical section

it looks as if the bottom has been pushed clean through the

centre.

In an Owl Philopterus of the cursor type, from Asio otus, the

calyx diflfers from that in the preceding in several respects. The
outer surface is closely striated in a more or less longitudinal

direction, the constriction below the rim is deeper, and the
" cone " is parallel-sided at its upper end and has a truncate

broad top.

Proc. Zool. Soc— 1916, No. XLV. 45
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The text-fignre sliould be compared Avith those of Ibidacus and
Neoj)}t%[opterus (p. 672). Relatively, the calyx in the Philoptents

species is much wider across and shallower, and the chitin is of

an entirely different consistency, being dai'k brown, rather thin,

but very firm.

The Philopteri of Birds of Prey.

Future research may bring the Philopteri of the Owls and the
Birds of Prey into closer relationship—a result which, according

to modern views on the classification of birds, would lend no
support to the theory that the phylogeny of total obligate

Text -figure 5.

Philopterus. asturiims. Male repi-oductive system and copulatory apparatus.

1. ventral, X 100 j 2. dorsal, X 150.

T. testis. V&. vesicula ssominalis. VD. vas deferens. BF. basal plate. 2>. ductus.

P. pai'timere. JSF. endomei'al plate. Pew. penis.

pai'asites like Anoplura and Mallophaga will assist in the

unravelling of the phylogeny of their hosts, as ornithologists

present a solid front against the old position of the Owls among
the Birds of Prey. Between the two groups there is a strong

likeness, for example, in the male copulatory apparatus.

Philopterus platystomus Nitzsch (5, p. 69).

Females and larvte from Bateo erythronotus (King) (Argentine).
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Philopterus pictus Giebel (5, p. 68).

1 c5' & 1 $ from Aquila chrysaetos (Linn.),

Philopterus asturinus Mjoberg (6, p. 112).

Males and females rather plentifully from the Goshawk {Astur

palumharius (Linn.)).

This species comes close to Denny's type-specimens of P. nisi

from Accipiter nisus (Linn.), which Piaget—I do not know with

.

how much reason—synonymises with P. go7iorhynchus.

Text-figure 6.

Philopterus asturinus. Alimentary canal. X 70.

O. oesophagus. C. ctecum. Cr. crop. F. ventrioulus. B. rectal glands.

Male Reproductive Sijste in and Copulatory Apparatus (text-fig. 5).

Testes and vas deferens as usual. The vesicida seininalis is a

little elongate, of the shape given in the figure. Basal plate :

Short and broad, lateral maugins well chitmised along whole

len<^th, slightly convergent in front. Parameres : Short, stout,

curved', very much as in the Owl Philopteri (except P. rostratus).

Mesosome : Ventrally, running out from the posterior margin of

45*
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biisal [jlate, is a short stout penis-like tube foi-med of two distinct

longitudinal halves. Each half is densely chitinised and dark

brown in colour, and at the base spreads oat towards the base

of the paramere. This tube is perhaps homolo.sfous with the

transverse piece of P. ceUehrachys and other Owl Philopteri (see

text-figs. 1 & 2). The endomeral plate corresponding with the

same p'ece in the Owl Philopteri overlies the rest of the inesosome

and bridges across from the base of one paramere to the other.

The dustus ejaculatorius runs in under the bridge. The endomeral

plate may either consist of two pieces superimposed upon one

another—viz., the deeply bifid band marked in the text-figure

and the plate above this stretching across from pai-amere to

paramere ; or these parts may only be sculpturing or local thick-

enino's in the same plate of ehitin.

AUmentarj/ Canal (text-fig. 6).—This belongs to the common
Ischnoceran type figured by Snodgrass (1, pi. xi. fig. 11). But the

crop is longer and narrow, and in the ventriculus immediately

behind the two anterior cieca there is a deep constriction, below

which the ivntriculus is broad and spacious.

The Philoptkri of Ducks, Geese, and Swans.

This interesting group of Mallophaga was first seriously tackled

by Giebel in the ' Insecta Epizoa,' 1874 (5, pp. 113-1 16), in which

eight distinct species are described, including the typical Philo-

2Jterus icterodes. Denny (8, pp. 95 & 99) described two other

species

—

F. cygid from Cyynus betvicki Yari-. and P. chryso-

phthahni from Glaucion clangula (Linn.) (Clangula chryso-

jihthahni). By i-eference to Denny's collection, now in the

British Museum, his " B. chrysophthalini " proves to be an

Accipitrine parasite, probably P. pictus^ a sti'aggler perhaps

npon the Golden-eye Duck ; or Denny may have niisread

or confused his label, mistaking- "Golden-eye" for "Golden

Eagle." Giebei remarks, of the form figured and described by

Denny under the name " X>. icierodes" th-At "seine Abbildung

giebt so erhebiicoe Diffei'enzen an, dass man gerechte Zweifel an

der Identitat erheben konnte." I have examined Denny's spe-

cimens, and find, as Giebel suspected, that Denny did not have

P. icterodes before him. His specimens belong to the form

which, until the types of Giebel and Nitzsch can be re-examined,

I propose to identify with Giebel's P. ferrugineus. Piaget (3,

pp. 113-116) was imperfectly acquainted with these Duck
parasites. He describes and figures true P. icterodes, I think

correctly, altliough the sketch of the terminal segments of the

abdomen of the male (pi. x. fig. 1 a) appears to show the remark-

able structure on the endomeral plate described below and called

the efiractor, which is present in P. ferrugineus but absent in

P. icterodes. Piaget did not know any of Giebel's species, and

subsequent authors have labelled all Philopteri from Geese and

Ducks P. icterodes.
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Tlirough the generosity of Mr. Waterston I have been nble to

prepare, dissect, and mount a considerable number of Philopteri

of this group from a variety of hosts, the following distinct

species emerging as a result :

—

Philopterus cygni D. (on Swans),

P. hrunneiceps G. (on Geese), P. icterocles N. (on different species

of Ducks), P . ferrugineus G. (on Ducks), P. ohtusus G. (on Soma-
teria mollissima (Linn.)), and a species taken on the Pochard,

which I cannot name satisfactorily and must therefore regard

as new.
The whole group, for which the new genus Anatcectis is

proposed, is a remarkably compact one, and the species com-
prised in it are all closely related and sometimes with difficulty

differentiated one from another ; so that Giebel's specific diagnoses

are of little assistance, even for the purposes of identification.

Further, as straggling occui-s so frequentfy from Duck to Duck,
it is unsafe to rely for help upon the host's name.
The above identifications, thei-efore, must be accepted with

reserve. Rather than give new names, it has appeared better to

perpetuate the old where that was possible, at the same time

figuring the parts important for the differentiation of the species.

In the future, should the types of Giebel and of Nitzsch become
accessible, these decisions can be revised if necessary.

Anat<i;cus, gen. nov.

Head distinguished by the chara,cteristic alation of the clypeus,

by the presence of two small peg-like spines dorsally (one on each

side of the postei-ior apex of the signatural plate *), by the

unusually short antennpe, and the modified lyriform organ.

Abdomen characterised by the form of the lateral tergites, which
in segment 1 meet each other in the middle line. In subsequent

sections, except the last, the tergites leave an uncovered median
field. In the male copulatory apparatus, the fusion of the

parameres distally with the pseudopenis, the form of the latter,

the endomeral plate, and sac are also good generic characters.

Finally, the form of the vesicula semincdis and the extremely
short ductus must be included.

Small ectoparasites, infesting Swans, Geese, and Ducks.

A genus indicating in the male genitalia certain Lipeuroid

affinities, and in the mouth-parts obvious affinities with the

genus Ibidoscus, nov.

Genotype : Anatoecus icterodes Nitzsch.

The six species distinguished up to the present (no doubt others

remain to be elucidated) fall into two groups, according as tlie

effractor—a remarkable structui'e shaped like a tin-opener—is

present or absent on the endomeral plate of the male. A. Those
with the "tin-opener" are A. fennighietis and A. ohtusus.

B. Those without it are A. cygni, A. icterodes, A. hrunneiceps,

and A. difficilis, sp. n.

* The whole of the dorsal clijetotaxy of the head is a g-ejieric character.
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In the same genvis should be included Docophorus Irunneo-
pygiis Mjoberg (6, p. 130) on Anser levcojisis, which I do not
know,

A, difficilis, sp, n., closely resembles A. femigineus in form,
with the one considerable difference that the "tin-opener" is

absent.

Text-fioure 7.

A. Anatoecusferrvghieiis, $. B. A. icterodes, $. X 80.

Compare the signatures.

Text-fioure 8.

A. Anatoecits ohtnsits, J. B. A. hrnnneiceps, S • X 80.

Compare the signatures.

Text-figs. 7, 8, & 9 illustrate the form of the head in these

species, and the table presents a comparison of the head-measure-
ments (millimetre scale). In the table the measurements taken
are from the posterior apex of the signature to the anterior

margin, and ti'ansversely from one lateral margin to the other

at the level of the base of the cljpeal bands, together with the
total length and the greatest breadth.
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Text-fio-ure 9.

655

Aiiatcecus cygni, ^. X 80.

Head-measurements {millimetre scale) of Males of
Anatoecus species.

\
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These processes occur nnd liave been described in many species of

Mallophaga, both Amblycevaaiid Ischnoceia (see Parti, and some
of Kellogg's figures, Proc. Cal. Acad. Sci. vol. vi., 1896). I find

them absent not only in Anatoectts, but in the genus IMdoscus, nov.

(see p. 664) and in Boopia tarsata—probably absent in other

Boopidfe as well.

The lyi'iform organ and "glands "' are modified throughout the

genus, and resemble those of Ibidcecus figured on p. 670. The
text-figure shows their typical form.

A. icterodes.—Both mandibles are very similar, the right

differing from the left in the acuteness of the apices of its two
branches. In the right there is a minute protuberance sub-

apically on the ventral branch and another lower down on the

cutting-edge. There aie a few transverse ridges distally on the

Text-figure 10.

Anatoeous ictfvodes. jVIorttli-parts. X ^00. Maxillary lobes not shown.

M. right, and L. left mandibles. P. "paraglossa." AC. anterior cornu, and
PC. posterior cornu of lyriform organ. O. "gland."

dorsal surface of the dorsal branch and a V-shaped groove,
the lower margin of which curves inwards and then down-
wards, showing a notch in its margin just before the latter

slopes inwards in a stiaight line. Lahium : This has clearly

demarcated lateral margins, formed of stronger chitin than
the immediately surrounding area. " Paraglossse " short, with
long terminal spines. Inner pair of lobes well defined. Iso-

pogometric a2}2)aratus : The two sprawling posterior cornua of

the lyriform organ run in a dorsal direction, one on each side

of the phaiynx. The anterior cornua are two short broad pro-

cesses, I'ounded in front. The Ivriform organ is small and thinlv
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chitinised, invisible without dissection. Tlie basal pieces {or

" glands ") are small circular areas, each framed in a chitinous

plate which goes forward to the labial margin as anterior hypo-
pharynx. Posteriori}^ are attached the usual narrow tendons,

one to each "gland." " Ducts " or chitinous chords apparently

absent.

A. cygni.—In the form of the mandibles, lyriform organ, basal

pieces, anterior hypopharynx, and in the absence of ducts this

species agrees closely with the preceding, and I am unable to

find any obvious differences. The mandibles are perhaps more
powerful,

Text-fio'ure 11..

Male copulatory apparatus of the genus Aiiatcecus. X 150."

1, A.ferrugineus. 2. A. cygni. 3. A. ohtusiis.

BP. basal plate. B. retinacular comb. UP. endomeral plate. P. pai-araere.

Ps.P. pseudopenis. E. effractor. 1 a. side view of effractor.

The small sac cannot fee sliown.

The Male Copulatory Apparatus in the Genus Anatoeeus.

(Text-figs, 11 & 12.)

Group A. Those with the efi"ractor.

A.ferrugineus.—Basal p>late : Longer than broad, with a rather

deep and broad V-shaped white mai'k debouching on the anterior

margin, looking like a split, the result of an accident in dissection
;
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it is present in all the species except A. cyyni. The plate nnd
parameres are fused in one piece, there being no articulation and
no trace even of a suture. Parameres : Distally these appendages
bend in to meet one anotlier and embrace the median josevido-

penis, which is probably endomeral. The parameres are fused
with the base of the pseudopeni'i, but not with one another, the
tips being quite discrete. Parameres and pseudopenis lie dorsally

and curve upwards at the end. Below, in the mesosoma.l space,

is the sac—-an interesting structure, slightly expansible (in

copulation), and carrying dorsall}^ at its distal end a great
number of minute finger-shaped papillfe. Behind these are
seen numbers of minute circular spines. On its ventral surface
in the hypomeral area is a remarkable retinacular apparatus,
consisting of a, semicircidar row (with the apices pointing back-
wards) of ten elongate powerful teeth, those in the middle
as long as the pseudopenis; it is uncertain whether this comb
of teeth can be moved foi'ward or not. Below the sac is the
'endomeral plate, which, lik;e the parameres' is continuous with
the basal plate. Fixed upon the posterior margin dorsally is

tbe densely chitinised eiiractor. It is a little, more or less oval

piece of dark-brown shiny chitin, running out into two limbs
behind—a dorsal and a ventj-al, the one immediately above the
otlier. The ventral limb is blunt at its tip, the dorsal more
acute, the two together recalling a tin-opener without the
handle.

A. obtusus.—Yery similar to the apparatus of the preceding
species, so that it is sufficient to signal the difierences. The basal

plate is different in shape in the neighbourhood of the effractor

;

the teeth of tlie retinacular comb are shorter and more numerous,
being fifteen or sixteen or more in number; and, lasth^, the
effractor has a different shape, being distinguished b}^ the narrower
and more elongate dorsal limb, which is set in the ventral process

of pyriform outline as in a sort of pedestal.

Group B. Those without the effractor. Correlated with its

complete absence, is the complete absence of the retinacular

comb.

A. cygni.—Basal plate : Short and broad, posterior V-shaped
mai'k absent. Parayneres : Broad at the base, at the apex blnnt

and fused closely with the pseudopenis, which is quite short.

Two minute white circles on the posterior margin of the endo-
meral plate—probably the relatively large alveoli of minute
sensory hairs.

A. icterodes.—Basal plate : Short and broad ; the V-shaped
mark present. Pairwieres : Longer than the basal pla,te, and
enclosing a space of different shape from that of A. hruvveiceps,

with which it must be compared.

A. hrumieiceps.—In this species the apparatus, very similar to
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the preceding, is nevertheless characterised by the possession of

an elongate, thin, chitinous splint lying dorsally on the sac and
projecting a little beyond it. This probably is the penis, and
is particularly easy to see in some specimens from Somateria
mollissima *.

A. difflcilis, sp. n.—The penis-splint is present. The appaiutiis

appears to me to be quite indistinguishable from the preceding.

Text-fieure 12.

Anatwcns icterodes. Male reproductive s;s"stem and copiilatoTj' apparatus^

X 160.

VS. vesicula semiualis. D. ductus, BP. basal plate. EP. emlomeral ])late,

P. paramere. Ps.P. pseudopenis. T. testis, VB. vas detereiis.

Sac not shown.

Male Beprodtictive S'ystem in Anfltoecu'S. (Text-fig, 12.)

This was examined in A, icterodes and A. hrunneiceps and
found to be the same. It is noteworthy for the extremely

* It iway exist in other species and j-et escape detection, if the cliitin be hyaline
and tra iisjiarewt.
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short ejaculatory dnct, the large testes, and the curious Jocular

character of the vesicula seviinalis, which, as usual, consists of a
light and a left ventricle fused into an orgaji of the shape seen in

the text-figure.

The Philopteri of Stokks and Ibises.

Two new genera are diagnosed below—the one represented by
Philopterus tricolor N. and found upon the Ciconiidas, and the
other represented by P. plataleoi D. and found upon the Ibididfe.

These two genei-a stand fairly close to one another. Ibidoecus,

gen. nov., contains the species designated " Bisignati " by Piaget
and characterised by the large double signature ; Neo2:)hilo'pterus,

gen. nov., contains the forms which Piaget collected under the
heading " Setosi," and is characterised by the fusion of the
double signature into one plate. Other well-defined characters
are recounted under the respective diagnoses of these two
genera.

Neophilopteiius, gen. nov.

Head, especially in the female, relatively small ; on the dorsal

surface of the pre-anfcennal area, a transvei'se suture marks the
posterior margin of the signature. In the new genus Ihidceciis

each element of the double signature ends behind in an acute
angle. In the present genus two acute angles are present poste-

riorly, suggesting fusion of an originally double plate *. Each of

these posterior angles is situated more laterally than in Ibidcecus,

and the plate on each side extends further, so as to overlie the
clypeal band so piominent in Ibid-oems. By focussing down,
the clypeal band is seen crossing the suture and thus uniting the
clypeal region with the skull (as in other Philopteri). Thorax
longer than broad, with a strong, transverse, acetabular bar
running in fi'om each side between the first and second paiis
of legs and giving attachment to the former. Clavicles present.
Abdomen with two transverse rows of silky hairs on the tergura
of each segment. Two tergites on each segment situated late-

rally and leaving a. bare median field except in the terminal seg-
ment, where the}^ meet across the middle. The male copulatorv
apparatus is also fairly characteristic, and may probably prove
diagnostic for the whole genus.

Genotype : JV. tricolor Nitzsch (5, p. 96).

Parasites of the Ciconiidae.

The following good species can with certainty be referred to

this genus :

—

jV. tricolor N., iV. indicus P., N. incompletus N.,
jV. unifasciatus P., and X. episcopi Kellogg.

Neophilopterus incomplettjs Nitzsch (5, p. 97).

This is the only member of the new genus included in the

* I have no evidence to show that NeophiJopferns is a derivative of ILhliecvs.
Evolution, therefore, may have gone the other way.
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collection. It was repi-esented by many specimens from
ExixeiMva maguai'i (Gmel.).

Giebel described a Neophilopteras from this same host, calling-

it iV. sabincompletus. But to this species, so far as it is possible

to understand it from Giebel's description, the present specimens
do not belong.

Male Reproductive System (text-fig. 13).—Testes pyriform as

usual. The ductus is short, there being only two bends in it

from the mesosome to the vesicula. The vesicula semincdis is

elongate, narrow, with a longitudinal median groove indicating

the double origin of this organ. The ductus, on leaving it,

bends backwards for a little way, and for this portion of its

length the duct is a fairly narrow canal. On tui-ning forwards

again after the second bend, it expands into a large canal quite

Text-fisfure 13.

Nenphilopterus incompletus. Male reproductive sj'stem and copuLatory apparatus.

X 100.

VS. vesicula seuiiiialis. D. ductus. T^A. ejaculatory ampulla. HP. basal plate.

E. eiidotnere. Pen. penis. P. paramere. T. testis. VD. vas deferens.

as broad and long as the vesicula itself, and no doubt functioning

as an ejaculatory ampulla, as its walls are well supplied with

transverse muscle-fibres, which run in from opposite, sides and
appear to become plaited together in the middle.

Male Gopulatory Apparatus (text-fig. 13).

—

Basal plate: Longer
than the parameres, broader behind than in front, posterior margin
very convex. EM,ch lateral mai'gin has a broad band. Between
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tliese lateral bands the median area of the plate is trough-shaped.
Just behind the mesosome lies a small median plate, which sends
off' a bi'anch on each side behind into each lateral region of the
basal plate. Parameres : Quite evenly rounded rods, tapering
somewhat towards the distal end and curving slightly inwards.
Mesosome : Fused into one piece, shaped as in text-fig, 16. Half-
Avay down on each side, projecting in a forward direction, is

Text-figure 14.

JSfeophiloptertis tricolor. Male copulatory apparatns. X 140.

BP. basal plate. LE. lower endomere. E. endonieie. P. paramere.

Fen. penis.

a strong bristle set in a well-marked alveolus. These two
bristles mark the eiid of the endomeral portion of the mesosome ;

between it and the distal half or telomeral portion a distinct

suture can be observed. In the dissection of a new species of the

genus collected on Carphibis spinicollis (Jameson) the ei:idomeral
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or proximal half of the mesosome is large ; the two forwardly-

directed spines are present, one on each side at its posterior

end ; while the distal or telomeral half, strongly chitinised,

is telescoped up within the endomeral. Similarly with another
new species from Abdimia abdimii (Licht.).

Comparison ivith the Apparatus of Neophilopterus tricolor

(text-fig. 14).—This apparatus, while resembling the preceding
in its basal plate and parameres, differs from each of the three

forms mentioned above in featui'es of the mesosome and in the
presence of a small process or plate at the base of the mesosome
which I regard as an upper endomeral chitinisation. The part

marked Pen., apparently telomeral, is white and more or less

membranous, and appears to be held by the basal endomeral
portion shaped something like a. pair of pincers.

The Eecej)tacidum Seminls of the Female of N. incompletus
(text-fig. 21 (3), p. 672).—This should be compared with the
receptacidum of Ibidoecus (text-fig. 21 (1 & 2)). From a minute
opening into the genital cavity, a delicate narrow duct runs up
to a large semicircular sac borne upon a short circular calyx,

brown in colour, with its rounded outer surface longitudinally

striate.

Mouth-parts of N. tricolor and, N. incompletus.—It is worthy
of record that, while the lyiiform organ and basal pieces of

N. incompletus are normal, in N. tricolor the same parts are
greatly modified. The lyriform organ resembles that of Ibidmcus
platalece. Refei'ence to the isolated moditicatioft of the isopogo-
metric apparatus in species of certain genera is referred to in

Part I. of this paper (p. 273), and is again discussed further on,

where the genus Ibklcecus is discussed.

Ibidcecus, gen. nov.

Heail with a double signature, consisting of two oblong plates,

each plate usually with a small embossed area on the posterior
end, which runs out into an angle. Olypeal bands very well
marked ; behind, they pass beneath each signatural plate and
inwards to be attached to the skull. Antennse long, with an
especially long second segment. Abdomen large, broad, with
a lateral tergite on each side of each segment, so as to leave
a clear median area. A single row of hairs across the tergum
of each segment.

Genotype: Ibidoecus platalece Denny (8, p. 100),
The type of Denny's species is in the British Museum.
The following species can certainly be referred to the new

genus :—/. Mans G., /. bisignatits IST., /. longiclypeatus Piaget,
and /. bimaculatus Mjob.
The collection of the British Museum contains several un-

described species, including one from that interesting South-
American bird, Aramus scolopaceus.

N'eojyhiloj^terus and Ibidoecus appear to be related rather closely.
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Ibidcecus platale/E Denny.

A single female among some Colpocephalum material from
Ibis molucca Cuv. (/. sh'ictipenn'is)—a straggler, probably, as

/. platalem parasitises Platalea leucorodia Linn. The obser-

vations which follow were made on specimens kindly lent by
Mr. Waterston.

Male Eejjroductive System.—This closely resembles that of

/. Jiavus, sp. n., about to be described. The elongate form
of the i^esicula may prove to be a generic character.

Through lack of material, the male cop ulatory apparatus cannot
be satisfactorily described here.

Mouth-parts.—The modified isopogometric apparatus was de-

scribed and figured in 1913 (9, p. 135, text-fig. 27) for this

species under the name Docophorus sphenophorus. The mandibles
are very interesting on account of their large size, the absence of

basal processes in each mandible, and the unusual development
of the curious process shaped like a bird's head on the cutting-

edge halfway vip between the tip and the base of each mandible
(see text-fig. 15). The mandibles of the genus Ibidcecus resemble

Text-fio-ure 15.

Ibidcecus platalecB. Mandibles. X 180.

L. left. -R. riglit. ». avicularian process.

closely those of the genus Anatcecios not only in the avicularian

process, in the absence of basal process and quadrangular pro-

cess, but in the distal extremities consisting each of two apices

with one ridged. The species /. platalece is distinguished by
the size and prominence of the avicularian process* and in the

large size of the ridges, which in side view give the tip of the

mandible longitudinally a serrate appearance. When dissected

out and placed face downwards on its cutting surface, the

mandible is found to be as deep dorso-ventrally as it is long from
base to apex.

* ty. aviculai'ia in tlic Toly^iua.
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Ibidcecus flavus, sp. n.

This species does not form part of the collection on which the

report is based, but for the purpose of comparison it is useful to

include it here, especially as many specimens—male, female, and
larvfB—are available for study, being part of a valuable con-

signment of Mallophaga presented to the British Museum by the

Hon. N. 0. Rothschild.

I. flavus was collected on PlcdihisJlavipes (Gould) (the Yellow-

billed Spoonbill of Australia) from " Serpentine, Melbourne," on

August 3rd, 1911, the label being endorsed "A. Coles." It is a

handsome yellow parasite, recognisable by the shape of the pre-

antennal region of the head, Avhich is longer than in /. platalece

and more truncate at the front margin, but not so long as in

/. Jdans and the other members of the long-headed section of the

genus. The male genital plate is also a ready means of identifying

this form (text-fig. 16).

Text-figfure 16.

Ibidoecusjlavus. Male genital mark. X 90.

External form.—Male. Head (text-fig. 17): Large; pre--

antennal region elongate, each signatural plate long, parallel-

sided. Line of the temple from the antenna to the anterior

lateral angle of the pronotum very convex. Occipital line straight,

an exoccipital thickening on each side. Two dark brown, slightly

diverging rafters run across the roof of the skull. A small gular

plate present, in front gracefully narrowing to an acute apex. A
single median occipital apodeme running into the prothorax.

Tentorium absent. Thorax : Much narrower thnn the head,

almost parallel-sided and rectangular. Spiracle opens laterally

Proc. Zool. Soc— 1916, No. XLYI. 46
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just beneath the posteriov lateral angle. (Jlavicles present, each

running as a narrow rod from halfway down the lateral mai-gin

inwards and downwards to project beyond the hind margin into

the metathorax as a broad band, which curves down and then
forwai'ds again to be inserted into the transverse acetabular bar
liehind the first pair of coxte. The nota of both segments are

divided by a median longitudinal colourless line. Abdomeii :

Regularly ovate. Tiie terminal tergite forms a deep semicircular

band around the genital opening. Yentrally, the genital plate

with its chastotaxy forms an easily recognisable mark (see text-

%• 16).

Text-fifi^ure 17.

Ihidcecnsflavws. Head of male.

External forr)i.—Female. As in the male, except for the usual

sexual differences of tl.e abdomen.
Chcp.totaxy.—For differentiating species, the chsetotaxy in this

genus probably will prove of little value, as it is almost identical

in the male and female both of this species and of /. plataleoi

(except for the usual sexual differences at the end of the abdomen).

For example, on the second segment of the antenna there is one

elongate bristle and a shorter one beside it ; the signatural plates

are bare dorsall}' ; on the ventral sui-face is a single bristle in the

middle of each plate. On the clypeal band at the base there is

one bristle darsally, one projecting laterally, and one on the

ventral surface. At the distal end of the band there are three

more bristles similarly arranged. In both sexes of both species,

a,lso, there is a bristle on the dorsal surface of the skull just
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behind the posterior acute angle of each signatural plate, a spine
on the corneal surface of each eye, and a spiny hair behind and
the same minute spines dotted sparsely over the postantennal
dorsal area *. The chsetotaxy of the abdomen calls for no special

mention.

Text-figure 18.

p.Oes

2nd

St.N

Ibidoecusflavus. Central nervous system.

Infra.Oes. infra-OBSopliageal ganglion. Sup.Oes. supra-cesopliageal ganglion.

1st, 27id, 3rd. thoracic ganglia. St.N. stomatogastric nerves.

Alivientary Canal.—Mr. Waterston has pointed out to me
some minute teeth on the chitinous lining of the pharynx in a
Lmmohothrion. Similar pharyngeal teeth in Lipeums ferox were
figured without comment in 1913 (9, p. 131, text-fig. 24). I now
find similar teeth in the pharynx of other genera, including the
present species, in which they are very minute and occur in small
rows, each tooth directed backwards. The patch of teeth in the
anterior caecum of the crop is present in its usual extent ; and the

* It is likely that the chgetotnxy, at least of the head, just as in Anatceciis, will
prove to conform to the same plan throughout tlie whole genus. It is the same in

two other species (unnamed) which I have examined, making four in all

46*
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rest of the alimentary tract requires no detailed description,

except perhaps a reference to the swollen base of each Malpighian

tube.

Nervous System (text-fig. 18).—The state of preservation forbade

any satisfactory dissection of the nervous system. The brain and
mfiin ganglia have been figured by Snodgrass for Eurymetopus

tcmrus (1, pi. xvi. fig. 7). From this, the central nervous system

differs in its general form. The supra-oesophageal ganglion is

Text-fio^ure 19.

Ibidcecusflaws. Male reproductive system and copniatovy apparatus. X 90.

T. testis. TIJ. vas deferens. 5P. basal plate. ^. endomere. P. paramere.

Pen. penis. D. ductus. VS. vesicula seminalis.

much broader and the bay in front less deep. The sub-

oesophageal is narrower ; the first thoracic ganglion is also

long and narrow and a little narrower in front than behind.

The second or mesothoracic ganglion is roughly triangular in

shape, the apex pointing forward. The metathoracic is the

largest of the three, and more or less circular in shape. Behind,

two extraordinarily large stomato-gastric nerves come off and
•supply the viscera.

Male Reproductive System (text-fig. 19).— 'Testes: Relatively
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small, the commissure between them weak, so that in dissection

the two are commonly separated *. Vesicula seminalis : This is a

long narrow sac, with the usual longitudinal median division.

The anterior end is a little truncate, broader than it is behind,

where it decreases almost to the bore of the issuing ductus.

Ejacidatory ampulla absent or only slightly developed.

Male Copulatory Apparatus (text-fig. 19).

—

Basal plate : Lateral

margins well chitinised, parallel-sided except for the posterior

third of their length, where the plate broadens out. Posterior

margin concave. Parameres: At the base these are broad, thin,

and transparent bands which fold in around the stout densely

chitinous endomeres. Distally, the parameres curve in towards

one another, so as to embrace the tip of the remarkable penis.

Beyond the end of the penis they are produced forwards and
become more strongly chitinous and brown in colour. Sub-
apically, on the outside margin of each, there is a small directive

hair. Endomeres : These remarkable appendages are much
shorter than the parameres, strongly chitinised, deep brown
in colour, and slightly curved, the convex side of the curve

being on the outside of their length. The distal end is enlarged

and displays two large ridges, forming distinct cutting-edges,

ea.ch ridge with a separate apex. Between the distal ends lies

the main body of the penis. At the base they articulate with

almost the whole articular surface of the posterior lateral angles

of the basal plate. Mesosome : The penis is a large bulky piece

of chitin, the form of which is delineated in the text-figure.

Behind it lies the curiously-shaped piece labelled X. This is

clearly endomeral—whether upper or lower, I am not prepared

to say. The outline of the central portion of this piece is shaped

something like a bowl on a pedestal. There are two long back-

wardly projecting spines, one on each of the tvi^o outwardly
curving cornua : and behind, on each lateral angle at the base of

the bowl, a short peg-like spine.
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The Mouth-parts In the Genus Ibidoecus. (Text-fig. 20.)

It is necessary to revert once more to the subject of the
jharyngeal sclerite (or lyriform organ) referred to on p. 273 of

Fart I. and on p. C56 of the present instalment, inasmuch as
within this single genus Ibidcectis may be found species with
these organs modified (as they occur in scattered instances
throughout the Order), at least one species in which the parts
are normal as in most Mallophaga, and in the species /. flavus a
valuable intei'mediate stage.

Text-figiure 20

Ih idaecusflaims. Isopogometnc apparatus. X 290.

'G.. "gland." AC. anterior cornu, PC. posterior corn u, and N. "nucleus"

of the lyriform organ.

This isopogometric appaiatus, as Armenante (10) called it (on

the theoiy that it was a contrivance for measuring the barbules
into equal lengths for cutting) *, was supposed by Snodgrass (1)
to be absent in some Mallophaga, such as Lcemohothrion, An-
cistrona, Nltzschia, Physostotniim, Trinoton, and others. In

* The fact that a similar apparatus is present in the Psocidse, which do not feed
on feathers, does not necessarih' disprove Armenante's theory, as its present function
majf he a new one, involving the adaptation of old parts. It is certainly difficult to
believe tliat the so-called '"g-laiids" (now apparently wholly chitiuous) were not once
ilauilular, w liich they may still be i'n pa-rt.
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1913 (9) I described them as present though modified in these

five genera (and in others) and figured them, at the same time

expressing the opinion that the apparatus was probably present

throughout the Mallophaga. Up to the present, after many
more dissections, thei-e is no reason for changing this opinion.

Recently (11, p. 393) Mr. Harrison has stated that the lyriform

organ is " totally absent " in Ornithohius. But it is still present

in this genus, though atrophied and very difficult to dissect out.

Although in such genera as Lcemohothrion, Menopon, and Colpo-

cephcdnm the apparatus shows differences in the lengths of the

posterior and anterior cornua (often to a very great extent) and
in the shape of the " glands," the characteristic form of 13'riform

organ and *' glands " is preserved and is immediately recognisable.

In the following Amblyceran forms, however, very extensive

modifications have been brought about :

—

Boojjia and Iletero-

doxus (and probably the whole of the family Boopidpe), Oyropus

(probably all the Gyropidte), Pseudomenopon, AHtzschia, Trinoton,

Tetro]jhthalmus (belonging to the Menoponidse), Physostomum,
Trimenopon, AriGlstrona. Among the Ischnocera, the following

genera must be included :

—

Oniithohius, Aitatoecus, most of the

genus Ibidoecas probably, and the species Trichodectes hemitragi

Cummings and JVeophilopterus tricolor. Other forms, such as

Philopterus perticsus, are indicated by Snodgrass, but these

require investigation.

Modification proceeds by way of the gradual disappearance of

the " nucleus" or rounded central portion of the lyriform organ,

the reduction of the " gland " in size and its ultimate dis-

appearance, and the transformation of "duct" and "glands"

into hypopharyngeal sclerites. In text-fig. 20 is shown the

lyriform organ of Ihidoecufi Jlaviis modified, but with the still

persistent remains of the "nucleus," consisting of a clear "pin-

hole " surrounded by a circle of dense cliitin. After bifurcating,

each branch of the "duct" enters a small, delicate, oval " gland,"

which lies rather loosely encircled within a plate of chitin ; this,

behind, tails out in a narrow strip, and in front runs forward as

a broad hypopharyngeal plate in outline shaped like a human
thumb bent outwards with the " ball " of the thumb facing the

corresponding structure on the opposite side. Between the^e two
plates longitudinally runs a, narrow chitinous strip, just as in

Lipeuriis ferox and others. A sheet of transparent chitin crosses

between the two " glands," and in the centre of this may be

seen a small circular clear space, possibly a hole.

As compared with this apparatus, that of /. platcdece is

decidedly more modified, all sign of "nucleus" having dis-

appeared ; while in a species from Aramics scolopaceus, appa-

rently undescribed, it is quite normal as in the majority of

Mallophaga *.

* Mr. HaruiaoB iivforms. me that he possesses a species <5f Ihidcecus from an

Australian host with a normal Ivriform organ.
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Spermatophores in IbicltBCUS. (Text-fig. 21.)

Ibidcecus plataleie.—The receptaculum seniinis is an irregularly

shaped sac at the end of an extremely fine chitinous duct which
opens by a small aperture through the chitinous intima of the

genital chanibei-. The duct is finer than in Neophilopterus incom-
pletus and the calyx is of a very different shape, being bent back
around the top of the duct. Inside the sac may be seen the

spermatophores—hard, thick-walled follicles containing nests of

spermatozoa. In some of these no opening could be discovered.

Text-fieure 21.

Receptaculum seminis of 1. Ihidnecus platalece, 2. I.flavus, and 3. Neophilopterus

incompletus. X 70.

S. spennatodome. C. calyx. D. duct. N. nest of spermatozoa.

IbidoecusJlavus.—The receptaculum resembles that of /. platalece

and gives the same suggestion of a hydroid on its stalk. Just
within the calyx, however, the canal opens into an atrium, absent

in the preceding species. The flask-shaped spermatophores, five

in one female and eight in anothei", lying loose and disposed

irregularly, somewhat recall the form of the spermatophore
figured by Von Siebold (13) for the Locustid Decticus verruci-

vorus, but the mouth is much larger and the neck broader. In
each spermatophore in the first specimen was a nest of sperma-
tozoa. In the second they were absent and had probably been
discharged.

Cholodkovsky (14 and 15) divides the spermatophores in insects

into four distinct types—(1) True spermatophores arising from
the sexual organs of the male arid faeilitatins' the transference of
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spermatozoa into the female organs. Outside the Insecta this is

the tj'pical spermatophore well known by zoologists to occur in

Urodeles, Oephalopods, Decapods, Myriapods, and elsewhere.

Among insects true spermatophores are possessed by Grillus (16),

Dytiscus marginalis (17), and others. (2) Spermatodosen or

structures which arise in the female sexual organs and serve " zur

Dosierung des Samens bei derBefruchtung der abzulegenden Eier."

To this group belong the flask- and retort-shaped bodies in the

receptaculum seminis of many Locustids, where they were first

discovered so long ago as 1791 by Gabriel Brunelli (18), and first

accurately described by Carl T. von Siebold in 1845(13) in Decti-

cus iier7'ucivo7-us. To this category belong also the spermatophore-

shaped structures discovered by Cholodkovsky in Trichoptera (19)

and the " spermatophores " of certain Lepidoptera. (3) Spermato-

phragmen, or masses of gland secretion, serving as a medium for

the transference of the spermatozoa from the male to the female,

for the maintenance of the spermatozoa during copulation, or for

the (^losing up of the female genital opening. Examples : some
Locustid females and the " Sackchen " of Parnassius. (4) Sperm-
atodesmen * or bundles of spermatozoa united to form feather-

shaped structures, a.nd so on.

The so-called spermatophores of the Mallophaga are spermato-

dose, and were discovered in Lipeitrus jejunus by Kramer in

1869 (12), in a valuable and careful memoir which has since been

neglected by writers on the Mallophaga as well as by Cholod-

kovsky, Ballowitz, Blunck, and others engaged in the study of

insect spermatophores. Kramer noticed a number of flask-shaped

vessels lying loose in the receptacidum seminis of the female, and

as they were too large to permit of their passage up the narrow
chitinous duct, Kramer concluded that they arose within the

receptaculum, and claimed to have detected the necks of half-

formed flasks in a special layer of epithelial cells within the

7-eceptaculu'))i,

Cholodkovsky's summary of the reasons for thinking that these

interesting spermatodose arise within the female is very sugges-

tive, and it is to be hoped that the problem may be satisfactorily

elucidated by an examination of further parasites from the

Zoological Gardens, well fixed and carefully preserved.

Rather than be classed under the general term spermatophore^

the three new terms introduced by Cholodkovsky should be used

in contradistinction to it, spermatozeugma being substituted for

spermatodesmen.

The Philopteri of Numenius.

Henry Denny, who, with Nitzsch and Giebel, shares the honour

of laying the foundations of our knowledge of the Mallophaga,

describes in his remarkable Monograph of British Lice, published

in 1840, two species of Philopterus fi-om the Curlew [Numenius
arqnata (Linn.)), viz. P. testitdinarius and P. ht/meralis. In

* Tliis is tlie speniiatozeugma of Ballowitz (20).
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' Les PedicuHnes ' (1880, p. 83), Piaget allows P. teshcdinarius to
stand, and after stating that he does not know D. humeralis D.,
goes on to say " je n'ai jamais renconti'e sur cet oiseau que le tesho-

dina7'ius dont je joins ici la description," The types of these two
species, now in the British Museum, prove them to be perfectly
distinct. Both species occur commonly on both the Curlew
[Niomenius arquata) and the Whimbrel {N. ])hceopibs) ; the
characters of P. testudinarius are divergent from the rest of its

allies and necessitate the constitution of a new genus.

Text-fiffure 22,

PJiiloptei'ns humeralis, Male copulatory apparatus. X 120.

SP. basal plate. LE. lower endomere. E. endomere. T. telomere. Pen. penis.

P. paraniere.

Philopterus humeralis D. (8, p. 88). (Text-fig. 22.)

One c? from Numenms arquata. (Linn.).

Male Copulatory Apparatus.—Basal plate : The anterior half
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is brown, flat. The posterior half possesses well-marked lateral

ina.rgins, with a transvei'se band across the base. Parameres:

Elongate curved rods, in cross-section circular. At its base each

paramere possesses a large circular condyle which is turned

inwards like the head of the femur in man. In front it is arti-

culated with the posterior lateral angles of the basal plate, and
behind, it lends a surface for attachment to the mesosome.
Mesosome : The upper endomere consists of two square " wings "

;

each "wing" has a straight outer lateral margin and a charac-

teristic " nick" in the posterior margin, after which the mai-gin

curves inwards and backwards towards the forked base of the

elongate penis. The lower endomere is a small plate lying

between the condyles of the parameres. Under the penis is a

median elongate piece, bifid at tlie tip, representing telomeral

chitinisations.

I>OLLABEM-A, geil, nov.

The diagnostic characters are few, but sufficient. They are the

shape of the head taken in conjunction with the tergites of the

abdomen, which in both sexes stretch right across and are on
each side fused with the pleurites. Philopterids living with

F. humeralis on JVumenms.
Genotype : Dollabella lestuclinariiis Denny.

DOLLABELLA TESTUDINARIUS D. (8, p. 96). (Text-fig, 23.)

Several specimens from ISfumenins phceopus (Linn.).

Male Eeproclvciive System.—In proportion to the f^esicula the

testes are veiy large, I'oughly pyriform, nearly as broad as long.

The veslcula seviinalis is elongate, pear-shaped, with a median
longitudinal groove. The leather elongate accessor}^ glands, one
on each side, lie alongside of it in the posterior portion, and enter

the top of the ductus. The ductus ejaculatorias is long and
narrow, with several loops,

Male Copulatory Apparatus.—Basal plate : In front for a little

more than a third of its length it is evenly chitinised and of a

uniform brown colour. Behind, strong lateral margins with a

clear membi^anous area between. At each lower lateral angle

the articular surface is oblique, passing downwaixls from within

outwards. A small angular process projects a little beneath the

base of each paramere. Parameres : Slender, elegantly moulded
rods, which a little after halfway turn inwards in a pronounced
bend, and then run straight forwards to the distal end. The base

of each paramere is characteristic in shape, being roughly qua,dri-

lateral, with two sharply defined posterior angles. Halfway
down, in the middle of its dorsal surface a minute hair on each

paramere ; subapically on the outside another minute hair.

Mesosome : This includes the endomeres, an upper and a lower, of

complex form, the upper one possessing subapically on each of it;S
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two limbs two directive hairs in large alveoli. Between lies the
penis, a rod with a large wing-like telomere on each side com-
posed of rather transparent delicate chitin.

Text- figure 23.

Dollabella testudinarius. Male reproductive system and copulatory apparatus.

X75.

T. testis. FS. vesicula seininalis. ^G^. accessory gland. D. ductus. BP. basal

plate. SP. median splint. P. paramere. E. endomere. Tl. telomere.

Pen. penis. VD. vas deferens.

The Rest of the Philopteri.

The species of Philopterus in the collection remaining to be
considered are five in number :

—

Philopterus communis N. (5, p. 85).

A single $ in company with Nirmus cydothorax N. from Passer
domesticics (Linn.).

Philopterus semi-stgnatus N. (5, p. 80).

Two 5 5 • Host's name not given.

The difficult question of the Corvine Philopteri is discussed bv
Watei-ston (21).
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Philopterus lari Denny (8, p. 89).

Five $ $ from ISfiomenius arquata (Linn.). A stra.gg]er from
Gulls.

The male copulatory apparatus is figured by Snodgrass (1,

pi. xiv. fig. 8).

Philopterus leontodon JST. (5, p. 90),

A single male from Psaroglossa spilopiera (Vigors).

A common parasite on Starlings, occurring in several different

forms
;
probably a new genus should l^e established.

Text-figure 24,

TMlofterus acanthus. Male copulatory apparatus. X 150.

TiT. basal plate. iJB. lower endomere. P. paramere. IE. endomere.
Pew. penis. T. telomere.

Philopterus acanthus C. (5, p. 101). (Text-fig. 24.)

Two 5 2 in company with Nirmvs ochropygus on Hcematojms
ostralegus (Linn.).
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I am able to describe the male copnlatory apparatus from a

j)reparation kindly lent me by Mr. Waterston. This belongs to

much the snme type as that in P. humeralis.

Male Copulatory Apparatus.—Basal plate : The characteristic

feature is its small width in proportion to the dimensions of

the paramei-es and mesosome, which are attached to it. Basal

transverse band very convex. Parameres: Large powerful rods,

with lai-ge circular condyles working over the tiny articular

surface offered by the posterior lateral angles of the basal plate.

Distally they bend in somewJiat towards one another. Subapically

a minute hair. Mesosome : There are two endomeres, a lower and

an upper, the former being a small deeply bifid plate, each limb

of the fork running out behind into an attenuated tip. The
upper endomere has two wings, narrower at the distal end than

in P. humeralis, and here solely consisting of the lateral tooth

or notch pointing outwards. The j^enis is a delicate rod with a

large bulbous base (hypomere) ; above lie the " winged" telomeres,

which together look like a javelin's head.

A comparison between text-figures 22, 23 & 24 clearly indicates

the homologies between the parts in the three species.

Family Lipeurid^.

The Lipeuri of Stkuthious Birds.

Degee7'iella asymmetrica N. is found on the Emu {Dromceus
novce-hollandice (Lath.)), Lipeurtis asymmetricus P. on two species

of Rhea (Pterocnemia pennata (D'Orb.) and Rhea macrorhynclia

Scl.), Lijjeurus quadrimaculatus P. on Struthio camelus Linn, and
Rhea americana, Lipeurus latits P. on R. americana. There can be

but little doubt that these four species are related to one another

and should be grouped together. Subsequent research and the

rediscovery of Piaget's L. latus M'ill probably result in the

establishment of three new genei-a placed together in a new
subfamily.

Harrison (22) has already suggested that D. asymmetrica,

L. asyvimetriciis, and L. quadrimaculattis should be regarded as

congeneric. From the new genus established below to include

L. asymmetricus and L. quadrimacidatus, I have omitted D. asym-
metrica, as in my opinion it should stand in a genus by itself. It

is a curious and significant fact that in three of these species

parasitising Struthious birds the margin of the anterior part of

the head is from some cause by no means evident asj^mmetrically

developed. The asymmetry in the anterior incrassation of the

head is least developed in L. quadrimacidatus, while in the larva

of this species, as well as in the larva of L. asymmetricus, the

asymmetry is absent even in Stage TI. That D. asymmetrica, in

which the adult asymmetry is most developed, the w^hole of the
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preantennal region being bent over on itself to form a longitu-

dinal channel, is a derivative of the other two species seems clear

from the observation made by Harrison that the larvae of

D. «s?/??^?neir^ca possess asyixi metrical heads of "a precisely similar

structure " to that found in the adults of tlie other two.

A great deal more collecting and investigation are necessary

befoi'e any satisfactory conclusions can be di'awn upon the rela-

tionship of the Mallophaga parasites to their Sti'uthious hosts.

Struthiolipeurus, gen. nov.

Lipeuroid : antenna? sexually dimorphic. Incrassations of

anterior margin of head placed asymmetrically. Left mandible
with an enormous basal process almost as lai-ge as the mandible
itself. In the thorax clavicles present as thin splints running
inwards and backwards from the antero-lateral angles to join a.

band which goes vertically downwards to be inserted into the

ti'ansverse acetabular bar. Abdomen with thinly chitinised

transverse tergites. Two transverse rows of fairly long silky

hairs on each tergite. " Hairs at the sides numei'ous and fairly

long. Male copulatory apparatus characteristic.

Genot^ype : Struthiolipeui'us asymmetricus Piaget (23, p. 54).

The genus to include S. quadrimaculatus P. (3, p. 298).

Struthiolipeurus asymmetricus P.
; (Text-fig. 25.)

I collected several specimens of this (?pecies personally on a
live lihea in the Gardens.

Male Cop'idatory Apparatus.—Basal plate: Dorsally trough-
shapeil, with a longitudinal median keel. At the posterior end
the sides of the trough become steep, and a bridge runs across

from side to side in the form of a fa.ir]y narrow transverse band,
from the middle third of which a parallel -sided plate runs forward
between the parameres, ending in a straight truncate margin, to

which the upper endomeres are attached. Beneath this transverse

band is anotlier running across the floor of the trough from side

to side. Like the dorsal one this sends forward a median piece

between the parameres, and near the end of it the penis arises.

'J'he posterior lateral angles of the basal plate ai'e much produced,

deep dorso-ventrally, and square. Parameres: long tapei-ing

rods, the apex curiously formed (see text-fig. 25, P). Mesosome :

Each upper endomere is roughly triangular, being broad at the

base and narrowing towards the tip, where it is slightly decurved.

The piece may best be likened to the rhamphotheca of some bird

of prey when macerated ofi' the skull ; it is actually double,

being bent upon itself, the two leaves gaping wide enough to

admit of the introduction of the dissecting-needle. In this way
each upper endomere " gapes " outwards. The lower endomeres
take origin further back, one on each side of the base of the
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penis. They are slender and wedge-shaped, rather long. The
penis is a long, narrow, elongate rod, with a somewhat swollen
base, which lies almost buried between the dorsal and the ventral
median processes of the basal plate.

Text-figure 25,

TB

Pen

Struthiolipeurus asymmetricus. Male copulatorj' apparatus. X 140.

BF. basal plate. MK. median keel. TB. transverse band. MP. median piece.

Fen, penis. LIS. lower endoniere. F. paramere. TIE. upper endomere.

The Rest of the Lipeuri.

LiPEURUs SUBSIGNATUS Giebel (5, p. 232).

Several specimens, including a male, from PJioenicopterus roseus
Pall.

LiPEURUs JEJUNUS Nitzsch (5, p. 240). (Text-fig. 26.)

Males, females, and larva; from Branta leucopsis (Bechst.).

Male Reproductive System.—This was cai-efully figured and
described by Kramer as long ago as 1869 in the ' Zeitschrift fiir

wissenschaftliche Zoologie ' (12). Testes and vas deferens as
usual. The vesicula semincdis is an elongate double-chambered
sac, the median partition indicated externally by a longitudinal
groove.
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Male Copiilatory Apparatus.—Basal plate : Rather long, narrow,
of uniform thinness, the lateral margins indistinct, and the colour
dull greyish. Ifesosome: Attached to the posterior margin of
the basal plate is a large, broad, trowel-shaped plate—the meso-
some. When the apparatus is withdrawn, as shown in the figure,

the parameres, slender rods shorter than the mesosome, lie dorsallj

Text-fiwre 26.

Pen

Lijpenms jejunus. Mule copulatoi-y apparatui?, x 130.

BF. basal plate. P. pavaraere. MP. eiidomeral plate. Pen. penis.

and inside the lateral margins of the mesosoroal plate. "When the
apparatus is in action, however, the base of the mesosome swells
up and broadens out, carrying the parameres with it, so that the
latter come to lie latei'ally in their normal position. The penis is

a perfectly straight elongate tube, with an aperture at its tip and
with a forked base.

LlPELTRUS HETEROGRAMMICUS N. (5, p. 220).

Plenty of material of this minute species was sent, collected on
Caccahis chukar Gray.

Proc. Zool. Soc— 1916, No. XLYII. ^4:7
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L 'PEURUS ANTILOOUS N. (5, p. 223).

Males, fema.les, and larvae in numbers fi'om Eupodoiis edwardsi

(Grny & HarcUv.).

The specimens were identified from Piaget's descriptioti and
figure (3, p. 374, pi. xxx. fig. 3), with which, however, they did

not entirely agree. After examination of authentic L. antilogtis

the Society's specimens may emerge as a new form.

Ltpeurus variabilis iST. (5, p. 219).

Several specimens of both sexes from PJutsianihs scintillans

Gould.

This is a difficult species, of which several varieties have been
described. All the material bndl}^ needs overhauling and dissec-

tion in conjunction with allied species.

LiPBURUS BURNETTi Packard (24). (Text-fig. 27.)

Two cJ (5 and 452 fi'oni Foh/plectron chinguis (Mlill.).

The description whicli follows is incomplete, as the material

was insufiicient to settle the question of the preputial sac, which
is therefore omitted.

Male Copulatory Apparatus.—Basal plate : Unusually broad,

with very naiTOW, lateial, marginal bands. Anterior margin very

convex. Faravieres: Quite short and inwa,rdly curved. Eialo-

meral plate : This is much longer than the parameres and at the

base almost as broad as the basal plate. Beliind, it sends forward

a narrower paraiUel -sided portion shaped something like a duck's

bill (see text-fig. 27). Note the peculiar sculpturing of the inner

surface of the paramere.

LiPEURUS SECRETARIUS G. (5, p. 213).

Many specimens fi'om Serpentavms serpentarius (Miller).

This species belongs to a well-defined group of large handsome
Liipeurids infesting birds of prey and characterised by the four

or six curious, more or less circular incrassations on the front

margin of the head. They undoubtedly form the material for a
new generic grouping.

LiPEURUS FORFICULATUS IST. (5, p. 238).

A goodly number of specimens of both sexes and larvae from
the Red-backed Pelican [Pelecanus rafescens Gmel.).

This species, readily distinguished from L. bi/asciattts P. by the
shape of the antennpe in the male, is found on P. onocrotalus

Gmel. The present specimens were paler in colour than is usual

in this species.

Larvae.—Two stages, probably I. and II., have been figured by
Kellogg without any comment (25). The chsetotaxyof the abdo-
men in Stage I. (?) shows the common and perhaps primitive

arrangement of two hairs on each dorsum in the middle field. In
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Stage II. (?), the only stage included in this collection, there are
two hairs on the dorsum of each segment, two on each pleura
(very short on segments I. and II.), and on segments YI. and
YII. a long hair behind each spiracle. On the sterna there are
four hairs in each segment excepting on the last two segments,
where there are only two. As compared with Stage I. (?) thera

Text-figure 27.

lApem-us hurniitti. MaJe copulatoiy apparatus. X 180.

BP. basal plate, P. paiaiiiore. MP. eiulomera] plate.

Note the sculpturing of the paramere.

is a slight difference in the grouping of the hairs on ea,ch side of
the hind margin of the metanotum.

Male Reproductive System (text-fig. 28).—The testes and vasa
deferentia require no special mention. The rest of the parts are

47*
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complex in structure, consisting of an oval end-sac—the true

vesicula seminalis—which leads by a narrow neck into a second

well-defined portion, for convenience of description called the

middle-sac. Farther, elongate reservoirs, elegantly flask-shaped,

Text-figure 28.

Lipeurusforficulatus. Male reproductive system and copulatory apparatus.

X 105.

a. seen from above; h. seen from the side. Testes 7iot shown.

BF. basal plate. P. fused parameres. D. ductus. Fl. strip of narrow chitin

along ventral sui-face. 8. extrusible sac. B,. reservoir. JE. end-sac of vesicula

seminalis. M. middle-sac. AGr. accessory gland. Fa. cone-shaped papilla.

V. vas deferens.

When in situ the vesicula and associated parts lie much further forward in the

body-cavity in front of the basal plate, and the sac when extended in copulation

curls over the back of the abdomen.
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lie, one on each side of the middle-sac, and enter by a narrow

neck into the narrow section between the end-sac and middle-

sac. • The text-fignre shows the connections at this point

with the vas deferens. The ditctus ejaculatorius for a consider-

able portion of its coui-se on leaving the middle-sac is large and
glandular and almost as broad as the middle-sac itself. The
narrow canal between the latter and the ductus projects into the

lumen of the ductus as a minute cone-shaped, protuberance.

The broad upper part of the ductus, after two bends, giving the

tube an S-shaped form, nari^ows into a small canal of several

coils, which enters lower down into the upper part of the

retracted preputial sac.

Text-figure 29.

Lipeurusforficulatus, $ . Transverse section through the abdomen at the

level of the middle-sac of the vesicula. (Diagrammatic.)

Rt. rectum. T. testis. 31. muscles. FC. fat cells. VD. vas deferens.

R. reservoir. IIS. middle-sac.

Sections of these parts reveal some important points (see text-

figs. 29 & 30). Externally the end-sac is marked by a median
longitudinal groove. In cross-section the mid-sac, as in the
vesicida seminalls of other insects, is seen to be double, consisting

of two distinct tubes closely applied one to the other. Similarly,

the middle-sac is also double. Whereas the end-sac contains

sperm, the two "reservoirs," the middle-sac, and the two minute
vesicles, one on each side at the lower end of the latter, contain a
coagulable white secretion, which possibly plays the part of sper-

matophragmen, serving for the maintenance of the spermatozoa
during copulation.

The walls of the end-sac are fairly thin. Those of the middle-
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sac are thicker, the cells being of varjdng lengths and their enrls

projecting irregularly into the lumen. The walls of the flask-

shaped reservoir are very thin, consisting of a clear hyaline

external membrane and an inner epithelium of short cells. The
walls of the upper portion of the ductus ejaculaiorius are very
thick, consisting of extremely high cells, the shape of which is not

clear in the prepaiations on account of unsatisfactory fixation.

For the same reason the histology of other parts remains obscure.

Text-fieni'e oO.

DV. M

LipewmsforJic-iiJatvs. (J. Transverse section ibronjih tl'e abflomen, behind

the middle-sac of the vesicula. (Diagrammatic.)

JR. rectum. D. dnctus. Bes. reservoir (lower end). DV.M. dorso-ventral

muscles. FC. fat-cells.

3Iale Cppulaton/ Apparatus (text-fig. 28).—The copulatory

apparatus belongs to the simple type, consisting of basal plate

and parameres and an extrusible membranous sac (see Part I.,

p. 257). Fortunately in the collection were two males with the

sac extruded, and, as usual, when in this condition turned

upwards and backwards over the terminal segments of the abdo-

men. A detailed account is therefore included of the sac when
extruded and when retracted, with some remarks upon the

mechanism of extrusion and retraction.

The basal plate is rather long and narrow, of a dull grey

colour, the lateral margins a little concave. The parameres at

their distal ends are fused with one another. The text-figure

shows that the fused parameres are dorsal to the sac which shoots

outwards and upwards from under the chitinous arch formed by
the parameres. The sac proximally possesses two characteristic

transverse rolls caused by two deep furrows. Distally it is

studded with a number of minute denticles and its opening is
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subterminal on the dorsal surface. Fi-om between the parameres

a.nd continuous at that point with the basal plate is a small

endonieral plate continued backwards as a long, nai-row, thick,

parallel-sided, chitinons strip whicli supports the sac on its lower

side along- the middle line. The ductus can be seen through the

wall of the sac running ba,ckvvards into the abdomen, where it lies

on the doi'saJ side of the bahal plate.

Text-ti"ure 31,

Lipeurus furficulatiis. $. 'J'raiis\erse section throiifrli the aluloiiien sbovvins the

copulatoiy sac lying retracted within the body-cavitj' aljove the basal plate.

(Diagrauimatic.)

M. rectum. T. trachea. 8. sac. FL. narrow (diitinous strip on ventral surface oi

sac. M. uiuicles. ]?C. fat-cells. SF. basal plate, showing the rift.

The A-pparatus lohen retracted.—Dining I'etraction the sac is

continuously invagina,ted until the distal end with its denticles

comes to lie farthest fprward within the abdominal cavity a little

anterior to the fore end of the basal plate. The thick endomeral
strip on its lower wall, of course, curls upwards and travels in

with the rest, so as to form in the retracted state an enigmatic

loop difficult to interpret until an extruded sac is examined. In
cross-section, therefore, the endomeral strip forms the lower wall

of the inner tube (see text-fig. 32). A similar endomeral loop

w^ith a similar history was described in Part I., p. 271, for Tricho-

dectes latus. The diagram should make the i-elation of the parts

quite clear.

It should be clearly understood that the parameres are at no
place rods or appendages discrete from the sac. At their distal

end (text-fig. 33) a membrane crosses between them dorsally and
another membrane crosses ventrally. If the parameres became
shorter these two membranes would become continuous with
one another and with the dorsal wall of the outer tube, and if,

finally, they disappeared we should have a simple exsertile tube.

Sections anywhere across the length of the parameres all show
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tliem to be local cliitinisntions one on each side of a memliranons
tube—tlie outer tube. In text-fig. 32 a section is shown of this

outer tube contained within the genital chnmber, and the basal

plate and paranieres are seen merely as local thickening in the

continuous wall of the sac.

Text-figure 32.

GC GC

Lipenrnsforfictdatus, $ . Transverse section througli the genital chamber,

with the copulatorj apparatus retracted. (Diagrammatic.)

It., rectum. M. muscles. FL. chitinous strip on ventral surface of the sac.

JBP. basal plate between the base of the parameres (P.). G-C. genital chamber.

Text-fif>ure 33.

Lipeitrusforjicnlatus, S Longitudinal section through the end of the abdomen.

(Diagram.)

JB. rectum. GC. genital cavity. S. sac. P. paramere. PP. basal plate.

Now, if reference be again made to the diagram (text-fig. 33)

it is evident that the dorsal sector of the genital chamber ends

much sooner than the ventral. Reading the sections forwards
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establishes beyond doubt the interesting character of the basal

plate. The sole remaining ventral part of the genital chamber
becomes smaller and smaller until it is no more than a narrow-

cleft below the basal plate. ISText, its lower wall becomes chiti-

nous and is approximated to the basal plate, which is for the rest

of its course a circle of chitin squashed perfectly flat into a plate

with only a narrow rift between (text-fig. 31 ).

The interest in this observation centres in the fact that it

explains the nature of the basal plate. At the base (near the

parameres) this begins as an ordinary squamiform apodeme on

the lower wall of the sac within the genital chamber. It runs

back (i. e. in the direction of the head) as an ordinary tubular

apodeme formed as an invagination of the ectoderm in the lower

part of the genital chamber. This " tube " is compressed into a

flat plate and its lumen reduced to a thin rift—continuous with

the genital chamber.

Ttxt-fi£fure 34.

Tiipeuriisforfictdatus, $ . Cross-section tlnougli the extruded sac just

beliind the opening.

D. ductus. M. muscle mass. Fl. narrow cliitinous strip on ventral surface.

Extrusion and Retraction.—On the ventral surface of the basal

plate there is a series of longitudinal muscles which arise in front

from the anterior portion of the basal plate and are inserted

behind into the terminal sternite of the abdomen, serving to

thrust the plate forward and expose the parameies thi'ough the

terminal abdominal opening. Text-fig. 28 a shows that the para-

meres along their dorsal margin curve \i\ somewhat. Undei'neath
this overhanging ledge small muscle-fibres run back along the
length of the parameres and are attached to the base of the basal

plate, doubtless serving to draw the tip of the fused parameres
upwards in a dorsal direction, which is its usual position when in
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copulation. On each side of the basal plate is a large-bellied

muscle ai'ising from an abdominal stei'uite some way forward and
inserted by a delicate tendon into the lower end of the bnsal

plate. These are retractor muscles, withdrawing the appaiutus

within the body after coj^ulation. The continuous invagination

of the SMC is brought about by the contraction of a gi-eat many
small muscles arising from the doisal surface of the basal plate

and inserted successively along the walls of the sac. They are

particularly numerous above tlie ductus at the distal end of the

sac, being in.serted just behind the opening (text-tig. 34).

Extrusion of the sac is probably caused by blood-pressure upon
contriiction of the powerful dorso-ventx-al abdominal muscle.s

segmentally arranged.

The above is not offered as a complete account of the mechanism
of this complicated apparatus. The manifest lacuna? in tlie

description must be filled in only after a great deal more study of

the parts.

CT

Text-figure 35,

CT p

Sub. O.G

Ijipewus forjiculatiis, S Trnnsvevsp section through the head behind the

antenntB. (Diagrammatic.)

CT. chitinous tendon for attachment of mandibular muscles (ilf.). P. pharynx.

T. trachea. Suh.O.G. subcesophageal ganglion. F. eye.

Mouth-pai'ts.—Labmm : The labial sclerite is present merely as

a narrow transA'erse band near the anterioi- margin. Isopogo-

metric Apparattcs : Lyriform organ without posterior cornua.

Anterior cornua are broad and flat, convex on the outer margin,
and in length equal to that of the "nucleus" itself; from each

side a chitinous bar runs np the wall of the pharynx, which is

further supported dorsall}' by a short median longitudinal splint.

Behind the lyriform organ the chitinous intima of the pharynx
bears a number of minute teeth. As in Lvpeurus ferox (9, text-

fig. 24) there is a. comjjound hypopharynx consisting of a narrow,

short, median piece, and on each side a longer rectangular strip.

The pharynx (see text-fig. 35) is supplied with numerous small

muscles—circular, longitudinal, and transverse. The latter are

developed further forward, and consequently do not appear in the
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text-figure. There are two pairs, one running from the ventral

and the other from the dorsal side of the skull.

Genus Pectinopygus Mjoberg.

Pectinopygus pullatus Nitzsch (5, p. 236).

From time to time a considerable amount of material of this

species from Sula bassana (Linn.) and from the Cape Gannet
(6'ula capensis (Liclit.)) ^vas^ sent in.

Text-fi":ure 36.

Pectinopygus pullatus,$ . 1. reproductive system. 2. copuliitorj^ apparatus. X90.

,2 a. parr.mere enlarged. X 270. Testes and vasa defereutia not shown.

VS. vesicula seminalis. a. h. c. lobes. D. ductus. BP. basal plate.

P. paraniere. P. retinaculum. 1-5. sclerites on the sac.

Male Reproductive System (text-fig. 36).—The riesicula seminalis

is complex. It consists of a large, swollen, two-chambered sac
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of somewhat irregular contour and outline. At the anterior end
are two smnll, closely united ofi'shoots from the central cliambers,

and at the posterior end, where the vesicula joins the ductus, are
two pairs of accessory lobes each attached to the vesicula by
scarcely any appreciable neck or constriction. The first pair of

lobes are quite small and lie postei'o-ventrally. The second pair

run backwards side by side above the issuing ductus, and are

nearly half as long as the vesicula and together almost as broad.

The ductus ejacidatorius is bi'oad at its upper end and rather

short. About midway towards the copulatory apparatus there is

a small bend where a pair of small glands are attached.

Male Copidatory Apjyaratus.—Throughout the Mallophaga, as

indeed in Insects generally, the structure of the male apparatus
for copulation displays a remarkable variety. In the Mallophaga
the strangest condition is found in Pectinopygus j)ullatus (see

text-fig. 36). Mjoberg (6, p. 246, fig. 139), who established the
genus, in purporting to describe and figure the appai'atus describes

only the basal plate, parameres, and ductus. The whole long
extrusible sac, with its complex chitinisations, is omitted—swept
away in dissection possibly in mistake for the rectum or rectal

faecal matter. A propos of the sac, Mjoberg states that, although
present, it is " jedocii nicht gut entwickelt." And of the ductus
ejaculatorius :

" Er zeigt in der Innerwand ein in einer Spirale

verlaufendes Chitinband." But the ductus contains no such
spiral band, and as it is difficult to suppose Mjoberg mistook the
extrusible "preputial sac" for the ductus, there may be here a
question of a distinct but unrecognised species.

Basal plate.—This is long and narrow, with a longitudinal

median keel upon its lower surface. The two peculiar processes

(P), which probably represent parameres, do not articulate with
the basal plate, but are attached to its dorsal surface along
the length of the whole "stalk" or unpectinated portion. The
distal end is band-like and curves outwards. On the inner
surface of each are about thirteen denticles like sessile buds on
a stalk, graduated in size from the base to the tip. Below and
quite continuous with the basal plate lies an endomeral plate,

formed of a rather clear chitin, the upper surface presenting
a tesselated appearance. In regard to the " preputial sac," the
text-figure lays no claim to a representation of this in the natural

position. Unfortunately no male specimen -was obtained with
the sac extruded. Consequently the remarkable sclerites 1, 2, 3,

4 and 5 are shown lying in no very intelligible position. How-
ever, the shape of the pieces is seen together with the structure

of the large " retinacular comb" at the distal end, recalling a

similar structure figured for Anatoecus. The " comb " in Pextino-

pygus consists of a row of about nine elongate bands. Each band
at the base has square angles, is fairly broad and parallel-sided

for a short distance up before it divides into two, forming a fork

with two elongate prongs. All the nine forks are really one
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continuous piece, the divisions between being filled by a sort of

amalgam of thin transparent chitin.

The whole of these pieces, as well as the basal plate and para-

meres, which in their ensemble Berlese conveniently collects

under the name Perlfallo (26), are, it must be remembered,
simply chitinous plaques developed iipon the outside tube of the

apparatus. In PectinopygLOS these are remarkable from their

miscellaneous character, whereas in other Mallophaga the meso-
somal parts are usually capable of ready classification into the
endomeres and telomeres and penis.
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I. Desc7~iption o/'Liustowia leimtris, .s'/j. n.

Sexual Tapeworms from Lemurs being but little known, I was
specially interested to obtain from the small gut of an example
of the Slow Lemur {N'ycticelm.s tardigradus) two complete
specimens of a Cestode, besides a large fragment which was
found to belong to the same species. 1 refer this new worm to

the genus Llnstowia—at any rate, for the present,—giving i"easons

later aiter a due consideration of its anatomy.
The worms ai-e about three inches in length, the varying

contraction rendering it impossible to give an accui-ate measui-e-

ment in either case. Tlie greatest diameter is 4 mm. The
scolex is almost spherical in form and of some size (1 mm.) ; it is

succeeded by a, short neck, where no strobilisation is visible.

The scolex is quite unarmed as to the suckers, and there is no
rostellum at all. The suchers are closely grouped on the anterior

face of the scolex, and not in the least lateral in position. The
only other external character of systema.tic importance, the
position of the generative orifices, was not appai-ent until the
worm was investigated by sections. They alternate from .side

to side, being uiainly nmssed upon one side, as many as ten being
sometimes successively upon the same side of the body. There
is thus nothing distinctive as to the systematic position of the
worm to be gained by an examination of the external characters
only, as is nearly always the case with Cestodes—a very few can
be identified without recourse to anatomical study.

In transverse sections the c'07-tex is seen to be of a.bout the
same diameter as the medulla. The longitudinal muscles have a
charactej'istic arrangement which is in one way peculiar. In
addition to transverse fibres which bound the longitudinal layer
internally, a,s in most other Cestodes, the present species shows
similar fibres between the innermost of the longitudinal fibres

themselves, an arrangement which is, of course, well known
as characteristic of the Acoleidpe and of the genus Cotugnia
among the Da.vaineidte (see p. 700). This transverse layer be-
tween the inner and outer layers of the longitudinal sheet
consists of single delicate fibres, which are, however, quite
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obvious, and in being sii:igly distributed remind us of Coiug7iiq,

and not of the AcoleidjE where the layers are stronger. I have
re-examined other species of Linstoioia to ascertain whether this

peculiarity is or is not confined to Linstoivia lemuris. I find the

same delicate transverse fibres between the longitudinal bundles

in L. a7)ieivce and also in Oochoristica mari^iosce, a species which,

as I have already pointed out in describing it *, is hard to

i-efer decisively to either Linstoioia or Oochoristica, a matter
to which I recur later. However, in a Linstowia from Echidna,
the specific identity of which I am not certain, there was no
supplementary transverse layer of muscles. Nor did I find

anything of the kind in Oochoristica from Tamandtia teira-

dactyla, the structure of the body-wall of which would, howe\ er,

I'ender this arrangement impossible, as may be seen from my
figure of the same t.

Tiae longitudinal muscles are disposed in an inner and an
outer series. As to the former, there is a layer of thick fibres,

sometimes two or three or even five or six massed togetlier.

Outside this there lies another layer of the same kind, but
imperfectly defined. The outer layer of longitudinal muscles
consists merely of scattered fibres of less size than those already

dealt with. There is here no sharply defined formation of

layers. The additional transverse fibres already mentioned are

associated with the inner layer of stouter muscle-fibres.

The excretory system is, like that of some other species referred

to the two genera Oochoristica and Linstowia, characterised by a

network quite easy to detect but not easy to map accurately.

I have found at least three branches arising from the ventral

vessel and extending towards the middle of the proglottid.

These do not, however, cross as unbroken tubes, but are dis-

solved into a network.

The testes lie dorsal to the ovary and vitelline gland and
lateral of the same. They extend from side to side of the

proglottid, but do not invade the cortex. I counted about
nineteen in a single row. There are two of these rows in a

transverse section, and hoi'izontal ones show also two rows, in

parts increased to three. The cirrus-sac in this species is small

and extends a little way beyond the nerve-cord-—in fact, as far as

the lateral vessel. This might appear to mean that it is after all

not so small ; but the width of the proglottids is such that the

sac occupies but a short space of the transverse diameter, and it

is thus relatively small. The sac lies at the bottom of a deep

genital cloaca ; this involution from the exterior narrows abruptly

internally to a narrow passage which opens into a wider sac,

which receives the male and female ducts and is a common male
and female atrium. Such an arrangement is common among

* P. Z. S. 1914, p. 289.

t Ihid. p. 270, text-tie:. 4, D. It will be noticed that there is no marked gap
between the longitudinal layers allowing of the intercalation of a transverse layer as

in Linstowia lemiiris.
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Cestodes, and occurs for instance, in the present genus, in

Linstowia ameivce. The cirrus-sac itself is oval in longitudinal

section, and at times almost circular. It has a thickish external

muscular layer, and is not differentiated into regions as is

sometimes the case with the cirrus-sac, where the internal region

is thinner-walled and occasionally swollen. Owing to the small

size of the cirrus-sac, the contained cirrus and vas deferens are

not much coiled, and the lack of room has brought about quite a

short cirrus, which is of about the same length as the section of

the vas deferens wdiich lies within the ciiTus-sac. As in other

Cestodes, the contents of the cirrus-sac (which together with
the external muscular layer forms the wall of the cirrus) and a

section of the vas deferens can be extruded with the cirrus.

To this complex it is perhaps convenient to give the name of

penis, as 1 have elsewhere suggested.

The vas deferens on emerging from the cirrus-sac forms a

loosely arranged coil which lies to the ventral side of the cirrus-

sac, the interstices between the coils being filled with glassy

cells—the so-called prostate. Upon this ensues a straight

course of vas deferens, which lies upon the dorsal side of the

cirrus-sac in relation to the dorsal position of the testes.

The ovary is seen in ti'ansverse sections to lie dorsally of the

vitelline gland. It has a structure common in Cestodes, ending
laterally in numerous drawn-out processes which are often club-

shaped at the free extremities. The ovary extends further

laterally than the vitelline gland, which it thus completely over-

laps. It is, of course, also anterior in position.

The vagina of this Cestode shows the same subdivisions in its

course that are shown in other Cestode woims, though the

relative development of the different sections differs in various

genera and species. In the present species the general course of

the tube is fairly straight until it divides into the oviduct

and the second branch. In mature segments, in which the

utervis is still present, though many eggs are scattered through
the parenchyma, it can be seen that the vagina consists of four

separable regions. The proximal section, opening into the

common genital duct befoi-e the latter debouches into the cloaca

genitalis, is very short, with thick walls and a narrow lumen.
The next section occupies the greater part of the vagina, and
consists of a tube which gradually widens and ends in the

neighbourhood of the ovary in a dilated extremity. This section

is covered externally with a layer of deep-staining glandular

cells which mark it out from the preceding section. This part

of the vaginal tube is specially developed in the present Cestode,

and in fully mature proglottids, where the parenchyma is entirely

occupied by the scattered embryos encircled with their mem-
branes, is the most conspicuous region of the vagina ; it presents

here the appearance of a large sac. It is, in fact, here almost

divisible into two regions : a narrower part which is proximal,

and which—wide itself—dilates suddenly into a large oval sac

Proc. Zool. Soc— 1916, Ko. XLVDI. 48
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which appears to be the teimiuation of the vagina, and is

practically so since the remaining part has dwindled away.

It presents, in fact, the appeai'ance of a lai-ge sperniatheca in

an Oligochfetous annelid, and is very unlike the usual form of

this part of the vagina in tapeworms, though there are forms

which show some likeness to it. It never lodges ova. I shall

recur to the structm-e of this sac in comparing it with the

corresponding region of the vagina in other Cestodes. After

this middle region of the vagina the tube suddenly narrows to a

fine canal *, which emerges quite abruptly from its distal and
dilated end. This latter tube is of some length and ends in

quite an unusual fashion. Instead of opening into a dilated sac,

the receptaculum seminis, as in so many tapeworms, the tube

opens into a wider horseshoe-^shaped tube, of which the two ends

become respectively the duct going to the ovary and that ending

in the shell-gland. This region is crammed with spermatozoa,

and seems to be undoubtedl}' a cleft receptaculum seminis—that

is to say, the ultimate sepiration of this I'egion of tlie female

efferent apparatus into oviduct and duct communicating with

the vitelline gland through the shell-gland, occurs earlier than

is usual and concerns the reoeptacuium itself. This inter-

pretation is, I think, justified by a comparison of the present

species with Oochoristica, marmoste, a description of which I have
lately communicated to this Society f. It will be noticed that

the vagina of Oochoristica marmosee shows the same regions as

that of the species with which I am concerned here, but that the

relative development of the regions differs. Thus the middle

region covered externally with gland-cells is short but dilates at

the distal end, though to a much less extent than in the present

species. The proximal section is very long, and the recept-

aculum seminis is a more or less cylindrical widish tube not

divided longitudinally as in the new worm described in the

piesent paper. I have mentioned that in fully mature pro-

glottids the middle region is much altered. It occupies more
than half the breadth of the proglottid, and the end which
appears to end blindly sometimes curves ra.ther backwards.

This part is very much more swollen than the more tubular

section which ruiis towards the external pore.

The icterus of this worm is like that of other members of the

genera Linstowift and Oochoristica in its broad features ; but

there are some differences that require description. The uterus

is, on the whole, very like that of 0. marmosa X\ it is in the

same way ventral in position, underlying the ovary but ex-

tending laterally more towards the dorsal siirface. Here there

is certainly a branched condition of the tubes and spaces to be

* Very rarely (only in one out of a large numlicr txjuniucci) are ova fo\iuJ liere,

an;l their presence dilates the tuhe.

+ P.Z.S. 1911, p. 274.

X P.Z. S. 1914, p. 275, text-fig. 5.
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observed, and to some extent a retiform condition obtains,

though not so clear as in some other tapeworms. The cavities

contain many ova. The walls of the cavities are distinct and

nucleated. The suggestion is of flattened cells, and the edges of

the cavities which are the actual walls are differentiated from the

surrounding parenchyma by a firmness which is marked by a

deeper staining. In the greater development of what is obviously

a uterus, the present species is plainly nearer to 0. marmosce

than to L. ameivce. It differs from both in the fact that the

ripe embryos, when scattered through the parenchyma after

the disappeai^ance of the uterus itself, are not so closely packed.

In sections the ripe proglottids seem to contain fewer embryos.

Moreover, the individual embryos lie more loosely in the spaces

which they occupy. These spaces show no nucleated walls of

their own. The embryos extend into the cortex. I could only

detect two membranes surrounding the embryo. The embryos

appear to be larger than those of 0. marmosce.

Systematic Position of Linstowia lemuris.

The species which has just been described must be, as I think,

referred to one of the two genera Linstotvia and Oochoristica. The

combination of characters shown in the possession of a totally un-

armed scolex, single generative organs, a uterus of more or less

detached cavities, the final imbedding of the embryos singly in

the parenchyma, is unknown elsewhere than in these two genera.

I have already, in describing Linstotvia ameivce and Oochoristica

inarmosce, pointed out the impossibility, or at least great diffi-

culty, in rationally distinguishing between these two genera

and need not recapitulate here the reasons there given. I may,

however, point out what I did not there mention, except by

implication, that the founders of the two genera defined them at

very nearly the same time (either at the end of 1898 or at the

beginning of 1899). Furthermore, neither Zschokke (who is

responsible for Linstowia *) nor Liihe t (who defined Oochoristica)

mentions the work of the other. It is doubtful, therefore,

Avhether both genera would be accepted now by these two

authors, were they founding them afresh with knowledge of

each other's work. I am, however, obliged to admit that

Zschokke in a more recent + communication accepts Oochoristica

without comment, and contrasts its distribution with that of

Linstotvia. I myself believe, on further consideration, that

Oochoristica will be found to difier by the condition of the

uterus—a suggestion which I have already made, but which

requires confirmation by an examination of the other species

* The genus was actually defined 13}' Zschokte in Zeitsclir. f. wiss. Zool. Bd. Ixv.

p. 441, not in his account of two species in Semon's ' Foischungsreise,' which is

sometimes quoted as the reference for the genus.

t Zool. An/,. Bd. x\i. p. 650.

X Zool. An/.. Bd. xxvii. p. 290.

48*
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allegeil to be of this genus. So iuiportaut in classilication is the

condition of the uterus that little doubt, 1 fancy, will be felt in

this matter.

II. Description o/Cotugnia niai-gareta, sp. n.

Thq genus Cotugnia is usually regarded as of the family

Davaineidfe, from all the other genera of which it differs by

the possession of a double sexual apparatus in each proglottid.

The only other character of importance which, so far as is

already known, serves to separate Cotugnia from other Davai-

neidfe, is the coniplicated and Acoleid-like disposition of the

lon"-itudina.l muscle-layer. The examination of examples of a

species of this genus from the gu,t of Caccabis onelanocephala

enables me to aild to our knowledge of the genus and to describe

a new species thereof.

A large number of examples of this worm occurred in the

Caccabis in company with an Ilymenolepis, which is either

identical with, oi- at the least very closely allied to, Hymenolepis

vlllosa (known from Rustai'ds). I did not find it associated

(except for the doubtful case of one individual) with Rhabdo-

metra ci/Undrica, a parasite from the same species of Caccabis,

which I have lately described in these ' Proceedings '*.

The extreme length of the woi-ni is about Sg inches, and it is

rather broad, measuring 3'5 mm. The segments are not long

and never as long as they are broad. The scolex is 1 mm. or a

little less in breadth ; it is followed by a strobila, which is at

first of equal breadth, and in which the segmentation is visible

at once. There is, at any rate, no long and well-marked neck.

The suckers are large and unarmed, and demand no special

description.

The rostelluni of this species shows some interesting characters.

In examining the living worm fresh from the body of its host,

the rostelluu) is not at all obviou,s. It is apparently represented

by a mere dimple much smaller in extent than the large suckei's.

The conditions, indeed, reminded me of certain Ichthyota?niid9e,

where the rostelhim is repi-esented by little more than an apical

pit. In one s})eoimen which I thus examined there Avas this

dimple alone ; in another, however, a fringe of minute hooks

encircled the pit. These hooks are in a double row and of the

Dava.ineid pattern. In a third specimen, examined after preser-

vation in alcohol and glycerine, the apical pit is quite obvious and
encircled by a row of hooks arranged in a double series, which
is dumbbell-shaped, beiag of less dianaeter in the middle. The
whole area surrounded by the hooks is very much less in extent

tha,n that of the suckers.

The smallness of the area occupied by the rostellum in this

species is the first point to which I wish to direct attention.

* I'.Z.S. 1914, p. 859.

i
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If my figure (text- tig. 1. p. 702) be compared with Fuhrmaun's *,

illustrating Cotugnia polyacantha^ it will be seen that in the

latter species the conditions are the exact reverse of that just

described. In Coivgnia polyacantha the area of the rostellum is

much greater than that of any one of the suckers, which are thus

small by comparison. The second point to which I draw atten-

tion is the apparent occasional absence of hooks. As I have seen

these structures, it is fair to suppose that where they were not

seen they did not exist. This is a very important matter in the

discrimination of Cestodes ; it is obviously not yet certain that

all bookless. genera are really so, except throug'h loss of hooks in

individuals.

In transverse and longitudinal sections the rostellum is seen to

be a relixtivel}' veiy small structure, which entirely bears out the

appearances to be noted when the scolex is seen as a whole, either

fresh or, after preservation in. alcohol, in glycerine. The re-

tracted rostellum is shown in text-fig. 1, where it is seen to be

a very sucker-like structure, although, as already stated, it is

very much smaller than the actual suckers.

It is a cup-shaped organ, along the edges of which the hooks
can be seen to be implanted. The rostellum, in fact, is very
small and simple. Its substance chiefly shows muscular fibres

running across its short diametei", i. e. in the longitudinal axis of

the body of the worm. Outside of this is a layer of much less

diameter, which suggests a subcuticular layer. The simplicity

and small size of the rostellum is so far like that of Tcenia

sagiiiata, as figured and described by Leuckart f. It is, perhaps,

more to the ipoint to compai'e the rostellum of the present species

with that of more nearly related foi'ms.

Within the genus Cotugnia itself the I'ostellum appears to be

usually large. In structure that of C. collini is said by Fuhrmann
to resemble that of a species of Darahiea. There are, however-,

in Davainea, as Fuhrmann himself has pointed outi, consideiuble

differences among the species. There is, however, a remarkable
likeness between the present species of CoUignkt and Ophryo-
cotyle insignis, which may well be of significance. This latter

Cestode has, in the first place, a lens-shaped rostellum proper,

which, as Liihe has pointed oiit §, is at least often characteristic

of Davainea. That is much the same form as I figure here in

Cotugnia 'tnargarekt., where, however, it is more cup-shaped a-nd

thus sucker-like.

Liihe, however, speaks of the rostellum of Davainea ^truthimiis

as having a very short antero-postei'ior diameter and as being

concave anteriorly, thus approximating in shape to a sucker.

I did not, however, find this to be the case with a species of

Davainea from StriUhiv masaicns, which is very probably identical

* Centralbl. f. Balct. n. Paras, xlix. 1909. p. ]2l, fig. 38.

t 'The Parasites of Man ' (Engl, trans, hy Hoyle), FA]nh. 1886, p. 435, fig. 247.

I Cf. e.g. in Centralbl. F.akt. u. Paras. \Vix. fig. 10, p. 101 & fig. 24, p. 113.

§ Zool. Anz. Bd. xvii. 1894, p. 280.
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with Davuinea stralhionis*. The rostellum proper and neigh-
bouring structures of Ophryocotyle insignis, with which I am
about to compare the corresponding structures of Gotugiiia
margareta, were thus described by Fuhrmannf:—"Das muskulose
Rostellum ist sehr weit vorstiilpbar, wobei es der vordere Teil der
Skolex ist, der den grossten Teil des mJichtigen scheitelstandigen
Haftorganes darstellt." The figure given by Fuhrmann J of a
longitudinal section through the entire " Haftorgane " (and the
rest of the scolex) agrees, as will be seen, very closely with the

Longitudinal section through scolex of Cotugnia margareta.

a. rostellum, in which the hooks are not shown. S. suckers.

annexed drawing (text-lig. 1) of the same region of Coticgnia
margareta. The folded apical region of the scolex is present in
both, and there is an evident contrast in this with the conditions
observable in a congener of my species, viz. Cotugnia polyacantha—which latter species appears to resemble more closely various
species of Davainea § in having a clear-cut and smooth region of

* "On Tmnia stvutliwrns (Parona) and allied Forms," P.Z.S. 1915. p. 589.
f "Nene Davaiiieiden," Centralbl. Bakt. u. Paras, xlix. p. 94.

X Loc. cit. p. 95, fig. 1.

§ P. Z. S. 1915, p. 592, text-fig. 1.
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the scolex surrounding the rostellum proper. A highly charac-
teristic feature of the genus Cotugnia is emphasised by Fuhrmann
in words and in sevei-al drawings. This is the presence of

several layers of longitudinal muscles, each of which is divided

from the neighbouring layer by transverse fibres. There is, in

addition, the usual transverse layer bounding the medullary
region of the proglottid on the outside. This, as Fuhrmann has

remarked, is a point of likeness to the Acoleidse, and, I may
add, to the remarkable genus Dasyiirotcenia^ lately described by
myself*. The number of layers of longitudinal bundles is not,

according to Fuhrmann, the same for all species of Cotugnia.

In a genera.! way, my examination of Cotugnia margareta enables

me to confirm Fuhrmann. But my new* species shows certain

important differences. In the first place, the aspect of the worm
is thin and delicate, which argues a feeble longitudinal muscu-
lature ; and this is proved to be a fact by transverse and
longitudinal sections. The cortical layer, if this layer is to be

regarded as extending inwards so as to include all of the longi-

tudinal muscle-bundles, is in the posterior region of the body of

rather less diameter than the medullary layer. Anteriorly it is,

on the other hand, rather gi'eater. I throw some doubt upon
this, the customary delimitation of the cortical and medullary
layers, because I cannot find a distinct layer or even single line

of transverse fibres separating the inner layer of longitudinal

bundles from the medulla. Such a layer is, however, figured by
Fuhrmann t. Here and there I do find a single fibre in this

situation Avhich may be traced for some distance ; but there is

certainly no continuous layer. The innermost layer of longi-

tudinal muscles consists of a single row of bundles which are

placed at unequal distances from each other and are of unequal

sizes, though for the most part much larger than the bundles

belonging to this system which occur more superficially. In
other species it would appear that this inner layer of bundles

consists of more than one row.

Outside of this inner row of bundles there is an area of rather

greater width which is sparsely traversed by transverse fibres,

between which lie occasionally here and there a, single longi-

tudinal fibre or two or three together—they are not sufficiently

numerous to be described as forming a row or layer ; there are

in this region no dense rows such as are figured by Fuhrmann in

other species of Cotugnia. Outside of this again is the outer row
of bundles. These are also irregular in the number of fibres

which each bundle contains, and in the distance separating

individual bundles. They are, however, on the whole, con-

siderably smaller than the bundles of the innermost layer and
lie closer together. Between this layer and the subcuticidar

layer are a few longitudinal fibres irregularly arranged and
sometimes associated two or three together. Transverse fibres

* P. Z. S. 1912, p. 686, text-fio'. 98.

t Loc. cif. p, 119, fig. 3-7 & p. 121, fig. 39.
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occur to the outside of the outer layer of bundles ; but the
subcuticular layer is not divided off from the rest of the cortex
by any such fibres.

As to the water-vascular tubes the larger ventral vessel lies

beneath and to the inside of the very small dorsal tube.

Text-figure 2.

-R.S.

Cirrus-sac of Cotugnia maryareta.

C. cirrus lying within the elongated cirrus-sac. E.8. receptaculura seminis.

JV.V. ventral water-vascular tube. O. orifice of cirrus- sac.

Double generative organs characterize this as they do other
species of the genus Cotugnia. Upon some of these organs I have
notes to offer. There is hardly any genital cloaca (text-fig. 2)

;

rather there appears to be a kind of plug of soft tissue which blocks
the end of the cirrus-sac and the vagina, and can be pushed aside
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when the foi-mer is extruded. The cirrus-sac is short, in that it

extends only to the nerve-cord and not as far as to the dorsal and
more external of the water-vascular tubes. It appears, however,
to be long, because it is thin and with thinnish walls. The vas

deferens is coiled and the coil lies partly in the cortex. The
vagina ends in a dilated receptaculum seminis ; but this species

differs from the other described in the present paper in that the

narrow region into which the vagina usually contracts before

entering the receptaculum is quite absent. If there be a

rudiment of this narrow region it must be at the very point

of opening into the receptaculum.

Text-fiofure 3.

"^

yE.

it- *lw^ »

^~'<j^^ '' •er,rb
t.,'

^.

'^

Q .

-•

V - •

^-

U K

i.

^: X)
Section (horizontal) through two adjacent segments of Cotugnia margareta,

showing the embryos scattered through the meduUarj^ parenchyma.

E. embryos. IS', spaces from which an embryo has fallen out.

A very important character of the genus Cotugnia has not

been illustrated by figures in previous accounts *, though it is

known and used in the definition of the genus. As, however,

there is no particular description, and merely the bare statement

* The illustration given by Baczynsta (Etudes anatomiques et histologiques sur

quelques nouvelles especes de Cestodes d'oiseaux. Neuchatel, 1914, p. 203. fig. 32)

is only diagrammatic.
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ill various definitions, it is so fai' not clear what the asserted

implantation singl}^ of the ripe embryos means. The examination
of mature segments allows me to clear up this matter as to the

main facts of classificatory importance, at any rate. In com-
paring these conditions with those already referred to in Linstoioia

there is at first sight some difference in general appearance, which
is really due to the laxity of the ground-tissue of Linstowia, as

compared with the denser medullary tissue of Cotugnia. But
there is no morphological difference that I can detect. In both
the embryos are scattered not very closely (text-fig. 3) through
the medullary parenchyma and extend into the cortex. Each

Text-figure 4.

B.

A more highly magnified representation of the embryos of Cotugnia margareta.

A. the thick outer shell. B. the indistinct middle shell. C. the inner shell

immediately surrounding the embryo.

embryo fits its cavity completely, and I have never seen more
than one lying in one space of the parenchyma. This cavity,

moreover, has no. definite walls of its own. The uterus in
younger stages consists of scattered spaces, in each of which may
lie several ova, though sometimes only one. The uterus of this

Davaineid seems, therefore, to be similar to that of Linstowia.
The fully ripe embryos are surrounded by three egg-shells (text-
fig. 4). The outermost is very thick and often locall}^ thickened
to form boss-like prominences which may be even narrow and
prolonged. The embryo itself is immediately encircled by a thin
shell, and between the two a third shell is often to be detected.
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33. Notes on a Collection o£ Heterocera made by Mr. W.
Feather in British East Africa, 1911-13. By Lt.-Col.

J. M, Fawcett*.
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(Plate I. t)
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Localities at which collections were made 708

Systematic :

Gralactomoia, gen. n , 716
Giria, gen. n 717
Taveta, gen. n 718
Pojppeea, gen. n 722
Lecasia, gen. n 724
Fulvaria, gen, n 728
Capena, gen. n 732

Pao-e

Pericallia Jiecate, sp, n, 709
Deilemera glatice, sp.n 709
Athetis liorus, sp. n 710
A. pentheus, syi.n 711
Griaiira astarte, s^. \\ 711
Leoci/ma candace, sp, n 712
Ctenusa rectilinea, sp. n 713
C. r. -psamatha, form, n 714
JSuphiusa hermione, sp. n 714
IS.h. oclireatd,iovn\.y\ 714
Cortyta minyas, sp.n 715
C m. griseacea,ioYm. \\ 716
G-alacfomoia herenice, sp. n 717
Giria huhastis, sp. n 718
Taveta syrinx, s^. n 718
Catephia sciras, sp. n 719
C sospita, sTp, w. 720
C. scylla, sp.n 720
C. serapis, sp. n 721
Popptea sahina, STp. n 722
Plecoptera polymorpha polym-

nia, form, n 722
Previpecten cleareJius, sp. n. 723

Page
Calpe cerne, s^p. n 723
Lecasia Othello, sp. ti 724
Phalera laviiiia, sp. n 725
Scrajicia amata, sp. n 725
Stauropiis critobtiltis, sp. n 726
Peridela herengaria, s]).i\ 727
P. novaria, s\;i.n 727
Fulvaria striata, H^.w 728
Boarmia perse, sp.n 728
Cidaria asteria, sp. n 729
C. procne, sp.^n.. 730
Idaa niohe, sp. n 730
Ueteroi-achis idmon, sp. n 731
Lehedodes ncBvius, sp. \\ 732
Selagdia na rses, sp.n 732
Duomitus pindarus, sp. n 733
Da ttinia aurora, sp. n 734
D . perstrigata tithonus, form. n.... 734
D. orion, sp. \\ 735
Lygropia pasithea, sp.n 735
Pionia nigripunctalis, sp.n 736
P. .ranthalis, sp. n 736
Meliftia Iirematopis, sp.n 736

In my former memoir on this subject (P. Z. S, 1915, p. 91)
I mentioned that there were a good many species of the Feather
Collection which still remained to be examined, and that I

hoped to be able to give in another memoir the result of my
enquiries into some of them. This I propose to do in the pre-

sent paper, but, owing to pressure of space in the forthcoming
number of P. Z. S.,,I am only able to deal with a certain per-

centage of the material in my possession. Meanwhile, a most
interesting paper has been published by Professor Poulton
(P. Z. S. 1916, p. 91), dealing with Mr. Feather's Collection in

Somaliland, in which a large number of new species are described,

* Communicated by the Secketart.
t For explanation of the Plate see p. 737.
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some of wliieli I also tiiiJ in the Feather Collection from B. E.
Africa, a circumstance whicli is accounted for by the contiguity
of the two districts. The forms represented in both collections

are mostly those characteristic of the drier steppes, as was to be
expected, owing to the very dry climate of Somaliland.

The insects I'ecorded in this memoir were, I understand,

almost entirely taken at light on wet nights, the great majority
of them at Kedai and Masongaleni, I have already given the

approximate elevation of these places in my former paper on this

subject, but it may be as well to repeat it here :

—

(1) Kedai, British East Africa. Altitude 2500 feet, 120 miles

from the coast.

(2) Masongaleni, ditto. Altitude 3000 feet, 182 miles

up Uganda Railway.

Practically all the captures were made in the months of

November, December, January, March, A|jril, and a few in June.

It is curious that I have no records for the other months of the

year. Perhaps the months mentioned are the rainy seasons of

the year. A record of the rainfall and tempei'ature at Kedai
would have been most interesting, and I regret that I cannot
supply it.

Out of 124 forms dealt with in this paper, 45 appear to be

new, so far as I have been able to ascertain, not having had
access to foreign literature on the subject, and this seems a large

propor-tion. Some of the described forms have not previously

been recorded from Africa, and others are only represented by
the type-specimen in the B. M. Collection.

My friend Lady Colvile made a fine collection of lepidoptera at

Meru, bvit she mainly devoted herself to butterflies, with a stray

moth or two thrown in; it is therefore remarkable that I should

have found some undescribed forms amongst these solitary speci-

mens, and it shows what can be done in this region by anyone
who will really take up collecting there and work at it. ,

The numbers pi-efixed to the names of species carry on my
previous record on the subject in P. Z. S. 1915, and thus start

at 125.

In this memoir, B. M. stands for British Museum, and C. L. P.

for Hampson's ' Catalogue of the Lepidoptera Phalpente.'

The figures have been drawn and painted by myself to exact

size. I have not had space to figure all the new forms described,

but I hope to do so in a future pa.per.

HETEROCERA.

Family A M A T i D ,«.

125. Apisa CANBSCExs Walker, Cat. iv. p. 917 (1855).

Habitat. Masongaleni, 25th June, 1911, 1 $ ; Kedai, 5th Jan.

1913, i d ; Kisajmia, Lake Albert, 19th June, 1911, 1 d

.
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The above specimens are smaller, the antenna? of the males
less highly pectinated than in a specimen in my collection from
Natal. The specimen from Kisanaia is white, the others hyaline,

diffused with fuscous. Also recorded from Somaliland.

Family A r c t i A d iE.

Subfamily Arctian^.

126. EsTiGMENB griseata Hampson, P. Z. S. 1916, p. 103.

Habitat. Kedai, 30th Nov. 1912, 1 $ .

Described from Somaliland. Agrees fairly well with Hampson 's

figure, but is yellow, and has no marginal spots on fore wing.

127. Pericallia hecate, sp. n. (Pi. I. fig. 19.)

Description.— S . Head and thorax pale brown. Abdomen
scarlet above, with transverse black dorsal stripes on the somites

:

yellow on the underside, with a lateral row of black spots between
the red and yellow areas. Legs with tibia? red, tarsi black and
ochreous. Fore wing pale brown covered by various waved lines

composed of fuscous irroration ; a black spot at end of cell.

Subbasal, antemedial, and medial lines indistinct, excurved on
median nervure. Postmedial and submarginal lines crenulate,

angled outwards between the veins. A series of indistinct

marginal black spots. Hind wing pale yellow, almost trans-

parent basally ; a black spot above end of cell between veins 5

and 6, and a dentate discal line from vein 4 almost to inner
margin. Three submarginal black pa,tches, viz., one at angle,

one, larger, on each side of vein 2, and one on each side of vein 5.

Cilia of hind wing yellow, of fore wing brown.
Underside of both wings pale yellow, almost hyaline basally,

with the markings of the upperside reproduced.

Habitat. Kedai, 29th Nov. 1911. Exp. 50 mm.
This form is nearest to P. nephelistis Hampson, fi'om which it

differs in the postmedial and subterminal lines of the fore wing
being crenulate, and not broken up into spots, as in nephelistis.

128. Secusio strigata Walker, Cat. ii. p. 559 (1854).

Habitat. Masongaleni, 6th and 9th June, 1911, \ <S , 1 5 •

129. Lacydes gracilis Butler, P. Z. S. 1898, p. 417, pi. xxxii.

fig. 4.

Habitat. Kedai, 12th Jan. 1912, 1 $.

Subfamily Nyctemerid^. ^

130. Deilemera glauce, sp. n. (PI. I. fig. 11.)

Description.— $ . Head and thorax bluish grey, with black
markings on the tegulse. Abdomen blue-grey, with black trans-

verse stripes at the junction of the somites and a dorsal and
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lateral row of black spots ; the anal somite pale yellow. Fore
wing hyaline, dusted with fuscous atoms, with a broad sub-
terminal brown band, excui'ved from before apex of cell to near
tornal angle. Hind wing hyaline white, with greenish irides-

cence in certain lights, with a broad fuscous marginal band,
excurved between veins 3 and 5, and recurved on vein 2. Cilia

fuscous. Underside similar to uppersi<le.

Habitat. Meru, taken by Lady Colville. Exp. 44 mm.
This form is nearest to D.fallax Holland,

131. Dicta fasciata Aurivillius.

Habitat. Msala, B. E. Africa, Nov. 1904, 1 S ; Kedai, 13th
Jan. 1912, 1 c^ ; Masongaleni, 25th and 30th April, 1911 ; 6th
June, 1 $ , 2 c? .

Family Agaristid^.

132. ^gocera brevivitta Hampson, C. L. P. iii. p. 600 (1901).

Habitat. Masongaleni, 25th Dec. 1911, 1 J.
Also recorded from Somaliland.

Family N o c T u i D ^.

Subfamily Agrotin^.

133. TiMORA fissifascia Hampson, C. L. P. iv. p. 110 (1903).

Hah. Kedai, 12th Dec. 1911, 1 ^

.

134. TiMORA LEUCOSTiCTA Hampson, Ann. S. Afr. Mus. ii.

p. 256 (1902).

Habitat. Masongaleni. 25th March, 1 $ ; 30th April, 1 S ; 25th
Sept., 1 d, 1$ ; 25th Dec. 1911,1 J.

Subfamily Hadenin^.

135. Oboktestra albivuta Ham|son, C. L. P. v. p. 206,
pi. Ixxxiv. fig. 6 (1905).

Habitat. Kedai, 26th Nov. 1911, 1 S

.

Subfamily Acronyctin^.

136. Athetis horus, sp. n. (PI. I. fig. 36.)

Description.— S . Head, thorax, and abdomen pale ochreous

;

palpi dark brown. Fore wing ochreous ; antemedial and post-

medial lines red-brown, starting from i-ed-brown fasciae on the
costa ancf continuing as interrupted and indistinct waved lines

to the inner margin, A red-brown submarginal band from apex,
incurved between veins 4 and 6, and then straight to a point
just before toi'nal angle. Inside this band is an irregvilar black
submarginal line, also from apex, and also incurved on vein 4,
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and excurved to the margin, which it meets below vein 3 ;

beyond this line the marginal area is paler. Hind wing ochreous,

with a red-brown submarginal band, the inner edge of which
runs straight from costa .before apex to anal angle. Cilia brown.
Underside pale ochreous.

Habitat. Kedai, 10th July, 1912, 1 <S ] 18th Nov. 1911, 1 c?

.

Exp. 30 mm.

137. Athetis pentheus, sp. n. (PI. I. fig. 27.)

Description.— S . Head, palpi, and tegulae red-brown ; thorax
yellow, abdomen ochreous. Fore wing yellow, a red-brown spot
on costa before apex, and a black point at end of cell ; a red-
brown submarginal band from a.pex to near tornal angie, in

which is a row of white spots on the veins. Hind wing pale
ochreous, with a pale fuscous submarginal band, in which is a
marginal row of whitish spots. Cilia pale red-brown. Under-
side pale red-brown except inner margin of fore wing below
vein 1 and inner margin of hind wing, which are pale ochreous.

Habitat. Kedai, 12th April, 1912,1 c? • Exp. 24 mm.

Subfamily Sarrothripin^.

138. GiAURA astarte, sp. n. (PI. I. fig. 6.)

DescriptiG7i.— c? . Head and thorax grey, antennae fuscous,

abdomen pale ochreous. Fore wing with the basal area grey,

and on it a red-brown irregular spot between costa and sub-
median fold, defined outwardly by an irregular black line.. Ante-
medial line black, irregular. Medial area of wing brown, darkest
inwardly. An elongated grey patch along the costa to before
apex, on which are placed three costal black strigse. The post-
inedial line defines the inner edge of this spot, and runs sharply
oblique outwardly to vein 4, is incurved on vein 2, and then
straight to inner margin, being defined outwardly by a white
line below vein 4. Subterminal area darker brown, on which is

placed a grey spot, dentate outwardly on veins 2 and 3. Margin
greyish, with a black terminal line. Hind wing white, with a
narrow fuscous border from apex to vein 2, with the outer ends,

of the veins dark brown
; a dark marginal line. Cilia of both

wings white. Underside of fore wing pale fuscous, of hind wing
as on upperside, with an indistinct fuscous spot on middle
of costa.

Habitat. Meru, B. E. Africa. Taken by Lady Colvile.

This form is nearest to Giaitra minor Hmpsn., from Ceylon. It

is quite a diflferently coloured insect from G. leucotis Hmj^sn.,
from B. E. Africa, which is, perhaps, nearest in structure.

139. RisoBA OBSTRUCTA Moore, P. Z. 8. 1881, p. 328.

Habitat. Kedai, 27th Nov. 1912, 1 cj .

The specimens in the B. M. Collection are all from India.
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Subfamily EKASTRiANJi;.

140. Tarache psaliphora Hampson, C. L. P. x. p. 781,

pi. clxxiii. fig. 21.

Habitat. Kedai, Lst Jan. 1912, 1 6 ; Masongaleni, 19th May,
1911, 1 2.
The Masongaleni specimen has pinkish ochreous hind wings,

the Kedai specimen has white hind wings with a narrow fuscous

border. Only one specimen in B. M. Collection.

141. Tarache opalinoides Guen. Noct. ii. p. 219 (18-52).

Habitat. Kedai, 28th Nov. 1911, 1 J ; Masongaleni, 25th May,
1911, 2 ?.

142. Tarache umbrigera Folder, Reise Nov. pi. cviii. fig. 34

(1874).

Habitat. Kedai, 15th Nov. 1912, 1 S ; 24th Nov. 1911, 1 S .

143. EuBLEMMA admota Felder, Reise Nov. pi. cviii. fig. 31

(1874).

Habitat. Masongaleni, 18th May, 1 c? : 6th June, 1911, 1 $ .

144. Amyna octo Guen. Noct. i. p. 233 (1852).

Habitat. Masongaleni, 1st March, 1912, 1 cJ ; 7th June, 1 5 .

145. Amyna punctum Fabr. Ent, Syst. iii. 2, p. 34 (1794).

Habitat. Kedai, 15th Dec. 1912, 2 c^

.

Subfamily AcoNTiANyE.

146. Maurilia arcuata Walker, Cat. xii. p. 779 (1857).

Habitat. Kedai, 4th Jan. 1912, 1 J.

147. Acontia malv/E Esper, Schmett. iv. (2) p. 63, pi. cxcv.

fig. 4 (1796).

Habitat. Kedai, 25th Nov. 1911, 2 J ; 9th Jan. 1912, 1 J.
Masongaleni, 25th Dec. 1911, 1 cJ •

Recoixled by Hampson from Somaliland as A. albago Fabr.

148. Leocyma candace, sp. n.

Description.— S . Head and thorax pale yellow, abdomen
ochreous ; antennae pale brownish white. Fore wing pale yellow

with a few i-ed-brown points. No antemedial line. A pale

reniform whitish spot surrounded by a narrow indistinct red-

brown line in submedian interspace. Subterminal area red-

brown, darkest inwardly, with a pale purplish band from costa

to tornal angle inside it. The inner edge of this red-brown area

is much more incurved than in L. Camilla Druce, being inwardly
oblique from costa to vein 7, then Avidely incurved to vein 3, and
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from that point straight to inner margin before tornus. Hind
wing semihyaline white, ochreous along tlie cosfcal margin to

apex.

This form is clearly a connecting-link between Camilla, on tlie

one hand, which it resembles in the outer red-brown area, jind

disaophora Hampsn., on the other, which it resembles in having

a discal spot, which is absent in Camilla.

Habitat. Kedai, 18th Nov. 1911, 1 S Exp. 30 mm.
I hope to figure this form in a subsequent paper.

Subfamily Euteltan.e.

149. EuTELiA DisciSTRiGA Walker, Gat. xxxiii. p. 823 (1865).

Habitat. Kedai, 30th Dec. 1911, 2 cj ; 1st to 12th Jan. 1912,

4 d" ; 5th Jan, 1912, 1 $ .

Subfamily Gonopterin^,

150. Anomis sabulifera Guen. Noct. ii. p. 404 (1852).

Habitat. Kedai, 1912, 1st Jan., 1 g ; 5th Jan., 1 $ ; 8th Jan.,

1 2 ; 13th Jan., 1 S ; 12bh April, 1 d ; 19th Dec, 1 $.
1913, 5th Jan., 1 c^

.

yery variable. Some of the specimens agree with the type of

propinqiM Butler, from Aden, and others are typical sabulifera,

with black suffusion between the postmedial and subterminal

lines.

Subfamily Oatocalin^.

151. AuDEA MELANOPLAGA Hampson, Ann. S. Afr. Mu.s. ii.

p. 328(1902),

Habitat. Masongaleni, 19th May, 1911, 1 $.

152. Ctenusa rectilinea, sp. n.

Description.— 5 , Head, thorax, and abdomen oehreous ; tegulaj

dark i-ed-bi'own, antennte ochreous. Fore wing ochreous, iri'orated

with pale pinkish brown, the terminal area suffused with the

same colour ; antemedial line obsolete. Reniform pale red-

brown, with a red-brown striga on the costa above it. Post-

medial line represented by another red-brown striga on the coiita,

and a row of black points on the veins to inner margin. Sub-

terminal line ochreous, defined on each side by red-bi'own from
costa straight to vein 2, where it is only represented by a pale

spot. A series of brown submarginal spots between the veins.

Cilia red-brown. Hind wing with base and centre of wing
ochreous white ; terminal ai-ea ochreous, with a series of spots

between the veins. Underside of both wings ochreous white,

with a subterminal series of dark spots from costa to vein 2

on the fore wing and a small spot at end of cell.

Habitat. Kedai, 14th April, 1912, 1 g . Exp. 50 mm.
. This form is nearest to C curvilinea Hamps. C, L. P. xii.

Pkoc. Zool. Soc— 1916, No. XLIX. 49
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p. 378 (1913), Ab. 1, from wliich it differs in the ii.bsence of

ante- and postmediM,! lines, and in the subteiminal line being

straight from costa to vein 2, instead of curved to tornus. It

could not be described as " curvilinea."

Form 2. psamatha, nov. (PI. I. fig. 21.)

Description.— 5- Similar to rectilinea, but fore wing pale

ochreous throughout, with only the red-brown strigae on tlie

costa, and the reniform faintly indicated by red. The terminal

area is not suffused with red-brown, and the subtei-minal line i.s

straight and is only faintly defined by that colour.

Habitat. Kedai,'29th March, 1912, 1 2 . Exp. 51 mm.

153. Anua TETTENSis Hopff. Konig, Akad. Wissen. 1857,

p. 422.

Habitat. Masongaleni, 8th June, 1911, 1 c5'

•

154. EuPHiusA HARMONICA Hanipsn. Ann. S. Afr. Mus. ii.

p. 335 (1902).

Habitat. Kedai, 25th Nov. 1911, Ij, 29 ; 5th Ma.rch, 1912,
'

1 9 ; 17th April, 1912, 1 2 ; 24th Nov. 1912, J ^.
This seems a very variable species ; all the specimens have the

medial area suffused with dark brown before the postmedial line,

but the extent of the suffusion is variable in breadth ; two
specimens, taken on 24th and 25th Nov. have the band very

narrow, and the anfcemedial line and rufous suffusion before it

obsolete. The March and April specimens are normal.

155. EuPHiusA hermiojSTE, sp. n. (PI. I. fig. 3.)

Description.— d . Head, thorax, and abdomen pale ochreous.

Fore wing : basal area pale violet ; antemedial line i-epresented by
a red-brown striga ou the costa, but obsolete below it, inside

which is an ochreous band from costa to inner mai'gin. Rest of

wing pale violet from antemedial line nearly to outer margin,
where it is greyish violet. Postmedial line represented by a

short red-brown line, before which is a diffused red-brown costal

patch from costa to vein 6 ; beyond this line a bright ochreous

subapical patch. A marginal series of black points between the

veins. Cilia ochreous. Hind wing bi'ight ochieous, greyish

towaixls the margin, with distal and subterminal darker bands
from costa to anal angle. A dai'k bi-own marginal band. Cilia

ochreous, with white patches between veins 1 and 2 and 4 and 6.

Underside pale ochreous with dark spots at end of cell, and traces

of a fine postmedial line.

Form 2. ochreata. nov.

Similar to hermione in size, shape, and markings, but with the

pale violet replaced bv pale ochreous beyond the antemedial line,

up to the subterminal line (which in this form is clearly defined
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by bright ochreous). Subtermiiml a,rea. of liind wing in some
specimens with a broad fuscous band, inwardly much diffused.

Underside of fore wing with diffused fuscous subterminal band.

Habitat. Hermione, Kedai, 1911, 9th Nov., 1 (S , 25th Nov., 1 S
(type); 1912, 9th March, 2 J, 15th Marcli, 2 J . Masongaleni,

19 LI, 25th April, Id-
OcHREATA, Kedai, 1911, 24th Nov., 3 J (inch type). Mason-

galeni, 1911, 28th March, 1 ? , 2nd April, 1 $ .

Exp. 38 mm.

156. Grammodes stolida Fabricius, Syst. Ent. p. 599 (1775),

Habitat. Kedai, 12th Dec. 1911, 1 d .

157. Remigiodes remigina Mabille, C. R. Soc. Eiit. Belg.

xxviii. p. cxci. (1884).

Habitat. Kedai, 12th Dec. 1911, 1 2 Masongaleni, 14th May,
1911, IS; 25th Nov. 1911, 1 S (the last is a very black

specimen).

158. Pericyma umbrina Guen. Noct, iii. p, 4 (1852).

Habitat. Kedai, 10th Dec. 1912, Id'- Hitherto only recorded

from India.

159. CoRTYTA REMTGiANA Hampson, C. L. p. xii. p. 312 (1913).

Hahitat. Kedai, 24th Nov. 1911, 1 2 ; 28th Nov., 1 J •

4th Jan. 1913, 1 J.

160. CoRTYTA BALNEARiA Distant, A. M, N. H. (7) i. p. 228

(1898).

Habitat, Kedai, 25th Dec. 1911, 1 $ .

Hitherto recorded only from the Transvaal and Mashonaland.

161. CoRTYTA vetusta Walker, Cat. xxxiii. p. 875 (1865).

Habitat. Kedai, 12th Nov. 1911, 1 $.

162. Cortyta minyas, sp. n.

Description.— S $ . Head and thorax greyish ochreous. Abdo-
men ochreous. Fore wing : basal area pale ferruginous ; subbasal

line represented by an indistinct black striga from costa to vein 1.

Antemedial line black and waved, with a bright ferruginous band
inside it on the basal area. Medial area between ante- and post-

medial lilies grey, with indistinct waved bands of fuscous irroration.

Reniform ochreous indistinctly defined. Postmedial line black,

outwardly oblique below costa, sharply angled outwardly at veins 6,

4, and 3, and inwai"dly on discal fold and interspace 2, and thence

straight to inner margin, Subterminal area pale ferruginous,

with two fuscous subapical spots between veins 6, 7, and 8 in the

interspaces, one between veins 3 and 4, and one on inner margin

before tornus. Two diffused grey subterminal patches between
49*
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veins 6 and 4 and 3 and 1. A fine crenulate black terminal

line. Cilia of both wings ocbreons.

Hind wing bright ocbreons, the terminal b;df with very indis-

tinct diffused brown strife between veins 4 and 2, and on vein 1.

An interrupted terminal line of black lunnles. Underside pale

ocbreons; a dark reniform annulus at end of cell, obsolete in

some s]>ecivnens.

Ilahitat. Mnsongaleni. 31st Marcb, 1911, 1 ?. Kedai, 29tb

Dec. 1912, 1 c^. Exp. 30-34 mm.

Form 2. griseacea, nov.

Difters from minyas in tbe whole of the fore wing bevond the

antemedial line being grey, with a snbterminal ferruginous

irregular band, brightest below apex. Otherwise as in that

species on upperside ; underside white striated with fuscous on

costal and apical areas ; a black spot at end of cell.

Habitat. Kedai, 15th Dec. 1911, 1 $ ; 15th Jan. 1912, 1 $.
Exp. 30 mm.

These forms are cleai^ly intermediate between C, dispar Piing.,

from Palestine, on the one hand, and C.fasciolaia Warr., from

the Sudan, on the other.

163. CoRTYTA FASCIOLATA Warr. Nov. Zool. xii. p. 24, pi. iv.

figs. 11, 21 (1905).

Habitat. Kedai, 5th Jan. 1912, 1 ?.

Subfamily Phytometrin.?!:.

164. Pm^roMETRA chalcytes Esper, Schmett. iv. p. 447,

pi. cxli. fig. 3(1789).

• Habitat. Kedai, 7th April, 1912, Id'.
Not recorded from Africa in C. L. P.

Subfamily NocTUiNyE.

165. Pandesma anysa Guen. Noct. ii. p. 439 (1852).

Habitat. Kedai, 25th Nov. 1911, 1 6 ; 7th Jan. 1912, 1 $ .

Also recorded from Somaliland.

166. Polydesma colutrix Geyer.

Habitat. Mnsongaleni, 25th June, 1911, 1 J.
Also recorded from Somaliland.

Genus Galactomoia, nov.

(yri\a= milk, 6/ioios, o, oi =like.)

Type, G. berenice, sp. n.

Proboscis aborted ;
palpi stout, reaching top of head, clothed

with thick hair. Eyes large, round ; top of head covered with
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thick hair. Antenna? of male bipectinated for two-tliirds of length,

filiform at extremity ; female filiform throughout. Thorax
clothed with thick hair. Abdomen with paired dorsal tufts on
the somites. Legs clothed with long h.^ir on femora and tibiae,

especially the fore legs. Fore wing : apex rounded, the termen
crenulate. Veins 3, 4, 5 from lower angle of cell, 6 from upper
angle. Hind wing : veins 3, 4 from angle of cell, 5 from a little

above it, 6 and 7 stalked fi'om upper angle of cell.

167. Galactomoia Berenice, sp. n. (PI. 1. fig. 15.)

Description.— S . Head and thorax creamy white, tinged with
red-brown

;
palpi red-brown ; extremities of tegulas and patagia

dark red-brown. Antennae red-brown, bipectinated for two-
thirds of length, filiform on outer third. Abdomen red-brown
except the two anal segments, which are creamy white, and the
vertex of the first two on which ai-e two dorsal creamy-white
tufts, the remainder of the dorsal tufts red-brown. Fore wing-

creamy white, basal area dark brown, narrowly on costa, and
continued obliquely outward to a point on vein 1, where it is

cut b}^ the antemedial line, where it forms an angle before

bending downwards to inner margin. Two i^ed-brown patches

on the costa, terminated by the antemedial and postmedial lines

inwardly. These two lines are obsolescent and only indicated

(1) where the antemedial line meets the brown area on vein 1,

and (2) where' the postmedial line crosses interspaces 1, 4, 5,

and 6, where it is indicated by traces of a black line. Hind wing
creamy white, with a red-brown spot at end of cell, and another
at anal angle, round, and defined above by a blackish spot on
inner margin. Cilia white, except below vein 3 on fore wing,
where it is red-brown. Underside white, costa ochreous, markevl

as on upperside, except that the basal spot is absent and there

is a spot at the end of cell.

5 much paler, almost white. The black postmedial line com-
plete, dentate, excurved to points in the interspaces. Hind wing
with an indistinct red-brown submarginal line.

Habitat. Masongaleni, 21st Maixh, 1911, 1 $. Kumasi,
W. Africa, 1 6 {A. Norris).

The male specimen from Kumasi is a good deal darker in

coloration. There is a specimen of this form in the B. M.
Collection, but it has not yet received a name.

Genus Giria, nov.

Type, G. buhastis, sp. n.

Proboscis fully developed. Palpi upturned, long, third joint

reaching well above vertex of head. Legs with the tibise covered
with long hair. Abdomen without crests. Antenna; filiform.

Fore wing comparatively short ; outer margin non-crenulate,

excurved to an angle at vein 4; a tuft of long hairs in cell on
underside; veins 3, 4 from lower angle of cell, 5 from just above
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it, 6 from upper angle ; 9, 10 anastomosing with 8 to form the

areola. Hind wing : cell half the length of wing ; veins 3, 4
from lower angle of cell, 5 from just above it, 6 from upper end
of cell, 8 anastomosing with cell near base.

168. GiRIA BUBASTIS, sp. n. (PI. I. fig. 14.)

Bescrijition.— 5 . Head and thorax red-brown ; abdomen
reddish ochreous dorsally, underside pale oehreous with a lateral

series of black spots. Palpi ochreous, the third joint long,

fuscous, with a white spot at extremity. Tibia3 ochreous, with
long hair ; tarsi brown banded with ochreous. Fore wiiig with
the space between the base and the postmedial line dark red-

brown, tl e outer area beyond this line ochreous, thickly irro-

rated with red-brown atoms, on which the ochreous veins show
up prominently. A red-brown subapical patch on the costa,

outwardly bordered with grej^ Two basal dark brown spots

defined outwardly by a gi^ey line', one on eosta, and one just

below it at base of cell. Antemedial line fuscous, defined in-

wardly by a grey line, waved to inner margin. Stigma repre-

sented by a black point ; reniform indistinctly defined by a black
line, Postmedial line pale ochreous, outwaxdly obliqvie to vein 6,

then angled sharply inwards and straight to inner margin. Two
black spots in submedian interspace close to tornal angle. Cilia

red-brown. Hind wing fuscous, darkest towards apex ; outer
margin and cilia ochreous. Underside pale ochi'eous, irrorated

with black atoms. Fore wing with a large svibmarginal black
patch between veins 2 and 5.

Habitat. Mombasa, 3Lst March, 1911, 1 $ . Exp. 46 mm.
This form is not very near to anything I could find in the

B. M. Collection
; pei'hapb the nearest is Plecopiera lacinia

Saalm., from Madagascai'.

Genus Taveta, nov.

Type, T. >iyrhrx, sp. n.

Proboscis fully developed
;
palpi npturned, long, third joint

reaching well above vertex of head ; mid and hind tibia? spined,
without long hair. Abdomen with hairy crests on first three
segments only. Wings with the outer margin crenulate. Fore
wing with a tuft of long hair on underside of cell. Yeins 2,

3, 4 from lower angle of cell, 5 almost touching the origin of 4,

6 and 7 from upper angle, 8 and 9 stalked to form the areole.

Hind wing : cell one-third the length of wing ; veins 2, 3, 4 as in

fore wing, 6 and 7 from upper angle of cell, 8 meeting cell close

to base.

169. Tayeta syrinx, sp. n. (PI. T, fig. 13.)

Bescription.— d" . Head, body, abdomen, and wings bright
ferruginous hi-own

;
palpi fuscous. Underside of body and legs

oelireoiis. Fore wing striated profusely before antemedial line.
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Snbbasal line indistinct, incnrv^ed below subcostal nervure. Ante-
medial line a double pale waved line with ferruginous centre

from costa to inner margin. Postmediai line fine, black, and
dentate, inAvardly defined by white, and situated on a prominent
black dentate band, strongly incurved below vein 4 to inner

margin. A pale whitish subterminal line, dentate on the veins.

A terminal series of black spots. Cilia red-biown (both wings).

Hind wing striated on basal area. Two parallel black dentate

lines across the disc from vein 6 to inner margin, highly angled

outwardly between veins 4 and 5, the inner line defined inwardly

by white. A subterminal white dentate line and marginal black

spots. Underside ochreous, with fuscous irrorations and double

fuscous subtermiufil bands.

Habitat. Kedai, 5th Jan. 1912, 1 J ; 30th Jan., 1 §.
There are four specimens from Nyasaland (unnamed as yet) in

the B. M. Collection which are near this species, but they lack

the red suffusion and are fuscous black thi-oughout.

170. Proruaca recurrens Hampson, Ann S. Afr. Mus. ii.

p. 360(1902).

Habitat. Kedai, 20th Nov. 1912, 1 (5 ; 4th March, 1912, 1 J.
Only the type-specimen is in the B. M. Collection.

171. Catephta poliochroa Hampson, P. Z. S. 1916, p. 130,

pi. i. fig. 47, 9 .

Habitat. Kedai, 27th Nov., 1911, 2 $.
The above specimens agree pracracally with the figure of poli-

ockroa (which was described from Somaliland) in coloration.

172. Catephia sciras, sp. n. (PI. 1. fig. 35.)

Descrii^tion.—^ . Head, thorax, abdomen, and fore wing light

grey. Palpi, pectus, aiid legs with pinkish ?;uirusion. Antennae

red, ciliated. Fore wing : subbasal line black from costa to

vein 1. Antemedial line incurved on subcostal nervure, oblique

to submedian fold, then angled inwards at vein 1 ; before this

line there is a black area below median nervure to inner margin.

Claviform red-brown, defined by black, and connected at its

extremity with potstmedial line. Orbicular and reniform whitish

defined by black, where they ai-e joined by lines to blackish

patches on the costa. The area between the reniform and post-

medial line whitish. The postmediai line black, running some
distance along subcostal nervure, izicurved at discal fold, angled

outwards at veins 4 and 3, then incurved to submedian fold, and
thence straight to inner margin. Subterminal line angled

sharply outwards on veins 7, 6, 4, and 3, then incurved to inner

ma,rgin, and beyond it a pale yellow tornal spot. Between the

postmediai and subterminal lines is a, prominent greyish fuscous

band almost reaching the former line. A fine waved black

terminal line. Cilia grev. Hind wing hyaline white with strong

iridescent gloss : cilia white.
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2 . Anteniife fuscous. Fore wing similar to tiiat of male, but
the ground-colour is greyish brown, and the svibtei-minal band is

more prominent and blacker. Hind wing with the terminal area

fuscous brown. Underside white ; fore wing Avith brown dis-

coidal spot, a. postmedial line to vein 2 and fuscous area beyond
it. Costa of both wings irroi-ated with pinkish.

Habitat. Kedai, 1911, 26th Nov., Id"; 12th Dec, 1 J ;

25th Nov., 1 2 • Exp., d 40, 2 42 mm.
This form differs from C. poliochroa in the male in being much

lighter coloured and in having a distinct subterminal fuscous

band, and in the hind wing being pure white, without a sub-

marginal band. In the female it diffei'S in having a prominent
subterminal fuscous band on fore wing.

I may be wrong in putting these two specimens together as

male and female of the same species, but as 2^oliochroa was
described from a single female specimen, we cannot tell what its

male is like. The male of the nearly allied C. i^ericyvia Hmpsn.
from Somaliland has a fuscous band to the hind wing, according

to the description.

173. Catephia sospita, sp. n, (PI. I. fig. 32.)

Descri.j>tion,— (S . Head, thorax, pectus, and legs grey-brown.

Antennae minutely ciliate. Abdomen ochieous, with raised

brown crests on the first three segments. Fore wing brown
;

subbasal line black, angled inwardly on median nervure, and
beyond it an ochreous spot margined with black. Antemedial
line black and sinuous to inner margin, and inside it a black

shade on inner margin. Claviform repi'esented by an oval brown
spot margined with black. Orbicular and reniform white, mar-
gined with black, except above. The area between the ante- and
postmedial lines is white above vein 2, dark brown below it.

Postmedial line black, double, enclosing a red-brown space ; it is

angled outwardly on veins 5 aiid 3, and incurved below vein 2 to

inner margin. A dark brown subterminal shade angled out-

wards on veins 7, 6, 4, and 3, and enclosing some grey spots. A
fine black marginal line. Cilia grey. Hind wing hyaline white,

with a strong iridescent gloss; cilia white. Underside white;

fore wing with brown discoidal spot and subterminal shade.

Habitat. Kedai, 27th Nov. 1912, 1 6 . Exp. 38 mm.
There is nothing very near this form in the B. M. Collection.

174. Catephia scylla, sp. n. (PL I. fig. 33.)

Description.— § . Head and thorax dark brown, with some
grey hairs on the tegulffi and patagia. Abdomen fuscous.

AntennsB filiform
;

pectus and legs pale fuscous. Fore wing
dark brown, irrorated with grey atoms. Subbasal and ante-

medial lines obsolete. Some black in cell, on which the orbicular

and reniform, which Jire gre}', show up pi'ominently. Claviform

repi'(.'>seuted by a red-bvown shade, between which and the
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reniform is a white spot partly irroratecl with ochreous. Post-

medial line black, of the usual form in Catephia. Subterminal
line obsolete, and only represented by some gi'ey spots. A fine

black terminal line. Cilia brown and ochreons chequered.

Hind wing white, with broad submarginal black band. Under-
side (both wings) white, with broad submarginal fuscous bands,

and a brown discoidal spot on the fore wing.

Habitat. Kedai, 13th Jan. 1912, 1 ?. Exp. 42 mm.
This form is nearest to C. iricliocosma Beth.-Baker, Ab. 2.

175. Oatephia serapis, sp. n. (PI. I. fig. 34.)

Description.— $ . Head, thorax, and abdomen fulvous brown
;

antennaj filiform. Patagiawith some grey hairs. Palpi fuscous,

pectus and legs whitish. Fore wing fulvous, thickly irrorated

with fuscous and grey atoms to the postmedial line. Subbasal

and antemedial lines obsolete. Orbicular black with a white
ring. Reniform indistinct, defined by an interrupted white

line and with a white spot above it on the costa. Between it

and the postmedial line is a bi-ight fulvous patch ; the post-

medial line of the usual Catephia form. Beyond this line, the

subterminal area is suffused with bright pinkish fulvous. Sub-
terminal band represented by a few brown spots. A fine

marginal black line. Cilia ochreous and brown chequered.

Hind wing white, with a broad submarginal black band ; cilia

white. Underside of both wings white, with broad subterminal

fuscous bands ; fore wing with a black discoidal spot.

Habitat. Kedai, 16th Jan. 1912, 1 $ . Exp. 32 mm.
This form is nearest to C. oligomelas Mab., from Madagascar,

which is nearly black and without fulvous suffusion on the

fore wing. Of four specimens in the B. M. Collection, three

have no white on the hind wing and the fourth hardly any.

176. Catephia mesonephele Hampson, P. Z. S. 1916, p. 131,

pi. i. fig. 48, 6 .

Habitat. Kedai, 3rd and 16th Jan. 1912, 2 S
Described from Somaliland. The Kedai specimens are more

fulvous on the disc and much darker below it, perhaps owing
to the difference in climate.

177. Catephia p^ramidalis Hampson, P. Z. S. 1916, p. 129,

pi. i. fig. 45, S .

Habitat. Kedai, 26th Nov. 1911, 1 S .

The Kedai specimen has an elongater] black band from ante-

to postmedial lines m interspace 1, which is not shown on the

figure.

178. Lyncestis amphix Cramer, Pap. Exot. ii. pi. cxxxiv. fig. C
(1779).

Habitat. Kedai, 25th Nov. 1911, 1 d.
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179. Lyncestis unilinea Swinhoe, P. Z. S. 1885, p. 452,

pi. xxvii. fig. 7.

Habitat. Kedai, 22nd April, 1912, 1 c^ .

At the present time there is only the type-specimen in the

B. M. Collection, from Poona, India.

Genus Popp^A, nov.

Type, P. sahina, sp. n.

Proboscis absent. Palpi short, not reaching vertex of head.

Antennae minutely ciliate, rather thick; legs moderately clothed

with hair ; hind legs with two spurs. Thorax covered with

thick hair ; abdomen with dorsal crests on two basa] segments
and some long hairs at anal extremity. Fore wing rather

naiTow, apex rounded, termen evenly curved and crenulate.

Veins 3, 4 from lower angle of cell, 5 given off from just

below the middle ; 6 from ujDper angle ; 7 and 8 stalked, and.

anastomosing with 9. The whole underside of cell of fore wing
filled with a patch of laised scales, which project beyond and
below it. Hind wing with cell half the length of wing. Veins

3, 4 from lower angle of cell, 5 from just below centre of apex
;

6 and 7 stalked, from upper angle ; 8 joining cell about one-third

of its length from base.

180. POPP^A SABINA, sp. n. (PI. I. fig. 5.)

Description.— S • Heaxl and tegulse grey ; thorax red-brown
with a pinkish sufi'usion. Abdomen j^ale brown, with some
ochreous hairs at anal extremity. Palpi, pectuF, and legs

sufi'used with pinkish. Fore wing divided into two longi-

tudinal areas by a prominent black-brown line, which somewhat
recalls the line in Lyncestis unilinea. The upper area from
costa to median nervure and along vein 5 grey, thickly irro-

rated with dark grey scales along the costa, with some brown
stripes on the veins and in the interspaces in the terminal

area. A dark brown line along the median nervure, with a

fork on vein 2 and continued to the termen along vein 5. The
area below this line red-brown with pink sufi'usion. A black

terminal wedge-shaped spot below the apex, and a black terminal

line, interrupted at the veins. Cilia red-brown. Hind Aving

white. Underside : fore wing white, with the costa and sub-

apical area pinkish ; hind wing white.

Habitat. Kedai, 26th Nov. 1912, 1 6 . Exp. 40 mm.

181. Plecoptep.,a polymorpha Hanipson. P. Z. S. 1916, p. 134,

pi. ii. fig. 3. (Described from Somaliland.)

Form 3. polymnia, nov.

Description.— 5 • Differs from the figure and description of

polymovpha in the wings being ochreous (instead of white)
and irrorated with red-brown scales. Postmedial line consisting



MOTHS FROM B. E. AFRICA. 723

of two ochreous lines of same shape as in jjolymorpha^ divided

by a feiTuginous line, and defined outwardly by a prominent
black line from costa to inner margin, and inwardly by a broad

diffused red-brown band. The " fine red-brown terminal line
"

of pohjmorpha represented in this form by a fuscous inwardly
diffused band. Hind wing with the distal and terminal areas

suffused with red-brown a.nd much darker than in polymorj^ha.

Habitat. Kedai, 12th Nov. 1911, 1 $; 7th April, 1912, 1 ?.
Exp. 34 mm.

182. Anticarsia irrorata Fabricius.

Habitat. Kedai, 11th April, 1912, 1 J. Masongaleni, 5th

June, 1911, 1 S ; 3rd June, 1 $ .

A very variable species. The Masongaleni specimens are

suffused with fuscous.

This genus has until recently been known as Thermesia

Hiibner.

183. Brevipecten corxNUTA, Hampson, Ann. S. Afr. Mus. ii.

p. 404(1902).

Habitat. Kedai, 8fch Dec. 1912, 1 §.

184. Brevipecten clearchus, sp. n. (PI. I. fig. 31.)

Description.— $ . Head and thorax greyish ochreous, abdomen
ochreous

;
palpi red-brown above, whitish beneath and at ex-

tremity of third joint
;

pectus and legs whitish. Fore wing
greyish ochreous with a pinkish suffusion. Antemedial line

outwardly oblique to submedian interspace, wheie it runs

parallel with inner margin to meet the postniedial line. Reni-

form outwardly indistinct, but defined inwardly by the outer

edge of a dark red-brown costal spot. A medial incurved line

from below reniform to inner margin. Postmedial line pale,

defined by tine black lines, outwardly excurved to vein 5, then
recurved to inner margin, and immediately beyond it a dark

red-brown subapical spot on the costn, from the outer edge of

which arises a, straight indistinct subterminal line. A series

of black terminal points on the veins. Cilia bright ochreous.

Hind wing pale ochreous, darker towards the apex and along

the termen to vein 2. Undei'side pale ochreous, with indistinct

postmedial lines and a dark discoidal spot on hind wing.

Habitat. Kedai, 7th April, 1912, 1 $ ; 27th Kov. 1912, 1 2-
Exp. 32 mm.

Diflers from cornvta in its larger size, want of pearly irro-

ration, and in the postmedial line not being angled outwuidly

on vein 4 as in that species.

185. CAi.PE cerxe, sp. n. (PI. J. fig. 22.)

• Desa-iptimi:— $. Head and tegula? orange red-blo^^n, the

head with some tiery orange crests at base of antenna". Thorax
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alHlonien. nnd fore wing mouse-colour, tlie brinds dark brown
shot with a coppeiy iridescence. Costal area dark brown from
base to middle, this brown patch extending through base of cell

to submedian interspace and being outwardly defined (except

along the costa) by the subbasal line ; two fine black medial
lines. Postmedial line I'epresented by a broad brown band angled

outwards at vein 3, from costa to inner mai'gin. Reniform
indistinct, defined by a brown line. A double black subterminal

line, oblique outwardly fiom costa to termen below apex, then
inwardly oblique to inner margin. These lines are succeeded by
a brown shade from vein 6 to tornus. A marginal dark brown
line. Cilia, greyish. Hind wing fuscous grey. Underside of

both wings fuscous with ochreous margins.

Habitat. Kumasi, Ashanti, 1 5 (^-1. Norris). Exp. 64 mm.
This form is neai-est to Calpe emarginata Fabr., from India.

There is one specimen, as yet unnamed, in the B. M. Collection.

Genus Lecasia, nov.

Type, L. othello, sp. n.

Proboscis fully developed
;

palpi long, reaching well above
vertex of head, second joint densely scaled ; legs without hair,

the middle pair with two spurs, the hind pair with three.

Antennae filiform. Fore wing with apex more or less acute,

outer margin evenly curved. A tuft of long hairs below base of

cell on underside. Abdomen without crests. Veins 3 and 4

from lower end of cell, 5 from just above it; 6 from upper
angle ; 8 and 9 stalked near apex of wing.

186. Lecasia othello, sp, n. (PI. I. fig. 4.)

Descr'qjtion.— S- Vertex of head, palpi, and tegulse orange-
ferruginous ; thorax and abdomen fuscous. Both wings fuscous

black, thickly irrorated with pale ochreous atoms except imme-
diately before the subterminal line, where the irroration is

sparse, giving the appearance of a black subterminal band on
the fore wing. Subbasal, ante- and postmedial lines obsolete.

Orbicidar represented by a minute whitish spot; renifoim with
a white spot in its lower lobe. Subterminal line represented by
an irregular row of seven white spots. Hind wing with faint

indications of a subterminal line ; cilia fuscous. Underside
fuscous irrorated with ochreous.

$ . Larger and much browner in coloration. Postmedial
line distinct, angled sharply inwards on vein 3, below the di^co-

cellular spot, and thence straight to inner margin. The spots

of subterminal line obsolescent and foinied into an ii regular

indistinct ochreous subterminal band. Hind wing with an
ochreous subterminal band. Otherwise as in male.

Habitat. Kedai, 19th Nov. 1911, 1 6. Durban, Natal, 18th

Dec. 1899, 1 $ . Exp., 6 40, $ 42 mm.
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187. FoDiN-A PENTAGONALis Butler, P. Z. S. 1834, p. 589,

pi. xxxvii. fig. 8.

Habitat. Kedai, 23bh Nov. 1911, 1 $.

Subf;imi]y Hypenid.e.

188. Grahilodes caffra, Guen.

Habitat. Kedai, lObh July, 1912, 1 6 .

189. Hypena derasalis Guen. Delt. k Pyr. p. 27, pi. iv. fig. 2

(1854).

Habitat. Kedai, 27th and 30th Dec. 1911, 1 c? , 1 ? (gi-ey

form) ; 25th Nov. 1911, and 5th Jan. 1912, 2 ^ (brown form).

The above four specimens represent two forms—a grey and a

brown—which I found to be nearest in markings to derasalis

Guen. when I was trying to identify them in the British

Museum. Derasalis, however, is a red form, distinguished by
having the oblique mark from the apex ochreous. One of these

forms is violet-grey, with the exception of tlie medial brown
triangle ; the other is fuscous brown throughout, with very

indistinct grey markings. I must reserve them for further

examination later on.

Family Notodontid^.

190. Phalera lavinia, sp. n. (PI. I. fig. 20.)

Description.— S 5 . Head, antennse, and palpi red-brown
;

tibiaj with red-brown hairs ; tegulee bright fulvous with brown
edges; thorax grey (recalling bucephala) ; abdomen fulvous.

Fore wing with the basal area, costa, cell, and apical area grey

down to vein 6, the remainder of the wing pale brown. 8ub-
ba,sal line douhte, black, starting from two black spots on the

costa, excurved to costal nervure, then straight to inner margin.
Antemedial line also double and starting from two black spots

on the costa (the inner one of which is large and triangular),

excurved in discoidal cell, then straight to inner margin. Reni-

form greyish white, marked by four black points. A fine

postmedial line starting from a virgula on the costa, highly

dentate on the veins. >Subtei'minal line represented by a series

of dark brown sagittate mai-ks from below apex, defined out-

wardly by grey spots. A terminal series of black points between
the veins. Hind wing pale fuscous, with an indistinct white
distal line ; cilia light brown. Underside very pale red-

brown, hind wing white towards inner margin.

Habitat. Kedai, 26th Nov. 1912, 1 J ; 1st Dec. 1911, 1 $.
Exp., J 40, $ 44 mm.

191. SCRANCIA AMATA, Sp. n. (PI. I. fig. 28.)

Description.— S- Vertex of head, thorax, and abdomen
ochi-eous brown

;
palpi, pectus, and legs white. Fore wing
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ochreous brown, the costa and a patch before the apex grey.

Sabbasal line represented by some black spots. Anteniedial line

black, excurv'ed to submedinn fold, wliere it is sliaiply angled
inwardly and then straight to inner margin. Reniform white,

enclosing a blade-lined reniform stigma with a white centre.

Postmedial line black, slightly excurved from costa to vein 3
;

a black terminal line interrupted at the veins. Cilia ochreous.

Hind wing pale ochreous, darker towards the termen, with
an indistinct distal line. Underside: fore wing pale brown,
with some white spots on the costa before apex ; hind wing
ochreous white, marked as on npperside.

Habitat. Kedai, 13th Jan. 1912, 1 S . Exp. 42 mm.

192. Chadtsba NUBiFERA Hampson.

Habitat. Kedai, 1911, 23rd Nov., 1 $; 26th Nov., 2 6 ; 25th
Nov., 1 d", 1 2; 1912, 12th April, 1 ? .

I have not seen the description of this insect, but to me
it seems to be vei-y variable. Two of the above females have
the basal a,rea of fore wing deep black. In the males the basal

area is concolorous with the rest of wing.

193. Stauropus critobulus, sp. n. (PI. I. fig. 12.)

DescrijJtion.— S . Head, thorax, and abdomen grey. Antennse
crimson. Fore wing white irrorated with grey atoms, the irro-

ration being thickest in the subterminal area ; veins white,

marked by prominent black spots. A black basal spot. Ante-
medial line represented by black spots on the costa, median
nervure, and vein 1. Orbicular a large grey spot. Postmedial
line represented by black spots on the costa and on veins 6, 5, 4,

3, 2, 1. Beyond this row of spots are two parallel rows of black

spots on the same veins. Hind wing white, with a black mar-
ginal line from anal angle to vein 1 ; cilia white. Underside
white ; fore wing with a black marginal line.

Habitat'. Kedai, 25th Nov. 1911,"2 S . Exp. 44 mm.

Famil}^ G E O M E T R I D tE.

The arrangement of Sir George Hampson, in Faun. Brit. Ind.

vol. iii., has been, followed here as nearly as possible when
dealing with species from a different region.

Subfamily Boarmiinji;.

194. Acadra rectistriaria, Herr.-Schiiff.

Habitat. Teita Hills, 14th May, 1912, 1 d.

195. Semiothisa crassilimbaria Maldlle,

Habitat. Kedai. 9th June, 1912, 1 d .
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196. Semiothisa lataria Walker.

Habitat. Kedai, 19th Dec. 1911, 1 $.

197. Semiothisa obliquilineata Warren.

IJahitat. Kedai, 18tli Nov. 1911, 1 ?.

198. Semiothisa semialbida Prout.

Hahitat. Kedai, 17th Dec. 1911, 1 $.

199. Peridela berexgaria, sp. n. (PI. I. fig. 26.)

Desci'iption.— S . Reddish grey irrorated with fuscous, with a

broad postmedial ochreous baud striated with fuscous across both
wings. Palpi, pectus, legs, aud underside of abdomen pale yellow

;

anterin.ie pectinated. Fore wing : antemedial line virtually

obsolete ; an oblique red-brown medial band from costa to inner

margin. Hind wing with red-brown antemedial line. A dark
red-brown point at end of cell, and red-brown patches at anal angle

between veins 3 and 4. Underside pale yellow striated with
fuscous, and with medial and subterminal fuscous bands ; cilia

reddish ochreous.

Hahitat. Kedai, 22nd Nov. 1911, 1 S ; 25th Jan., 191.3, 1 6
(type). Exp. 42 mm.

This foi-m is nearest to P. arJioparia Swinhoe, but differs

in the aijte- and postmedial lines being obsolete on the fore

wing. The November specimen is paler and has only a faint

indication of the subterminal band, the other markings being
obsolete.

200. Peridela novaria, sp. n. (PI. I, fig. 17.)

Description.— ^ . Pale ochreous, irrorated and striated with
fuscous. Palpi^pectus, legs, and underside of a.bdomen pale yellow.

Antennfe filiform. Fore wing : antemedial line obsolescent be-

tween red- brown spots on costa and inner mai'gin. Reniform
defined inwardly by a dark red-brown striga, starting from, costa.

Indications of a postmedial line between veins 3 and 4 and on
inner margin. Subterminal line represented by red-brown spots

on costa, between veins 3 a,nd 4 and 1 arid 2, connected by an
obsolescent fuscous band. Hind wing with a fuscous antemedial
band and a black point at end of cell. An indistinct fuscous sub-

terminal band with dark red-brown spots between veins 3 and 4
and above anal angle.

Underside pale yellow irrorated and striated with fuscous ; an
indistinct reddish medial line, Avhich is antemedial in the hind
wing ; subterminal line fuscous and prominent, enclosing some

' indistinct grey patches ; a black point at end of cell. Cilia

ochreous.

Hahitat. Kedai, 12th April, 1912, 1 $ . Exp. 42 mm.
This form is also nearest to P. arhoparia Swinhoe, but differs

in its paler coloration and in the bands being more or less
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obsolescent. These two forms present a. somewhat similar facies,

Init Mr. Front considers them to be distinct and showing variation

in different directions.

201. Tephrixa butakia Swinhoe.

Habitat. Kedai, 29th Dec. 1912, 1 J; 14th Dec. 1911, 1 $.

202. Tephrina decraria Walker.

Habitat, Masongaleni, 2nd Jnne, 1911, 1 $ .

203. Zamarada secutaria Guen.

Habitat. Kedai, 29th Dec. 1912, 1 $; 2nd April, 1911, 1 ^ .

Recorded from Somaliland.

Genus Eulvaria, nov.

Type, Fidvaria striata^ sp. n.

Proboscis minute; palpi hairy ; antennpe ciliate for two-thirds

of length. Mid tibia with one spur ; hind tibia with one
proximal and a pair of terminal spurs in female. Fore wing
with vein 3 from angle of cell ; veins 7, 8, 9, 10 stalked, 11 free.

Hind wing with vein 3 from before angle of cell.

Allied to HypPA'ythra Guen., in which the apex of fore wing is

acute and outer margin of hind wing crenulate. In this genus
the outer margins are evenly curved and apex of fore wing
rounded.

204. FULVARIA STRIATA, Sp. n. (PI. I. fig. 10.)

Description.— 9- Pale yellow thickly striated with fuscous,

and with a pinkish suffusion in certain lights. Foi'e wing

:

antemedial line obsolete ; a blackish spot at end of cell
; post-

medial line represented by a broad diffused fuscous band from
costa to innei- margin. Hind wing with the costal area much
paler, a black spot at the end of cell, and the postmedial band
narrower and more lineax. Cilia with a reddish tinge. Under-
side similar to upperside, with the postmedial line more dis-

tinct and with pink suffusion beyond it towards apex of fore

wing.
Habitat. Kedai, 27th Nov. 1911, 1 $ . Exp. 34 mm.

205. Cleora proximaria, subsp. albescens Prout, Nov. Zool.

xxii. 1915, p. 361.

Habitat. Kedai, 25th Nov. 1911, 1 J; 20th April, 1912, 1 S-
In Faun. Brit. Ind. vol. iii. this genus is placed under

Boarmia.

206. Boarmia perse, sp. n. (PI, I, fig. 18.)

Descrij^tion.— S . Antennae minutely ciliate for two-thirds of

length. Head, thorax, and body ochreous brown. Fore wing
bright fulvous ; antemedial line black, defined inwardly with
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white, excnrved to submedian fold, then waved to inner margin.
A broad black band at end of cell, below which it becomes
indistinct, and is incurved to vein 1. Postmedial line black,

outwardly defined with white, straight from costa to vein 4, then
incurved to vein 1. Subterminal line represented by a very
indistinct row of whitish patches. Hind wing ochreous, whitish
on costa and base of wing, fulvous towards anal a.ngle. A black

spot at end of cell. A black postmedial line- outwardly defined

with white, angled outwardly at vein 4, with a dark striga above
it from inner margin to vein 2. A fine black terminal line.

Underside ochreous, with black discoidal spots on both wings

;

postmedial line obsolescent, and mostly defined by its white outer
margin.

Habitat. Kedai, 1911, 24th Nov., 1 S ; 15th Dec, 1 J. Exp.
34 mm.

207. BoARMiA SUBALBATA Warren.

Hahitat. Kedai, 1911, 26th Nov., 2 6; 1912, 5th Jan., 1 d;
13th Jan., 1 5 ; 1.5th March, 1 $ ; 12th Dec, 1 $ .

208. BoARMiA ocxoMACULATA Warren.

Habitat. Kedai, 15th Jan. 1912, 1 $.

209. GiaPA ciRGUMUATA Walker.

Habitat. Meru, taken by Lady Colvile, 16.

210. PiTTHEA TRiPLAGiATA Warren.

Habitat. Mombasa, 30th Oct. 1910, 1 6

.

Subfamily LARENTII^T,^E.

211. Ortholitha MOiNOTECTA Butler.

Habitat. Meru, taken by Lady Colvile, 1 c? .

212. EuCESTiA NEDDARIA Swiuhoe.

Habitat. Meru, taken by Lady Colvile, 1 S .

213. CiDARiA asteria, sp. n. (PI. L fig. 7.)

Description.— S . Head and thorax red-brown ; abdomen
ochreous, with transverse fuscous bands on the somites. Fore
wing : basal area pale brown up to the antemedial line, which is

white. Medial area of Aving, between the ante- and postmedial
lines, fuscous brown, with an indistinct paler medial band. Post-
medial line white, angled outwardly between veins 2 and 3 and
3 and 4. Subterminal area pinkish brown, with a bright fulvous
apical patch. An indistinct dentate subterminal line, and a row
of submarginal white spots with dark patches inside them.
Hind wing ochreous, deepening to fulvous at the termen, with a
dark patch at anal angle and brown irroration above it towards

Prog. Zool. Soc.^-1916, No. L. 50
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inner margin. Underside coloured the same as upperside, but

much paler ; subapical area of fore wing bright pink.

Habitat. Meru, taken by Lady Colvile, 1 $ . Exp. 34 mm.

214. CiDARIA PROCNE, sp. n. (PI. I. fig. 8.)

Desc7^i]ytion.— J • Head and thorax red-brown ; abdomen
ochreous, with fine blackish transverse bands on the somites.

Fore wing : basal area pale ochreous up to the antemedial line,

Avhich is a double white line, evenly curved from eosta to inner

margin. Medial area of wing between ante- and postmedial

lines red-brown. Postmedial line consisting of double white

lines angled outwardly between veins 3 and 4, the outer line of

Avhich is so broad that it gives the appearance of a broad white

band. A dark red-brown subapical patch, followed by a small

ochreous apical spot. Terminal area ochreous, with an indistinct

row of white spots. Hind wing pale ochreous, with some traces

of a postmedial line on the inner margin above anal angle.

Underside ochreous : medial area of fore wing fuscous.

Hahitat. Meru, taken by Lady Colvile, 1 S Exp. 30 mm.
These two forms, which present some analogy to one another,

are nearest to C molata Felder.

215. Rhodometra sacraria Linn. Syst. Nat. i. 2, p. 863

(1767).

= lahcla Cramer, Pap. Exot. i, p. 129, pi. clxxxi. fig. D (1777).

Habitat. Kedai, 1912, 15th Jan., 1 5 [sacraria); 11th March,

1 $ (lahda) ; 7th March, 1 J (labcla). Masongaleni, 1st March,

1 (^ (lahda) ; 24th May, 1 $ (sacraria).

The sacraria form has the fore wing ochreous, with a brown
band from apex to middle of inner margin ; in the lahda form

the wing is pale primrose and the band is crimson.

216. E.HABDOMETRA PLECTARIA Guen.

Habitat. Meru, taken by Lady Colvile, 1 J .

217. Camptogramma natalata Walker..

Habitat. Kedai, 1912, 12th Jan., 1 c? ; 16th Jan., 2 ?.
Masongaleni, 1912, 2nd April, 1 J; 14th June, 1 $ . .

Subfamily Acidaljin^;.

218. IdjEA niobe, sp. n.

DescriptioH.— 5 . Pale ochreous irrorated with fuscous scales.

The frons red-brown. Fore wing: antemedial line indistinct,

angled outwardly on median nervure. A. fuscous striga at end

of cell. Postmedial line outwardly oblique to vein 6, thence

incurved and irregularly dentate to inner margin. A prominent
subterminal line excurved on veins 7 and 6, and thence irre-

gvdarly dentate to inner margin, with two indistinct diiiused
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waved bands beyond it. A black marginal line interrupted

at the veins ; cilia crenulate and ochreous. Hind wing with
black point at end of cell, a dentate postmedial line, and two
indistinct waved bands beyond it ; a dark terminal line ; outer

margin crenulate; cilia pale ochreous.

Habitat. Masongaleni, 26th June, 1911, 1 $. Exp. 26 mm.
This form is nearest to ignohilis Warren, from China. It

differs from Craspedia remotata Guen., from India, in the post-

medial and subberminal lines being outwardly oblique to vein 6

in the fore wing, and in the margins being crenulate.

219. Problepsis vestalis Butler.

Habitat. Masongaleni, 2nd June, 1911, 1 $.

220. Induxa albida Warren.

Habitat. Kedai, 1912, 4th Jan., 1 S ; 7th Jan., 1 S ; 12th

April, 1 c? , 1 $ ; 2nd Dec, 1 $ .

221. Ixdu.na lactea Warren.

Habitat. Masongaleni, 1912, 24th March, 1 S ; 2nd April,

1 J ; 25th April, 1 c? , 1 ? ; 19th May, 1 2 .

One of the above females represents a variety with very

heavily marked bands, which Mr. Prout has never seen before.

222. Traminda viridaria Walker.

Habitat. Masongaleni, 24th May, 1911, 1 c?; 1st March, 1912,

1 ? . Kedai, 28th Dec. 1912, 1 d .

The May specimen is much smaller than the other two.

_ Subfamily Geometrin.e,

223. Prasinocyma unipuncta Warren.

Habitat. Kedai, 19th Jan. 1912, 1 $. Masongaleni, 20th
April, 1912, 1 6.

224. Heterorachis idmon, sp. n. (PI. I. fig. 9.)

Description.— c? • Bright grass-green. Antennpe, palpi, pectus,

and legs pinkish ochreous. Fore wing with the costa ochreous,

striated with rust-brown. A broad marginal ochreous band
highly incurved on vein 2, to vein 1, and then straight to inner

margin ; on this band there is a row of rust-brown spots between
the veins, that between veins 1 and 2 being the largest. Hind
wing with the ochreous marginal band broadest in the apical

area, the rust-brown spots indistinct except towards anal

angle. Underside very pale green, with ochreous margins ; cilia

ochreous.

Habitat. Kedai, 26th Nov. 1911, 1 c? . Exp, 26 mm.
This form is nearest to Heterorachis lanatimargo Prout, but

differs from it in the ochreous border being broader and more
irregular and the termen of the hind wing more rounded.

50*
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225. Hyvodoxa ekebusata VV^alker.

JIaUiat. Mnsonii^ivleni, 22i)d Apri], 1911, 1 S -

Family S A t u u n i a l> 2E..

Genus Capena, nov.

Type, Capena ci^ennlata Fawcett, P. Z. S. 1915, p. 103, pi. ii.

fig. 27.

Fore wino- with the costa almost straight, slightly eurvetl before

apex. The apex produced aud acute ; the outer margin crenulate.

highly excised in the interspaces between veins 6, 7, and 8. Hind
wing with the costa long, straight, the apex produced. Outer

mai-gin more highly crenulate than the fore wing ; tornus angu-

late, inner margin concave. Neuration as in Nudav-relia.

In my former memoir I described this species under the genus

Luclia Wallengren, as the only form I could find hear it in the

British Museum was Hiibner's figure of Heniocka c/rimmicc. As
it is so very different in facies from that and the other species

oiLudia and Reniocha, I consider it best to erect a s.epavate genus

for it.

Family A r B e l i d yE.

226. Lebedodes n^vius, sp. n. (PI. I. fig. 24.)

Description.— c? . Head, teguhe, pectus, and legs bi'ownish grey
;

thorax dark red-brown ; abdomen brownish grey, the thi'ee basal

somites with brown dorsal tufts or crests. "Wings bi'ownish grey

thickly striated with pale brown, the striation being more or less

circular, enclosing round grey spots. Fore wing with a black

wedge-shaped oblique patch below vein 1, from near base to

middle of inner margin, that part of the wing immediately above

it being pale grey without striation. Hind wing with the stria-

tion much paler. A pale brown marginal line ; cilia brownish

grev. Underside as on upperside, but paler.

Hahitat. Kedai, 26th Nov. 1911, 1 6 . Exp. 38 mm.
Tliis form is iiearest to Lebedodes cossida Holland, but is much

smaller, the striation is thicker, and there are no postmedial lines

on the fore wing.

227. Selagdia karses, sp. n. (PI. I. fig. 25.)

Description.— 6. Head and thorax ferruginous, pectus and
legs paler : legs with the tibiae covered with thick blackish hair.

Abdomen ferruginous above, paler underneath, covered with

long hair, and with thick dorsal ferruginous crests on the

somites, and a thick upturned tuft of hair at the anal extremity.

Fore Aving ferruginous, suffused with pink reflections, thickly

sti'iated with dark red-brown^ the striation being circular and
enclosing round ochreous spots. A dai'k brown patch at end of

cell, and near base below median nervure, caused by the striation

being blackei' and thickei' at those points. Cilia red-brown,
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chequered with a marginal sei'ies of round ochreous spots.

Hind wing ochreous, inclining to fulvous along inner margin,

with faint traces of striation. Underside of both wings ochreous,

striated on and near the costa.

5 . Yery similar to male, rather larger, and with the pink

suffusion more prominent ; legs not so thickly clothed with hair
;

underside of abdomen pale ochreous with a dark lateral longi-

tudinal streak.

Habitat. Kedai, 8th Dec. 1911, 1 $ ; 15th Jan. 1912, 1 6 .

Exp., S 30, 2 36 mm.
This form is nearest to Selagclia transversa Holland, from the

Gold Coast, but differs from it in the striation being spotted and

not streaked, and in there being no fulvous patches.

Family CossiD^.

228. DUOMITUS PINDARUS, sp. n.

Descrijytion.— J. Head, thorax, antennae, and legs pale red-

brown. Thorax and metathorax sprinkled with white hairs

;

abdomen pale i-ed-brown, with some dorsal crests on three basal

somites. Fore wing pale red-brown, the inner area irrorated

with black strigee. A black patch on the costa from base to near

middle, extending downwaixls tlirough the cell to median nervure.

Immediately below this patch a prominent deep black band in

the shape of a tent-peg (? claviform) runs along median nervure

and below vein 2, ending in a quadrilatei'al black spot between

veins 2 and 1, and touching both veins. Below this streak is a

white spot with a few striations on it. A long black spot on

costa above end of cell, which becomes an indistinct diffused

patch between veins 6 and 2. Outer half of cell and costal area

above it (between the two black spots) whitish. Some black

streaks between the nervures on the subtei-minal area. Hind
wing white, with a narrow fuscous terminal band ; cilia fuscous.

Underside of fore wing pale fuscous, with some raised white scales

at base of cell. Hind wing white, the costa fulvous, no striation.

$ . Larger than male, similarly marked except that the black

longitudinal band of the male is divided into two parts by a

white spot.

Habitat. Kedai, 25th Nov. 1911, 16, 1 ?. Exp., 6 40,

5 44 mm.
This form is allied to Duomitus steniptera Hampson, P.Z. S.

1916, p. 166, described from Somaliland, but difiers from it in a

good many 'points, the chief being (1) its larger size, (2) the

ground-colour being red-brown, not white, and (3) the presence

of the prominent longitudinal black band below the median,

nervure.

Family L as i o c A M P i D^.

229. Chilena DO^TALDSONI Holland.

Habitat. Meru, taken by Lady Colvile, If?-
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Family Pyralid/e.

Subfamily Pyralix/E.

230. Dattixia aurora, .sp. ii. (PI. I. fig. 29.)

IJescripiio7i.— d . Antennfe red, bipectiiiate with long branches

to near apex. Head and thorax ochreous yellow, the patagia

with red fringes ; abdomen ochreous, suffused with pink dorsally.

Palpi very long, ochreous above, red beneath ; legs ochreous, the

tarsi crimson. Fore wing ochreous yellow, the costa crimson at

base, with a crimson line running along the subcostal nervure

for three-fourths its length. A crimson band along vein 1, and
veins 4 and 5 from end of cell to the subterminal area until the

end of the bands is in line with a subterminal series of crimson

spots on the veins from costa to vein 2. The apex of wing and
outer and inner margins defined by a crimson terminal line.

Hind wing white, with silvery iridescence, the veins crimson,

and a broad inwardly diffused crimson terminal band ; cilia

ochraceous.

Underside of fore wing ochreous yellow, the veins and
margins pale pink. Hind wing ochi-eous white, the costal area

and outer margin diflYised with pink.

5 . Antennae filiform, red. Fore wing, upperside as in male,

hind wing crimson, cilia ochreous.

Habitat. Kedai, 1911, 20th Nov., 1 J ; 24th Nov., 1 $ ;

25th Nov., 3 d; 1912, 14th April, 1 c? . Exp., d 43, $ 46 mm.

231. Dattinia pkrstrigata Hampson.

I), perstrigata Hmpsn. P. Z. S. 1916, p. 172, pi. ii. fig. 40, c?

.

Form 2. TiTHOXUS, nov. (PL I. fig. 23.)

Deso^iption.— cJ • Difiers from, the figure of perstrigata, quoted

above, in the fore wing being irrorated with pale crimson, with

the exception of the costal and apical areas. A thin red line

round the apex, a black terminal line on both fore and hind wings
interrupted at the veins.

$ . Larger than the expanse given for 'perstrigata, and differing

from the female in the B. M. Collection in that the latter has the

hind wing and disc of the fore wing fuscous, and no interrupted

black marginal line.

In this form the hind wing and cilia are pale pink, the cell of

the fore wing more or less white, a prominent black curved line

on the submedian fold (which is not mentioned in the description

on p. 172), and a black terminal line on both wings as in male
;

it also exceeds pe^^strigata in size, and is the largest Dattinia in

British East Africa.

Habitat. Kedai, 1911, 14th Nov., 1 $; 20th Nov., 1 $;
13th Dec, 1 d; 1912, 29th Dec, 1 S, Exp., S 40, $ 50 mm.
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232. Dattijtia ORION-, sp. n. (PL I. fig. 30.)

Description.— S • Antennae bipectinate almost to the ape^.

Head, palpi, thorax, and legs white, irrorated with black atoms.

Abdomen ochreous above, white underneath. Fore wing white,

irrorated with black atoms ; an oblique black band (formed by
more intense black irroration) from costa at .middle to inner

margin at one- third from base of its total length. Two small

black spots, one in lower and one in vipper angle of cell. A sab-

terminal brown band, formed as in the other, straight from costa

before apex to vein 4, where it is angled outwardly, and thence

oblique to inner margin. Beyond this band the veins are marked
with indistinct black streaks ; a terminal line of black points

;

cilia whitish. Hind wing semihyaline white ; cilia white.

Underside of fore wing ochreous; a fuscous patch in cell, .'ind

a patch of raised scales at base of cell. Hind wing semihyaline

white, the costa ochreous.

Habitat. Kedai, 14th Dec. 1911, 1 S • Exp, 28 mm.

233. Anobosxra rabialis Hampson.

Habitat. Kedai, 29th Jan. 1912, 1 c?.

Subfamily Pyraustin.^.

234. Glyphodes indica Saund,

Habitat. Kedai, 8th Dec, 1912, 2 S .

235. Glyphodes sinuata Fabrieius.

Habitat, Masonguleni, 23rd April, 1911, 1 -6 .

236. Zinckenia fascialis Cramer,

Habitat. Kedai, 25th Nov. 1911, 1 c^ ; Masongateni, 29th Maitjh,

1912, 1 S .

237,. AuATHODES MUscivALis Guen,

Habitat. Kedai, 1.3th Dec, 1911, 1 J-

238. FiLODBs cosTiYiTRALis Gueu.

Habitat. Kedai, 8th April, 1911, 1 d ; 5th June, 1 J.

239. Phlyct.'ENodes castalis Warren,

Habitat. Kedai, 16th Nov. 1911, 1 6 .

240. Meoyna polygonalk Hiibner,

Habitat. Kedai, 16th March, 1912, 1 c^

,

241. Lygropia amyntusalis AValker.

Habitat. Kedai, 8th Dec, 1911, 1 6 ; 9th Jan, 1912, 1 $ .

242. Lygropia pasithea. sp. n. (PI, I. fig, 16,)

Description,— 6"$, Very pale ochreous yellow. Head and
thorax slightly mark-ed with brown ; abdomen with some brown
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dorsal streaks. Fore \\iiit;- : base of costa dark lirown to ante-

medial line. Two basal brown spots, one below costa and on
inner margin. Antemedial line dai-k bi'ovvn, straight to inner

margin, where it meets an oblique brown line from the large

discocellular reniform mark. Postmedial line straight to vein 2,

where it is met by an outwardly oblique line from the disco-

cellular reniform spot. A brown terminal line enlarged to a spot

at tornal angle ; cilia white.

Inner area of hind wing white. Antemedial line prominent,

from a black spot in end of cell to inner margin at middle. Post-

medial line angled outwardly at vein 4, and stopping at vein 2,

below which there is a dark spot on the brown terminal line.

Underside iridescent white, marked as on upperside, but much
fainter.

Habitat. Masongaleni, 1911, 5th Dec, 1 S . Kedai, 1911,

13th Dec, 1 cT; 1912, 4th April, 1 $ . Exp. 18 mm.
This form difiers from ainyntusalis in its much smaller size

and j)f-le coloration. Fore w^ing without the apical and tornal

brown patches ; hind wing without the apical patch, and the

antemedial line meets the inner margin at middle and is not

oblique towards the tornus.

243. PlONEA NIGRIPUXCTALIS, Sp. n. (PI. I. fig. 2.)

Description.— S . Bright yellow. Fore wing angled at apex,

but not acute. Costa with a black basal spot, a black antemedial
spot, and a black subapical spot. A black spot at end of cell.

Hind wing with indications of postmedial and subterminal lines.

Underside paler, unmarked except for a black spot at end of cell.

Habitat. Masongaleni, 2nd June, 1911, 1 (^ . Exp. 22 mm.

244. PlONEA XANTHALIS, Sp. n.

Descrijytion.— S • Bright orange-yellow ; fore wing rounded at

apex. An indistinct fuscous spot at end of cell, and two on sub-

median fold, of which one is antemedial and one postmedial.

Hind wing paler ; the cilia verj^ long and pale ochreous. Under-
side of fore wing with a fuscous spot at end of cell and a curved
joostmedial fuscous band. Hind wing unmarked.

Habitat. Kedai, 7th March, 1912, 1 <3 . Exp. 22 mm.

245. Pyrausta incoloralis Guen.

Habitat. Masongaleni, 8th March, 1911, 1 S .

246. Pyrausta sthexialis Hmpsn. P. Z. S. 1916. p. 176, pi. ii.

fig. 47, r? .

Habitat. Masongaleni, 6th June, 1911, 1 $.
Described from Somaliland.

Famil}^ -^ G E R I D yE.

247. Melfitia h.ematopis, sp. n. (PI. I. fig. 1.)

Description.— 6 . Head red-brown, hairy ; antenna? cilie.te in
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both sexes, much dilated before tlie tip, which is pointed

;

palpi brown above, white beneath. Thorax and pectus creamy
w^hite ; legs brown, the femora, tibise, and pai't of the tarsi—

•

especially the hind pair, which are veiy long—covered with long

white hair, mixed with tufts of red and black hairs. Abdomen
creamy white, with brown transverse bands at the intersection of

the somites, except the two somites nearest the anal extremity,

which are entirely brown. A tuft of ferruginous hairs at the

extremity. Each somite is decoi-ated with j^i'ominent blood-red

spots (hence the name hreinatojjis), and also with some black spots,

all of irregular size and shape.

Fore wing ochreous, the costa, veins, and inner margin red-

brown. Some black spots or patches on the basal area, especially

at base of inner inargin, and a few blood-red scales mixed with
them. Cell filled with large blood-red scales, and with a bunch
of black scales forming a patch at the apex. Another bunch of

black and blood-red scales mixed forms a second patch in » the

postmedial area. A brown marginal line along the cilia, which
are very long and red-brown. Hind wing hyaline, shot with
brilliant blue, the veins dark brown ; cilia long and red-brown.

Underside of fore wing pale fuscous without red scales ; hind
wing as on upperside.

2 . Similar to male, but a good deal larger.

Habitat. Kedai, 1911, 25th Kov., 2 "J ; 13th Dec, 1 $.
Exp., c^ 26-34, 2 50 mm.

Considered by Mr. Durrant, who suggested the name
'' hcematojiis" to be one of the most remarkable forms he has

seen.

Family Ti^'EID.i.

248. Melasixa recoxdita jDurrant, P. Z. S. 1916, p. 181.

Habitat. Kedai, 1911, 19th Nov., 1 S
Another of the forms desci'ibed recently from Sbmaliland.

EXPLANATION OF THE PLATE.

Pic

Jlelittia hffmatopis, $ .

Pionea nigripiuietalis. (J.

lEiipkiusa hermione, ^.
Lecasia otheUn^ $.
Foppcea sahina, ^.
G-ianra astarte, $.
Cidaria asteria, $

.

Cidaria procne, $.
Seterorachis idmon, (J.

Fulcaria striata, $

.

Deilemera glance, $ .

Stauropns critohulus, $

.

Taveta sj/riiix, $.
Giria biihastis, $.
G-alactomoia herenice. $.
Lijgropia pasithea. S-
Peridela iiovaria, 2 .

Sonrmia perse, J

.

Fig.

19. PericaUia Jiecate, $.
20. Plialera Javinia, $
2L Ctenusa rectilinea psamatha, $ .

22. Calpe cerne, $.
23. Dattinia perstrigata tithonus, ^.
24. Lebedodes ncevivs, $.
25. Selagdia narses, $.
26. Peridela herengaria, $,
27. Athetis pentheus, $.
28. Scrancia amata, $

.

29. Dattinia aurora, S.
30. Dattinia orion, $.
31. Srevipecten clearchns, 9-
32. Catephia sospita, ^.
33. Catephia scijUa. ?.
34. Catephia serapis, 2,
35. Catephia sciras. $.
36. Athetis horns, <J.
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EXHIBITIONS AND NOTICES.

October 24th, 1916.

Dr. A. Smith Woodward, F.R.S., Vice-President,

in the Chaii\

The Secretary read the following report on the Additions

made to the Society's Menagerie during the months of May,
June, July, August, and September, 1916 :

—

May,

The registered additions to the Society's Menagerie during the

month of May were 129 in number. Of these 81 weve acquired

by presentation, 8 were received on deposit, 24 by purchase, 6 in

exchange, and 10 were born in the Gardens.

The number of departures during the same period, by death
or removals, was 117.

Amongst the additions special attention mav be directed

to :— "

A Kashmir Deer (Cervns hanglu) $ , from Kashmir, presented

by H.G. The Duke of Bedford, K.G., Pres.Z.S., on May 17th,

A Reindeer [Rangifer tarandus) 5 , born in the Menagerie on
May 22nd.

1 Galapagan Dove (A^esopelia gcdapagoensis), new to the Col-

lection, from Hood Island, Galapagos, presented by Fleet-Sm-geon
E. B. Pickthorn, F.Z,S., on May 31st,

4 Grey-necked Crowned Cranes {Bcdearica regulorum), from
jSTorthern Rhodesia, presented by H.G. The Duke of Abercorn,
F.Z.S., on May 8th,

3 Great Bustards {Otu tarda), from Spain, presented by E. J.

H. Eldred on May 29th.

1 Holbrook's Terrapin {Chrysemys viobiliensis) and 1 Horned
Lizard {^Phrynosoma brevicornis), from N, America, both new to

the Collection, presented by Dr. H. G. F. Spurrell, F.Z.S., on
May 3rd.

June.

The registered additions to the Society's Menagerie dinging the

month of June were 87 in number. Of these 34 were acquired

by presentation, 8 were i-eceived on deposit, 1 by purchase, 1 in

exchange, and 43 were born in the Gai-dens.

The number of departures during the same }>eriod., by death

or removals, was 102.

Amongst the additions special attention may be directed

to:—
1 Red-eared Cercopitheque {Cercopithecus erythroiis), from the

Cameroons, presented by Mrs. Philip Bayer on June 28th.

1 Black Mangabey {Cercocebtis rrterrimiis), from the Belgian

Congo, purchased on June 29th.



740 THE SECUETARY 0\ ADBITIOXS TO THE MEXAGERIE.

1 Lion Cub (Felts leo), from Western India, presented by Lieut.

W. Pole Carew on June 12th.

2 Andean Geese (Chloephaga ')nelanoptercC)^ bred in tlie Mena-
gerie on June 30tli.

2 Colombian Crested Colins (Ei^psychortyx leucopogoti), from
Colombia, presented by Master Anthony Chaplin on June 22nd.

July.

The registered additions to the Society's Menagerie during the

month of July were 99 in number. Of these 46 were acquired

by presentation, 11 were received on deposit, 9 by purchase, 5 in

exchange, and 28 were born in the Gardens.

The number of departures during the same period, by death

or removals, was 94.

Amongst the additions special attention may be directed to :

—

2 Fennec Foxes {Vidpes zerda), from North Africa, received in

exchange on July 24th.

1 Grizzly Bear
(
Ursus horribilis), from Wyoming, presented by

Ellis Ashmead-Bartlett on July 1st.

1 Kiang [Equus hiang) cT , born in the Menagerie on July 9th.

1 White-bearded Gnu (Connochcetes albojiohatios), born in the

Menagerie on July 24th.

2 Common Trumpeters [Psophia crepitans), from Guiana, and
1 Green-winged Trumpeter [F. viridis), from the Amazons, pur-

chased on July 13th.

.5 Common Rheas (Rhea americana), bred in the Menagerie on

July 20th.

August.

The registered additions to the Society's Menagerie during the

month of August wei'e 75 in number. Of these 52 were acquired

by presentation, 18 were received on deposit, and 5 in exchange.

The number of departures during the same period, by death or

removals, was 93.

Amongst the additions special attention may be directed to :

—

1 Fishing Cat (Felis viverrina), from India, received in

exchange on August 18th.

1 Siberian Wild Dog {Cyon alpimis)^ from Central Asia,

received in exchange on August 30th.

2 Arctic Foxes (Vidpes lagopus, blue variety), from Iceland,

presented by Commander Y. L. Bowring, R.N., on August 5th.

2 South American Mudfish (Lepidosii^en paradoxa), from Para,

presented by G. Brocklehurst on August 8th.

vSeptember.

The registered additions to the Society's Menagerie during
the month of September were 56 in number. Of these 46 were
acquired by presentation, 8 wei'e received on deposit, 1 in

exchange, and 1 was born in the Gardens.
The number of depai'tiu'es during the same period, by^ death or

removals, was 146,
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Amongst the additions specia.1 attention may be directed to :

—

1 Boi-nean Gibbon {Hylobates muellei-i), from British North
Borneo, deposited on Sept. 21st.

1 Southern River-Hog [Potamochcerus chmropotmmis) $ , from
Mozambique, presented by Capt. William Dyer on Sept. 19th.

1 Pink-winged Rose-Finch {Rhoclospiza ohsoleta), from Central

Asia, new to tlie Collection, presented by Alfred Ezra, F.Z.S., on
Sept. 8th.

Yelloto Varieties of Green Parrakeets.

Mr. Alfred Ezra, F.Z.S., exhibited living examples of three

rare lutino Parrakeets, and made the following remarks :

—

" The three lutino Indian Parrakeets I am exhibiting were
sent to me by my brother from India a few weeks ago. They
represent three species—the Alexandrine {Pcdceornis nepcdensis),

the Ring-neck (P. torquatus), and the Plum-head (P. cyano-
cephalus). In all three birds the yellow is pure and perfect,

being of a delicate sulphur shade common in these lutinos. The
Alexandrine has the usual red patch on the wing, and the wing-
coverts adjacent to it are also edged slightly with red, making
the bird very beautiful. Neither the Alexandrine nor the Ring-
neck has a ring, but the Plum-head has a pink head. As they all

have the full long tail they must be more than a year old. The
Ring-neck and the Pluni-head both have red eyes and flesh-

coloured feet, but the Alexandrine's eyes are normal in colour

a.nd the feet are light: however, some races of the Alexandrine
have pale-coloured feet na,turally. All these birds are rare, but
the Alexandrine, which is the finest-looking bird, is also the rarest

of the lot, and is the first lutino of tlie species I have ever seen."

Eggs from the, SocieU/s Gardens.

Mr. D. Seth-Smith, F.Z.S., Curator of Birds, gave an exhibition

of Birds' eggs which had been laid in the Society's Gardens
during the last few years. He explained that every endeavour
was made to induce the birds under his charge to reproduce theif

kind in ca,ptivity, and fertile eggs were incubated where possible

;

but, nevertheless, in any large collection of birds there was always
a number of eggs laid that did not hatch, and very often

unpaired female birds laid eggs as freely as paired birds, these

being of course infertile.

During recent years eggs that were not likely to hatch had
been kept, with the result that a fair series was now in the
possession of the Society.

Amongst the eggs of special interest shown were those of four

species of Tinamous, two species of Cassowary, three species of

Crane, three species of Ihtmix, the remarkable eggs of Apteryx^

and such rarities as those of Rhinochetns juhatus^ Manucoclia
keraudreni, and Sarcorhanijjhus gryphiis. as well as a number of

species of Pheasants, Waterfowl, and Pasjseiine bii'ds.
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November 7th, 1916.

Dr. S. F. Harmee, M.A., F.R.S., Vice- President,

in the Chair.

Nestling Birds from the Society''s Gardens.

Mr. ]3. Seth-iSmith, F.Z.S., Curator of Birds, exhibited a series

of skins of nestling birds of over seventy species. He called

attention to the striped colour-pattern which was found in such

veiy distinct species as Rheas, Sheldrakes, and Pheasants, and
remarked that this pattern was evidently of very great antiquity,

and inherited from some common ancestor. Where it had proved

effective for the preservation of the species by its protective

resemblance to surroundings it had been retained, but in other

cases it had been modiiied or had even disappeared altogether.

In the case of most of the ducks, the stripes had been broken up
into spots, but showing more or less the same pattern as in the

striped type of markings. In the Gulls, Waders, and others the

stripes had been further broken up into spots, and in the Swans,
Geese, and Rails all markings had disappeared.

Mr. Seth-Smith called attention to the young of the Coscoroba

Swan {Coscoroba coscoroba), and remarked that this was the only

swa.n, if, indeed, it was a swan, which showed a distinct colour-

pattern in the nestling down.

Scent-Glands in Mammals.

(Text-figures 1-12.)

Mr. R. I. PococK, F.R.S., F.L.S., F.Z.S., Curator of Mammals,
exhibited a series of lantern -slides to illustrate the position and
structure of some new and little-known ciitaneous scent -glands

in various mammals, and made the following remarks :

—

The Inguinal Glands q/Orycteropus.

My search for special scent-glands in Orycteroims was insti-

gated by the strong smell given ofi' by the living animal, and was
rewarded by the discovery, first in a female and then in a male,

of a pair of large glands upon the genital eminence. In the

female they lie one on each side of the vulva, and in the male
just behind the prepuce and the short conical glans penis.

The orifice of each gland is an elongated slit, which, when
constricted and closed, may easily be ovei-looked. It leads into

a short wide sac filled with yellow secx^etion, smelling like that

of the anal glands of a Polecat (J/, putorius). The layer of

glandular cells is thick and envelops the lower portion of

the wall of the sac, which is provided with a strong constrictor

muscle. In the male these two glands, imbedded in the integu-

ment jiist behind the penis and with their orifices tolerably

close together, cause a swelling which superficially resembles a
scrotum. In the female there is a somewhat similar swelling

with the vulva in the centre and the glands, which are widely
separated, on each side of it.

Since these glands, so far as can be judged from the mateiial

examined, are equally well developed in the two sexes, they
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Inguinal glands of Ort/cterojjtcs capensis.

A. Glands of the female, a., anus; em., genital eminence ; is vulva; o.. oritices of

the glands.

B. The same of the male with the gland of the right side (left of figLure) laid open

to show the reservoir or sac {gl.) and tlie secreting layer of cells (s.)

;

j9., penis ; t., base of tail ; a., em , o., as in fig. A..
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cannot be included in the category of" secondary sexual clia-

ractei's, although their scent may enable individuals of

Orycterojnis to find one another ; and since these animals are

.

otherwise unprovided with means of self-defence, I suspect that

the secretion of the glands is protective like those of the anal

glands of Mephitis and llusiela, which it resembles in odour.

Text-fie'ure 2.

The preputial gland of Sus serofa.

A. The gland dissected from the veijtral side, the flaps of abdominal integument

and of the sheath of the penis turned aside. The glans penis also turned

aside to show the orifice of the gland in the prepuce.

B. Lateral view of the same, partly diagrammatic.

C. Transverse section through the sac of the gland showing its extension above the

penis.

J5,, penis
;
pv.. prepuce ; o., orifice of gland ; s., sac of gland ; sli., cut edge

of sheath of penis ; sic., cut edge of skin of abdomen.
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The Digital Glands of Potamochoerus and other glands

in the Suidce.

Several genera of Suidse are provided with special cutaneous

glands, all of which, with the exception of the digital glands of

Fotamochcerus, were described long ago.

In the Peccaries (Tayassti or Dicotyles) there is on the fore-

part of the lumbar region a median dorsal gland, normally

Text- figure 3.

Carpal gland of Sus scrofa, S •

A. Inner side of liglit fore foot, showing the series of apertures of the gland.

B. Section through one of the pockets.

concealed beneath the bristles, which discharges secretion re-

sembling concentrated human perspiration in scent. It was
known to Cuvier, and was described and figured by Owen*.
Both male and female possess it.

Owen also described a facial gland between the eye and the

* Anat. Vert. iii. Mammals, p. 636,

Proc. Zool. Soc.—1916, Xo. LI, 51
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snout in the Wart-hog [Phacochoerus). This gland, which I have
not seen, resembles, apparently, the analogous gland of many
Ruminant Artiodactyles.

In males of the genus Sus there is a vohiminous preputial

gland, the sac of which lies above the distal end of the penis and

Text-figure 4.

The digital glands oi Potamochcerus chceropotannis, <?.

A. Lower view of hind foot, showing the apertures of the glands in the lateral

digits and between the third and fourth digits of the foot.

B. "Vertical longitudinal section between the third and fourth digits of the same
foot, showing the gland.

C. Lower side of the fore foot of the same animal, showing the presence of the

lateral and the absence of the median gland.

D. Vertical longitudinal section of one of the lateral glands of the same foot.

0., orifice; s., sac of gland.
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the median aperture opens in the dorsal wall of the prepuce.
I have examined this glaiid in Stis scrofa ; but its presence or
absence in other genera and species of Suidse has yet to be
established.

In S'us scrofa also there is a subvertical series of small glands
on the. postero-inner side of the carpus and known as the carped
glands. The carpal and preputial glands have long been known
in domestic swine, the carpal glands being present both in boars
and sows.

Digital Glands 0/ Potamochoerus.—These glands, which do not
appear to have been previously recorded, I discovered on the fore
and hind feet of a male example of the South African River-hog
or Bush-pig {Potamochoerus clueropotamus), which died in the
Gardens, Oct. 30th, 1911.
On the fore foot there is a pair of these glands, one of them

opening upon the skin of the lower side of the second digit, a
little above the base of the hoof, and the other in a Corresponding
position on the fifth digit. Each is marked externally by a small
pore with a thickened circular rim. The sac of the gland, filled

with white, waxy secretion, is tolerably capacious and flask-

shaped, the neck of the flask being represented by a short,
narrow duct leading to the pore and bent nearly at right angles
to the long axis of the gland, which projects upwards within the
digit. By pressure the secretion can be squeezed fi'om the orifice

of the gland.

The hind foot has two precisely similar glands on the second
and fifth digits and, in addition, a third unpaired gland nearly
resembling them and opening in the centre of the sole of the
foot, a short distance behind the cleft between the second and
thii-d digits. The flask-shaped sac of the gland, filled like the
others with waxy secretion, lies in the foot between the bones of
these digits.

I do not know whether these glands are confined to the male
or not ; but no trace of them was to be discovered in a young-
female of the West African species (P. jJorcus). Seeing that two
distinct species are here concerned, it is clearly impossible to
draw any sure conclusion as to the absence of these glands in the
female of F. choei-opotamus and to their presence in the male
of P. porous. Nevertheless, the constancy in the occurrence of
similar glands in nearly related species of ruminant Artio-
dactyles justifies, by analogy, the expectation that these digital
glands will be found to be a secondary sexual character confined
to the male in the genus Potanwchcerus.

The Metatarsal Glands of Lama vicuna.

On each side of the metatarsus Llamas hiixe an elongated naked
patch of skin with which everyone who has kept these animals is

probably acq ua inted

.

In a female example of La,via vicuna this area. ])ijik in colour
51-
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and situated in the upper pnrt of this portion of the leg, was

broadest in its upper half, pointed below and bluntly rounded

above. It was almost concealed by the thick coating of woolly

hair surrounding it. Its surface was depressed into the hollow

Metatarsal' gland of iMma vicuna.

A. Vertical transverse section through right metatarsus passing through the

glandular area, a., space on left side for holding the secretion between

the partlj' separated upper- a,nd lower fringes of hair
;
gl., naked skin with

its layer of secreting cells ; b., metatarsal bone ; at., extensor, Andift., flexor

tendons of the foot.

B. Upper part of same portion of limb, before being cut, seen from the inner side,

with the hairs clipped shoi;t to expose the glandular area {gl.).

marking the point of contact between the metatarsal bone and
the strong flexor tendons of the foot. A secretins laver of
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dermal cells everywhere underlies the naked area, which was
covered with waxy secretion.

The Preputial Gland o/Nototragus.

Up to the present time Moschus is the only Ruminant Artio-

dactyle in which a preputial gland has been discovered. I found

a gland similarly situated in the Grysbok (JVototragus melanotis),

a small African Antelope.

The sac of the gland was 1 1 inches long and 1 inch wide and

narrowed anteriorly towards the orifice, which was situated in

the prepuce just above the tip of the glans penis. The sac,

extending backwards parallel with the penis, had its lining

integument ridged and wrinkled and covered with long hairs,

the tips of which were directed towards the orifice. The strong-

smelling secretion, tilling the sac, was dark green 'u\ colour and
waxy in consistenc}'.

Text-tigui-e fi^

fi-eputial gUml of JSlotoirAgu.i melandiis.

gl., sflfi of gliiiul filled With hairs; p., penis retvacted ; a., pfepi\tiiil orifice

commoil to gland <ind pe)iift.

Since discovering the gland I have had no opportunity of

examining male examples of Ourehia, Rhaphicetos, and other

antelopes related to Nototragus.

The Dorsal Gland of Dendrohyrax-.

In the Hyracoidea the presence of a dorsal gland, marked

externally by a patch of white^ yellowish, or black hairs, has long

been known to systematic zoologists.

In Dendtohp-ax dorsalls the glandvUar area is an elongated

strip of naked skin, rather more than twice as long a.s broa.d«

widest across the middle, gradually narrowed and pointed in

front, more abruptly narrowed and blunter behind. The hairs

surrounding it are long, bla.ck at the base and white diisitally.

The lateral portions of the naked strip are bluish grey, minutely
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and .sparsely speckled with hair follicles, and show a pair of

larger follicles in the anterior half, one set on each side close to

the median portion of the area, which is marked off from the
rest by its pinkish-yellow tint. Beneath this pink portion the

dermal layer is thickened by the enlai'genient of its secretory

cells.

"When stimulated by fear or anger Dendrohyrax raises the

hairs over the glandular area, displaying their whiteness as a
conspicuous patch. The action irresistibly recalls the expansion
of the rump patches by some deer and antelopes when put to

flight.

Text-fiofure 7.
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Text-figure 8.

The dorsal gland of DendroJit/rax dwsalis,

A. Glandular area seen from above when the hairs are parted, n,, naked skin;

gl., central yellowish-pink tract overlying secreting cells.

B. Transverse section of the above. «., naked skin ; gl^ secrfiting layer of cells.
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Text-figure 9.

Photog raph of young Malayan Elephant showing position of temporal gland
between the eye and ear.
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the male at the rutting season, and the secretion then has a

strong musky odour" (Anat. Yert, iii. p. 634, 1868).

In an African Elephant, about twenty years old, the oriiice of

the gland was a vertical slit, about 5 inch long, opening six inches

behind, and a little higher than, the eye. The main sac of the

gland, into which a few subsidiary sacs opened, was about two

inches deep and filled with strong smelling secretion. The wall

Text-figure 10.

Enlarged view of the gland of young Malayan Elephant, showing tuft of

hairs projecting from the orifice.

of the sac was composed of thick white skin, and its lining was
hairless but covered with coarse papillfe.

In a young Malayan Elephant, about three years old, on the
other hand, the sac of the gland, about | an inch deep, was
covered with hairs packed together with sour smelling secretion

and long enough to pi'oject beyond the orifice of the gland as a
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distinct black tuft very noticeable in the living animal. In two

young Indian Elephants of approximately the same age, the

gland was marked by no such tuft, and was invisible in the

Text-figure 11.

B

Temporal glands of Elephants.

A. Vertical section of sac of gland of the African Elephant {Loxodonta). o., orifice

of gland ; d., orifice of a diverticulum opening into the main sac.

B. The same of young Malayan Elephant [Elephas), showing the sac of the gland

tilled with hairs protruding from the orifice (o.) as a facial tuft.

Text-fie-ure 12.

Sketch of the head and fore-quartei"s of the La Madeiaine Mammoth, showing the

supposed gland between the eye and the ear. (Copied from ' Cave Hunting,'

by W. Boyd Dawkius, p. 346, fig. 120.)

wrinkled chin unless carefidly looked for. It is also normally
invisible in adult and immature cow elephants of the Indian



ON A SHOOTING EXPEDITION IN CENTRAL ASIA. 755

species except at times when the secretion overflows and forms

a dark streak down the side of the face, I have never seen a

full-grown bull in rut, and am unable to speak as to the quantity

of secretion discharged at that period.

In the palaeolithic engraving of a Mammoth on a fragment of

tusk found in tl)e cavern of La Madelaine, by Lartet & Christy,

there are between the eye and ear distinct scars, with streaks

passing downwards from them over the jaws. These scars and

streaks represent, I believe, the gland and the hairs on the face

beneath stuck together with secretion. It will be noticed that

the streaks are thicker than those shown elsewhere on the bo^l}'"

and head, which are always, interpi-eted as 4iairs ; and it may be

supposed that they were engraved in this way to depict hairs

adherent with the sticky substance. If this interpretation be

correct, the conclusion suggests itself that in the mammoth the

gland may have been larger than in modern elephants, and
possibly provided during life with hairs protruding through the

orifice.

November 21st, 1916.

Dr, S. F. Harmer, M.A., F.R.S., Vice-President,

in the Chair.

The Secretary read the following Report on the Additions

made to the Society's Menagerie during the month of October,

1916:—
The regi-stered additions to the Society's Menagei'ie during tlie

month of October were 77 in number. Of these 51 were acquii'ed

by presentation, 11 vvei'e received on deposit, 12 by purchase, and
3 were born in the Gardens.

Tlie number of depai'tux'es during the same period, by death

or removals, was 139.

Amongst the additions special attention may be directed to :

—

A pair of Wild Boai\s (Sits scrofa), from the forest of Lhuyfere-

Sevigny, Oise, France, presented by Ca.pt. Maurice Portal, F.Z.S.,

on Oct. 23rd..

1 Sclater's Orange-lieaded Tanager (Ccdospiza lunigera) and
1 Golden Tanagei- {Ccdospiza auridenta), both from Ecuador,
pi-esented by Alfred Ezra, F.Z.S., on Oct. 12th.

A Shootivg Ex-pedition in Central Asia.

Mr. Alfred Ezra, F.Z.S., exhibited a large .series of lantern-

.slides ilhistrating a shooting expedition in Central Asia, and
made the following remarks :

—

The pictures I am .showing wei-e taken by me on a, shooting

expedition in Central Asia in 1902. Starting from Calcutta., I

travelled by train to R^iwalpindi, and from there a drive of
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200 miles brought ine to Srinagar, the capital of Kashmir. Here
I made all arrangements for food, followers, and transport. Soon
after leaving Srinagar we successfully tackled two mountain
passes. These were the Tragbal Pass, 11,700 ft., and the Burzil
Pass, 13,500 ft. On the way to Gilgit I spent a few days after

markhor, ibex, and bears. We did the journey of 150 miles, from
Gilgit to the Pamirs, in 15 days, the progress being so slow on
account of the difficult nature of the country. The mountain-
tracks in places were most precipitous and dangerous. These
tracks were often conducted round the edge of precipices over-

hanging the river by artificial ladders and ledges built out from
the cliff, with stones laid ujjon supports of branches fitting into

holes in the rocks. The most unsafe looking bit was where a log

not more than 6 inches wide was thrown across, with one end of

it resting on a rock jutting out 20 feet above, and the lower end
on some stones. Under this there was a sheer drop of about
2000 feet into an angry river. Without the help of the fine

Hunza men who were sent with us, we should have had the
greatest difficulty in getting over this terrible country safely.

We had our first view of the Pamir region from the top of the
Killik Pass (16,700 ft.). Here we stood at the point where three
great Empires meet—Russia to the north, to the east the boun-
daries of the Chinese Empire, and British India to the south.
After shooting a few Ovis poll in some of the valleys in the
Chinese Pamirs, I went on to the Russian Pamirs, where I shot
some more. As no one ever shoots in the latter place, game was
most plentiful, and one day 1 saw as many as 200 Ovis poll rams
in a small valley. From here I worked my way down to the
plains of Kashgaria, a,nd it was a treat to come down from those
awful altitudes and to see trees and flowers again. For over six

weeks I had not been lower than 12,000 ft., and most of the time
well over 14,000 ft. Leaving Kashgar at the beginning of August,
I went to the Thian Shan Mountains in search of Wapiti

—

travelling through Maralbashi, Aksu, and Koksu—a distance of

576 miles. After shooting the Asiatic Wapiti in the Koksu
Valley I went on to Kuldja, from where a drive of 850 miles in

a tarantass (a four-wheeled carriage without springs) brought me
to Tashkent in Russian Turkestan in 15 days. Since leaving the
railway at Rawalpindi and reaching the railway at Tashkent
I travelled 2583 miles in seven months, having walked find

i-idden 1533 miles and driven 1050 miles. Of course this does
not include the enormous distances covered in search of game.
From Tashkent I took the train to Samarcand and Bokhara,
spending a couple of days at each of these interesting old places.

A journey of 40 houi^ from Bokhara by train brought me to

Krasnovodsk. Here I crossed the Caspian Sea to Baku in about
16 hours, and there I visited some interesting naphtha wells.

From Baku 1 took the express to Moscow and Petrograd, making
a stay of a few days at each place. Thence to Paris and home,
bringing to an end a most interesting and enjoyable expedition."
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October 24th, 1916.

Dr. A. Smith Woodward, F.R.S., Vice-President,

in the Chair.

The Minutes of the last Scientific Meeting were confirmed.

The Secretary read a Report on the Additions made to the
Society's Menagerie during the months of May, June, July,

August, and Septerrfber, 1916.

Mr. Alfred Ezra, F.Z.S., exhibited living examples of three

rare lutino specimens of Alexandrine {Palceornis nepalensis),

Ring-neck (P. torquatus), and Plum-head (P. cyanocephalus)

Parrakeets recently received from India. In all these birds the

yellow is pure and perfect, being of a delicate sulphur shade.

The Alexandrine is the rarest of the three, and the first lutino

of this species Mr. Ezra has seen.

Mr. D. Seth-Smith, F.Z.S., Curator of Birds, exhibited a

number of birds' eggs which had been laid in the Society's

Gardens during the last few years. The specimens shown in-

cluded eggs of Tinamous, Cassowaries, Cranes, Turnix, Apteryx,

and the Kagu, as well as species of Pheasants, Waterfowl, and
Passerine birds.

* This Abstract is published by the Society at its offices, Zoological Garcieus,

Eegent's Park, N.W., on the Tuesday following the date of Meeting to which
it refers. It will be issued, along with the ' Proceedings,' free of extra charge,

to all Fellows who subscribe to the Publications; but it may be obtained on
the day of publication at the price of Sixpence, or, if desired, sent post-free

for the sum of Six Shillings per annum, payable in advance.
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Mr. S. Maulik, B.A., F.E.S,, read a paper on Orjptostome
Beetles in the collection of the Cambridge University Museum.
The collection is a representative one, containing species from all

parts of the world. Three new genera, one new subgenus, and
two new species are described.

Mr. H. G. Newth, A.R.C.S., F.Z.S., gave a preliminary account

of his investigations into the early develoj)ment of the Echino-

derm Gitcumaria. The larval life is very short as compared
with that of the Auricularia. It takes place at the expense of

the yolk, and is complete in about five days. Formation of the

coelomic vesicles occurs by the bending and constriction of the
archenteron. No separate anterior coelom appears. The hydrocoel

ring closes in the left dorsal interradius, aiid the radial canals

and five primary oral tentacles arise directly from it, alternating

with one another. The internal madreporite arises as a secondary
differentiation of the walls of the stone-canal.

Mr. R. E, Turner, F.Z.S., F.E.S., communicated a paper on
the Wasps of the genus Pison. 109 species are dealt with, of

which 15 are described as new. Reasons, drawn from the nume-
rical distribution of the species in different areas, are given for

supposing the genus to be in a declining state—fifty of the total

number of species being from the continent of Australia. In
addition to Pison the small allied genera Aulacophilus and Pison-
opsis are dealt with, one new species of the former being
described.

The next Meeting of the Society for Scientific Business will be
held on Tuesday, November 7th, 1916, at 5.30 p.m., when the
following communications will be made :

—

D. Seth-Smith, F.Z.S.

Exhibition of specimens of various nestling Birds.

R. I. PococK, F.R.S., F.Z.S.

Exhibition showing some undescribed or little-known Scent-
glands in Mammals.



39

F. E. Beddard, M.A., D.Sc, F.R.S., F.Z.S .

On Two new Species of Oestodes belonging respectively to

the Genera Linstoivia and Cotugnia.

James F. Gemmill, M.A., M.D., D.Sc, F.Z.S .

Notes on the Development of the Starfishes -4sien'as glacialis

O. F. M., Cribrella oculata (Linck) Forbes, Solaster endeca

Retzius (Forbes), Stichaster roseus (O. F. M.) Sars.

The following Papers have been received :

—

B. F. CUMMINGS.

Studies on the Anoplnra and Mallopbapfa, being a Report
upon a Collection from the Mammals and Birds in the Society's

Gardens.—Part II.

Lt.-Col. J M. Fawcett.

Notes on a Collection of Heterocera made by Mr. W. Feather
in British East Africa, 1911-13.

L. A. BORRADAILE, M.A., F.Z.S.

On the Structure and Function of the Mouth-parts of the

Palsemonid Prawns.

A. DE C. SOWERBY, F.Z.S.

On Heude's Collection of Pigs, Sika, Serows, and Gorals in

the Sikawei Museum, Shanghai.

Sir George F. Hampson, Bt,, F.Z.S.

On the Classification of the Tineinse, a Subfamily of Moths
of the Family Pyralidse.

The Publication Committee desire to call the attention of

those who propose to oflfer Papers to the Society, to the great

increase in^he cost of paper and printing. This will render it

necessary for the present that papers should be condensed, and
be limited so far as possible to the description of new results.
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Communications intended for the Scientific Meetings should
be addressed to

P. CHALMEKS MITCHELL,
Secretary.

Zoological Society of London,

Regent's Park, London, N.W.
October 31s«, 1916.
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November 7th, 1916.

Dr. S. F. Haemer, M.A., F.R.S., Vice-President,

in the Chair.

The Minutes of the last Scientific Meeting were confirmed.

Mr. D. Seth-Smith, F.Z.S., Curator of Birds, exhibited a series

of skins of nestling birds representing more than seventy species.

He called ^attention to the striped colour-pattei-n in such very
distinct species as Rheas, Sheldrakes, and Pheasants, and remarked
that this pattern was evidently of very great antiquity and in-

herited from some common ancestor. He also drew attention to

the young of the Coscoroba Swan, which was the only swan—if,

indeed, it was a swan—that showed a distinct colour-pattern in

the nestling down.

Mr. R. I. PococK, F.R.S., F.Z.S., Curator of Mammals,
exhibited a series of lantern-slides to illustrate the position and
structure of some new and little-known cutaneous scent-glands

in Mammals, and drew special attention to the presence of

inguinal glands in Orycteropus, digital glands in Potamochcerus,
metatarsal glands in Lama, and a preputial gland in Nototragus,

which apparently had not been previously described.

Dr. F. E. Beddard, M.A., F.R.S. , F.Z.S., read a paper con-

taining the descriptions of two new species of Cestodes. The
fir'st species was obtained from a Slow Lemur and was refei-red to

the genus Linstoivia ; the second occurred in a Black-headed
Partridge and was placed in the genus Cotugnia.

* Tbis Abstract is published by the Society at its offices, Zoological Gardens,

Eegent's Park, N.W., on the Tuesday following the date of Meeting to which
it refers. It will be issued, along with the ' Proceedings,' free of extra charge,

to all Fellows who subscribe to the Publications ; but it may be obtained on the

day of publication at the price of Sixpence, or, if desired, sent post-free for

the sum of Six Shillings per annum, payable in advance.
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Dr. J. F. Gemmill, M.A., M.D., F.Z.S., gave an account of his
paper on the development of some Starfishes.

Asterias glacialis.—A small solid outgrowth from the stomach-
vfall is found in nearly all early larvse, and a brood occurred in
which this outgrowth was larger, developed a central cavity, and
fused with the backwardly growing coelomic cavity of the left
side. It is interpreted as a rudimentary posterior enterocoelic
outgrowth.

Grihrella oculata.—It is shown that the perihsemal pouch
belonging to the madreporic interradius arises from the dorsal
horn of the left posterior cffilom, that the aboral skeleton arises
in the form of scattered plates without definite radial and inter-
radial arrangement, and that the terminals are formed by fusion
of several of these plates.

Solaster endeca.—The author's previous description is supple-
mented in various points, including the following:— (1) All the
perihfemal pouches arise from the posterior coelom

; (2) there are
outgrowths from the posterior coelom to form the preoral ccelom
in all the interradii

; (3) closure of the hydroccele-ring takes place
in interra'dius viii./ix.

; (4) the mouth-angle plates and anterior
processes of the first ambulacrals arise as single continuous
calcifications.

Stichaster roseus.— The early development of this species
resembles that of Asterias rubens, and, although the larva; were
not reared to their later stages, it is inferred as almost certain
that the final larval form will prove to be a brachiolaria
attaching itself at metamorphosis."

The next Meeting of the Society for Scientific Business will be
held on Tuesday, November 21st, 1916, at 5.30 p.m., when the
following communications will be made :

—

Alfred Ezra, F.Z.S.

Lantern Exhibition illustrating a Hunting Trip in Central
Asia.

Prof. B. Petrontevics & Dr. A. Smith Woodward, F.R.S., Y.P.Z.S.

On the Pectoral and Pelvic Arches of the London specimen
of Arehceopteryx.
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B. F. QUMMINGS.

Studies on the Anopluva and Mallophaga, being a Report

upon a collection from the Mammals and Birds in the Society's

Gardens.—Part II,

Lt.-Col. J. M. Fawcett.

Notes on a Collection of Heterocera made by Mr. W.
Feather in British East Africa, 1911-13.

The following Papers have been received :

—

L. A. BORBADAILE, M.A., F.Z.S.

On the Structure and Function of the Mouth-parts of the

Palsemonid Prawns.

A. DE C. SOWERBY, F.Z.S.

On Heude's Collection of Pigs, Sika, Serows, and Gorals in

the Sikawei Museum, Shanghai.

Sir George F. Hampson, Bt., F.Z.S.

On the Classification of the Tineinse, a Subfamily of Moths

of the Family Pyralidee.

The Publication Committee desire to call the attention of

those who propose to offer Papers to the Society, to the great

increase in the cost of paper and printing. This will render rt

necessary for the present that papers shovild be condensed, and

be limited so far as possible to the description of new results.

Communications intended for the Scientific Meetings should

be addressed to

P. CHALMERS MITCHELL,
Secretary.

Zoological Society of London,

Regent's Park, London, N.W.

November \Uh, 1916.





No. 162.

ABSTRACT OF THE PEOCEEDINGS

OF THE

ZOOLOGICAL SOCIETY OF LONDON.

November 21st, 1916.

Dr. S. F. Harmer, M.A., F.R.S., Vice-President,

in the Chair.

The Minutes of the last Scientific Meeting were confirmed.

The Secretary read a Report on the Additions made to the

Society's Menagerie during the month of October.

Mr. Alfred Ezra, F.Z.S., gave an account of a shooting

expedition in Central Asia, and illustrated his remarks with a

very fine series of lantern-slides.

Dr. B. Petronievics and Dr. A. Smith Woodward, F.R.S.

,

V.P.Z.S., read a paper on some new jarts of the pectoral and
pelvic arches lately discovered in the London specimen oi Archceo-

pteryx. The coracoid bone most closely I'e.vembles that of the

ratite birds and the Cretaceous Ilasperornis. The pubic bones-

are twice as long as the ischia and meet distally in an extended

symphysis, gradually tapering to a point, which seems to have

been tipped by a mass of imperfectly ossified cartilage.

Mr. B. F. CuMMiNGS contributed a paper entitled " Studies on

the Anoplura and Mallophaga, being a Report upon a Collection

from the Mammals and Birds in the Society's Gardens—Part II."

This paper continues the account of the Mallophaga, and contains

descriptions of five new genera and two new species. Some
observations are made upon the spermatophores in a genus

parasitizing the Ibises, and emphasis is laid on the frequently

* This Abstract is published by the Society at its offices, Zoological Gavdeiis,

Eegent's Park, N.W., on the Tuesday following the date of Meeting to which

it refers. It will be issued, along with the 'Proceedings,' free of extra charge,

to all Fellows who subscribe to the Publications ; but it may be obtained on the

day of publication at the price of Sixpence, or, if desired, sent post-free for

the sum of Six Shillings per anuunj, payable in advance.
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remarkable differences found in the structure of the internal

organs, especially those of the male reproductive system.

Lt.-Ool. J. M. Fawcett communicated a paper on a collection

of Heterocera made by Mr. W. Feather in British East Africa.

—

Of the 124 forms dealt with, 45 are described as new, together

with 7 new genera.

The next Meeting of the Society for Scientific Business will be

held on Tuesday, February 6th, 1917, at 5.30 p.m.

The agenda will be announced early in January.

The following Papers have been received :

—

L. A. BORRADAILE, M.A., F.Z.S.

On the Structure and Function of the Mouth-parts of the
Palgemonid Prawns.

A. DE 0. SOWERBY, F.Z.S.

On Heude's Collection of Pigs, Sika, Serows, and Gorals in

the Sikawei Museum, Shanghai.

The Publication Committee desire to call the attention of

those who propose to offer Papers to the Society, to the great
increase in the cost of paper and printing. This will render it

necessary for the present that papers should be condensed, and
be limited so far as possible to the description of new results.

Communications intended for the Scientific Meetings should
be addressed to

P. CHALMERS MITCHELL,
Secretary.

Zoological Society of London,

Regent's Park, London, N.W.
Novemher 28th, 1916.
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