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1898 Sopp, Erasmus John Burgess, F.R.Met.S., 104, Liverpool-road,

Birkdale, Lancashire.

1906 SouTHCOMBE, Herbert W., J.P., 16, Stctnford Avenue, Brighton.

1885 South, Richard, 96, Drahefield-road, Upper Tooting, S.W.

1908 Speyer, Edward R., Bidgehnrst, Shenley, Herts.

1889 Standen, Richard S., F.L.S., Toumlands, Lindfield, Sussex.

1898 Stares, C. L. B., M.R.C.S., L.R.C.P., The Limes, Swanley Junction,

Kent.

1898 Stebbing, Henry, Norham House, Sheen-road, Richmond, Surrey.

1889 Straton, C. R., F.R.C.S., West Lodge, Wilton, SaUsburi/.

1896 Strickland, T. A. Gerald, Darlingworth House, Cirencester.

1900 Studd, E. a. C., Kerremens, B.C.

1895 Studd, E. F., M.A., B.C.L., Oxton, Exeter.

1882 SwANZY, Francis, Stanley .HoiLse, Granville-road, Sevenocds.

1908 SwiERSTRAY, Commr. T., 1st Assistant, Transvaal Museum, Pretoria

1884 SwiNHOE, Colonel Charles, M.A., F.L.S., F.Z.S., 6, Gunterstoue-

road, Kensington, W.
1894 SwiNHOE, Ernest, G, Gunterstone-road, Kensington, W.
1876 SwiNTON, A. H., c/o Mrs. Callander, Vineyard, Totnes.

1908 Talbot, G., 11, Palace Gardens, Enfield.

1893 Taylor, Charles B., Gap, Lancaster County, Penn., U.S.A.

1903 Taylor, Thomas Harold, M.A., Yorkshire College, Leeds.

1901 Thompson, Matthew Lawson, 40, Gosford-street, Middleshorough.

1892 Thornley, The Rev. A., M.A., F.L.S., 17, Mapperleg-road,

Nottingham.

1907 TiLLYARD, R. J., B.A., TJie Grammar School, Sydneg, New Soutlh

Wales.

1897 ToMLiN, J. R. le B., M.A., Stoneleg, Alexandra-road, Reading.

1907 ToNGE, Alfred Ernest, Aincroft, Reigate, Surrey.

1907 Tragardh, Dr. Ivar, Tlie University, Upsala, Sweden.

1859tTRiMEN, Roland, M.A., F.R.S., F.L.S., 133, Woodstock-road,

Oxford.

1906 Tryhane, George E., St. Anil's, Trinidad, British West Indies.

1906 Tulloch, CajJtain James Bruce Gregorie, The King's Gum Yorkshire

Light Infantry; c/o Messrs. Cox & Co., 16, Ctiaring Cross, S.W.

1895 TuNALEY, Henry, 13, Begmead-avenae, Streatham, S.W.

1898 Turner, A. J., M.D., Widsham Terrace, Brisbane, Australia.
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1893 Turner, Henry Jerome, 98, iJralcfcll-road, St. Catlterine's Park,

Hatcham, S.E.

1906 Turner, Roland E., 21, Emperov''s Gate, S.W.

1894 Turner, Thomas, Cullompton, Devon.

1886 Tdtt, James W., Rayhlgh Villa, We^itcomhe Hill, S.E.

1904 Tylecote, Edward F. S., M.A., The Lodge, Bingstead, Kings Lynn.

1893 Urich, Frederick William, C.M.L.S., Poj't of Spain, Trinidad,

British West Indies.

1904f Vaughan, W., Cocogalla, Madulsima, Ceylon.

1866 Verrall, George Henry, Sussex Lodge, Neimiiarl-et, *

1897 Vice, William A., M.B., 19, Belvoir-street, Leicester.

1895 Wacher, Sidney, F.R.C.S., Dane John, Canterbury.

1901 Waddington, John, Park Holme, Harehill-avenue, Leeds.

1899 Wade, Albert, 52, Frenchwood-street, Preston, Lancashire.

1897 Wainwright, Colbran J., 45, Handsioorth Wood-road, Handsworth,

Birmingham.

1878 Walker, James J., M.A., R.N., F.L.S., Secretary, Aorangi,

Lonsdale-road, Suimnertown, Oxford.

1863 1 Wallace, Alfred Russel, O.M., D.C.L., Oxon., F.R.S., F.L.S.,

F.Z.S., Broudstone, IVimhorne, Dorset.

1866 t Walsingham, The Right Honble. Lord, M.A., LL.D., F.R.S., F.L.S.,

F.Z.S., High Steward of the University of Cambridge, Merton

Hall, Thetford ; and 66«, Eattm-square, S.W.

1906 Walton, Major H. J., M.B., F.R.C.S., Indian Medical Service
;

c/o Messrs. H. J. King & Co., 9, Pall Mall, S.W.

1886 Warren, Wm., M.A., 33, Western-road, Tring, Herts.

1908 Warren, B. C. S., The Avenue, Amersham.

1869 Waterhouse, Cliarles 0., President, Imjleside, Avenue-gardens,

Acton, W. ; and British Museum (Natural History), Cromwell-

road, S.W.

1901 Waterhouse, Gustavus A., B.Sc, F.C.S., Royal Mint, Sydney, New
South Wales, Australia,.

1904 Watson, The Rev. W. Beresford, St. Martins Vicarage, St. Philip,

Barbados, W. Indies.

1893 Webb, John Cooper, 218, Ujjland-road, Dulwich, S.E.

1908 Wellman, F. Creighton, M.D., Cuidado de Senhures Silva S Lopes,

Beuguella, Africa Occidental {via Lisbon).

1908 West, F. E., Peradeniya, Ceylon.

1876 t Western, E. Young, 36, Lancaster Gate, Hyde Park, W.
1886 Wheeler, Francis D., M.A., LL.D., Paragon House School, Norwich.

1906 Wheeler, The Eev. George, M.A., Briarfield, Guildford.

1907 White, Harold J., 42, Nevern-sq., Kensington, S.W.

1906 WiCKAR, Ohwin S., Crescent Cottage, Cambridge Place, Colombo,

Ceylon.
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1903 Wiggins, Clare A., M.R.C.S., Entebbe, Uganda.

1896 WiLEMAN, A. E., c/o H.B.M.'s Consul, Anping, Formosa; c/o Mrs,

Elliott, Pangbourne, Warwick-r-oad, Clifton Vale, Margate,

1904 WiNTERSCALE, J. C, F.Z.S., Karangari, Kedah, c/o Messrs. Patterson,

Simons and Co., Fenang, Straits Settleinent.

1894 WoLLEY-DoD, E. H., Miilarville F. 0., Alberta, N.W.T., Canada.

1900 Wood, H., 9, Church-road, Ashford, Kent.

1881 Wood, The Eev. Theodore, The Vicarage, Lyford-road, Wandsworth
Common, S.W.

1905 WooDBRiDGE, Francis Charles, The Briars, Gerrard's Cross, S.O.,

Bucks.

1888 Ykrbury, Colonel John W., late R.A., E.Z.S., Army and Navy
Club, Pall Mall, S.W.

1892 YoDDALE, William Henry, F.R.M.S., Daltonleigh, Coclcermouth.
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ADDITIONS TO THE LIBRARY

During the Year 1908.

Alluaud (C.)- Coleopteres de la Faune Alpine du Kilimandjaro.
[Ann. Soc. Ent. France, 1908.]

.^ Note sur les Coleopteres trouvcs dans les Momies d'Egypte.
[Bull. Soc. Ent. d'Egypte, 1908.] The Author.

Andee (E.). [See Wytsman's Genera Insectorum.]

Anteam (C. B.). Some Notes on Pintia ferrea, AVlk., Cyclosia papilionaris,

Drury, and Hetcrusia magnijica, Butl.

[Journ. Bombay Nat. Hist. Soc, Vol. XVIII, April, 1908.]

— The Bark-Eating Borers of Tea. Serious Caterpillar Pests.

[Indian Tea Assoc, 1907, No. 5.] llie Author.

[See Mann (H. H.)]

Banks (L. ). Revision of the Ixodoidea or Ticks of the United States.

[U.S. Dept. Agric, Bureau Eutom., Technical Ser., No. 15, 1908.]
U. S. Dept. Aijric.

Barkaud (P. J.). [See GiBBS (A. E.).]

Batj (A.). [See Wytsman's Genera Insectorum.]

Belon (M. J.). See Wytsman's Genera Insectorum.]

Beeicht liber die wissenschaftlichen Leistungen in Gebiete der Entomologie
wahrend des Jahres, 1903, 1906. Published in 1908. By R.
Lucas and G. Seidlitz. Furchased.

Beelese (Antonio). Gli Insetti, Vol. I, Pts. 25-30, 1908. By Exchange.

Berthoumted (V.). [See Wytsman's Genera Insectorum.]

Bethune-Bakee (G. T.). Descriptions of New African Heterocera.
[Ann. and Mag. Nat. Hist. Ser. 8, Vol. II, Sept. 1908.]

•

—

• Descriptions of New Species of Butterflies of the Division Rhopa-
locera from Africa and New Guinea.

[Proc. Zool. Soc, 1908.]

New Heterocera from British New Guinea.
[Novitates Zoological, Vol. XV, 1908.] The Author.

Boener (C). [See Wytsman's Genera Insectorum.]

BoucoMONT (A.). [See Wytsman's Genera Insectorum.]

BoviE (A.). [See Wytsman's Genera Insectorum.]

B(/)ViNG (Adam Giede). Bidrag til Kundskaben om Donaciin-larvernes
Naturhistorie.

[Copenhagen, 1906.] The Author.

Beitish Museum. Zoological Dept. Insect Section.

A Guide to the Exhibited Series of Insects : London, 1908.

The Trustees.

Beues (Ch. T.). [See Wytsman's Genera Insectorum.]

Brunee (L.). [See Godman (F. D.). Biologia Centrali-Americana.]
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Brunner von Wattenwyl (K.) unci Redtenbacher (Jos.).

Die lusekten familie der Phasmiden.

Ill Lief. Bogen 44-74 und Tafel XVI-XXVII.
[Phasmidse Anareolatje, 1908.] Purchased.

BuscK (A.). A generic revision of American Moths of the family Qlcoplior-

id(e, with descriptions of new species.

[Proc. U. S. Nat. Mus., Vol. XXXV, 1908.]

The Smithsonian histitution.

Calvert (P. P.). [See Godman (F. D.). Biologia Centrali-Americana.]

Casey (Thos. L.). A Revision of the Tenebrionid subfamily Coniontinte.

[Proc. Washington Acad, of Sciences, Vol. X, 1908.]

Notes on the Coccinellidoe.

[Canadian Entom., 1908.]

Remarks on Some New Pselaphidae and a New Genus of Byrrhida}.

[Canadian Entom., 1908.] The Author.

Caudell (A. H.) [See Wytsman's Genera Insectorum.]

Champion (G. C). [See Godman (F. D.). Biologia Centrali-Americana.]

Chittenden (F. H.). An injurious North American Species of Apion,
with notes on related forms.

[U. S. Dept. Agric, Bull. 64, Pt. 4, 1904.]

The Strawberry Weevil (Anthonomas siynatns, Sai/).

[U. S. Dept. Agric, Bureau Entom., Circular No. 21, 1908.]

The Squash-vine Borer (Blelittia satyriniformis, Hbn.).

[U. S. Dept. Agric, Bureau Entom., Circular No. 28, Sec. Rev.,

1908.]

The Nut Weevils.
[U. S. Dept. Agric, Bureau Entom., Circular No. 99, 1908.]

The Asparagus Beetles.

[U. S. Dept. Agric, Bureau Entom., Circular No. 102, 1808.]

Harlequin Cabbage Bug.
[U. S. Dept. Agric, Bureau Entom., Circular No. 103, 1908.]

The Rose Slugs [Tenthredinidiv].

[U. S. Dept. Agric, Bureau Entom., Circular No. 105, 1908.]

Insects Injurious to the Loco Weeds.
[U. S. Dept. Agric, Bureau Entom., Bull. 64, pt. V, 1908.]

[See Howard, L. O.] U. S. Dept. Agric.

Clavareau (H.). [See Wytsman's Genera Insectorum.]

CocKERELL (T. D. A.). Fossil Insects from Florissant, Colorado.

[Bull. Amer. Mus. Nat. Hist., Vol. XXIV, Art. Ill, pp. 59-69, Feb.

1908.] The Author.

CoLLiNGE (W. E. ). Note on the flight of the Earwig, Forficula auricularia,

Linn.
[Journ. Economic Biology, Vol. Ill, Pt. 2, 1908.]

Reports on the Injurious Insects and other animals observed in the
Midland Counties.

2nd Report for 1904.

3rd „ „ 1905.

5th ,, „ 1907.

Some insects injurious to Barley and other grain when in store.

[Joum. Inst. Brewing, Vol. XIII, No. 3, 1907.]

Some recent investigations on the Black Currant Gall-mite,

Eriophyes rihis (Nalepa), 1904.

Possibility and Danger of the Introduction of the San Jose Scale

into Great Britain.

[Proc. Assoc. Economic Biologists, Vol. I, Pt. 4, 1908.]
The Author.
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Dalla Tokre (W. von). [See Wytsman's Geuera Insectorum.]

Davy (John). Physiological Researches [Includes some entomology].
[8vo., London, 1863.] The Medical Society of London.

Desneux (J.). [See Wttsman's Genera Insectorum,]

Distant (W. L.). Fauna of British India : Ehynchota, Vol. IV, Homoptera
and Appendix (Pt.), 1908. The India Office.

Insecta Transvaaliensia. Pt. IX, 1908. Purchased.

Doncaster (L.). On sex-inheritance in the moth Abraxas grossulariata and
its var. lacticolor.

[Roy. Soc. Evolution Comm., Rept. IV, 1908.] The Author.

DONISTHORPE (H. St. J. K.). Ants found in Great Britain,

[Trans. Leicester Lit. and Philos. Soc, Vol. XII, Pt. 2, 1908.]

Notes on the Life-Histories of two supposed Auts'-nest Beetles.
[Entom. Record, Vol. XX., Pt. 5, 1908.]

Towards the Knowledge of Myrmecophilous Subjects.
[Zoologist, Nov., 1908.] The Author.

Deuce (Herbert). Descriptions of some Now Species of Noctuidse from Peru.
[Ann. and Mag. Nat. Hist., Ser. 8, Vol. I, April, 1908.]

—=^ — Descriptions of New Species of Heterocera belonging to the
families Syutomidw, Hypsidaj, Cyllopodidte, Dioptidpe, and
Erateininse.

[Ann. and Mag. Nat. Hist., Ser. 7, Vol. XIX, April, 1907.]

Descriptions of Five New Species of Heterocera.

[Ann. and Mag. Nat. Hist., Ser. 7, Vol. XX, Dec, 1907,

The Author.

Dyae (H. G.) and Knab (F,). Descriptions of some New Mosquitoes from
Tropical America.

[Proc. U. S. Nat. Mus., Vol. XXXV, 1908.]

The Smithsonian Institution,

Edelsten (H, M.). The Identity of the British Nonayria neurica.

[Entom, Record, Vol, XIX, 1908.] The Author.

Endeblein (G.). [See Wytsman's Genera Insectorum.]

Felt (E. R.). Insects affecting Park and Woodland Trees.

[Report of the New York State Educ Dept., Mem. 8, Vols. I and
II, 1908.] New York State Educ. Dept.

Fletcher (T. Bainbrigge). Desci-iption of a New Plume-Moth from Ceylon,
with some remarks upon its life-history.

[Spolia Zeylanica, Vol. V, Nov. 1907.]

Description of a New Plume-Moth from Ceylon.
[Entomologist, Dec. 1907,] The Author.

Fobestee (Arn.). Monographie der Gattung Fezomachus (Gr.).

[Weigmann's Archiv, 1850.] E. H. Porter.

FoEEL (A.). Ameisen aus Sao Paulo (Brasilien), Paraguay, etc.

[Verb, zool.-bot. Ges. Wien, 1908.]

Fourmis de Ceylau et d'Egypte.
Fourmis de Costa Rica.

[Bull. Soc. Vaudoise, March, 1908.]

Fourmis d'Ethiopie.

[Revue d'Entomologie, 1908,] Tlte Author.

Fkby-Gessner (E.). Hymenoptera. Apidoe.

[Fauna Insectorum Helvetia;, Mitt. Seliweiz. eut. Ges, 1899-1907,]
Uy ExchcuKje,
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Garcia (F.). Injurious Insects.

[New Mexico College Agric. and Mechanic Arts, Bull. 68, 1908.]

The Author.

Gates (B. N.). Bee diseases in Massachusetts.

[U. S. Dept. Agric, Bureau Eutom., Bull. 75, Pt. 3, 1908.]

U. S. Dej^t. Ai/ric.

Ghosh (0. C). [See Lefroy (H. Maxwell).]

GiBBS (A. E.) and Barraud (P. J.). Preliminary List of Hertfordshire

Diptera, 1908. The Authors.

GiLLANDERS (A. T.). Forest Entomology.
8vo. London, 1908. Purchased.

GODMAN (F. D.). Biologia Centrali-Americana, Pts. CXCIV-CCII, 1908;
Diplopoda, by R. I. Pocock ; I>isecta, by L. Bruner, P. P.
Calvert, G. C. Champion, and E. Shelford. The Editor.

Green (E. E.), Remarks on Indian Scale In.sects (Cocctdw). Pt. III.

[Mem. Dept. Agric. India, Entom. Ser., Vol. II., No. 2, 1908.]

I'he India Office.

Hambleton (J. C). The Genus Cori;:us : with a review of the North and
Middle American Species.

[Ohio State University, Dept. Zoology and Entomology, No. 30,

1908.] The Author.

Hancock (J. L.). [See AVytsman's Genera Insectoruni.]

Hendel (F.). [See "VVytsman's Genera Insectorum.]

Hinds (W. E.). Some factors in the natural control of the Mexican Cotton
Boll Weevil.

[U. S. Dept. Agric, Bull. 74, 1907.] U. S. I)e2Jt. Ar/ric.

" Hope Reports "
: edited by Prof. E. B. Poulton. Vol. VI, 1906-1908.

The Editor.

Howard (L. O.). The Carpet Beetle or "Buffalo Moth" (Anthrenus
scroph ular iiv, L

.
)

.

[U. S. Dept. Agric, Bureau Entom., Circular No. 5, Rev. Ed. 1908.]

U. S. I)ept. Atjric.

How Insects affect Health in Rural Districts.

[U. S. Dept. Agric, Farmer's Bull., No. 155, 1908.]

The most important step in the control of the Boll Weevil.
[U. S. Dept. Agric, Bureau Entom., Circular No. 95, 1908.]

Report of the Entomologist for 1908.

[U. S. Dept. Agriculture, 1908.]

and Chittenden (F. H.). The Bagworm.
[U. S. Dept. Agric, Bureau Entom., Circular No. 97, Feb. 1908.]

— The Catalpa iSphinx.

[U. S. Dept. Agric, Circular No. 96, Dec. 1907.]

U. S. Dept. Agric.

Insect Pests and Plant Diseases.
[Cornell University Agric Exper. Station, Bull. 252.]

The University.

Jackson (C. F.). Synopsis of the Genus Penqyhigus. With notes on their

Economic Im^jortance, Life History and Geographical Distribu-

tion.

[Colombus Hort. Soc, Vol. XXII.] The Author.

Jacoby (M.). Fauna of British India.

[Coleoptera, Vol. II. Chrysomelidse, Vol. I. 8vo. London, 1908.]

Tlie India Ojfice.

[See Wytsman's Genera Insectorum.]
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Janet (A.). [See Wytsman's Genera lusectorum.]

Johnson (Fred.)- Grape Koot-Worm Investigations in 1907.

[U. S. Dept. Agric, Bureau Entom., Bull. No. 68, Pt. 6.]

U. S. Dept. Agric.

Jordan (Karl). On Mechanical Selection and other problems.
[Novitates Zoologies, Vol. Ill, 1903.] R. H. Porter.

[See "Wytsman's Genera Insectorum.]

Kearfott (W. D.). Descriptions of new species of North American Cram-
bid^Mcths.

[Proc. U. S. Nat. Mus., Vol. XXXV, 1908.]

The Smithsonian Institution.

Kellogg (V. L.).* Inheritance in Silkworms, I.

[Leland Stanford Junior Univ. Publ., Univ. Ser., No. I, 1908.]

The Author.

[See Wytsman's Genera Insectorum.]

Kerremans (Ch. ). [See Wytsman's Genera Insectorum.]

Monographic des Buprestides, Vol. I, Livr. 17 and IS. Vol. Ill,

Livr. 1-12, 1908. rnrchased

Kieffer (J. J.). [See Wytsman's Genera Insectorum.]

Knab (F.). [See Dyar (H. G.).]

KoNOW (F. W.). [See AVytsman's Genera Insectorum.]

Kowarz (Ferd.). Die Dipteren-Gattung Chrysotus, Meig.
[Verb, zool.-bot. Ges. Wien, Bd. XXIV, 1874.]

Die Dipteren-Gattung Medeterus, Fischer.

[Verb, zool.-bot. Ges. Wien, Bd. XXVII, 1877.]

Die Dipteren-Gattungen Arr/yi-a, Macq. und Leucostola, Lw.
[Verb, zool.-bot. Ges. Wien.'Bd. XXVIII, 1878.] Purchased.

LABOULsiiNE (Dr. Ales.). Histoire d'un Ichneumon Parasite des Araignees.

[^Pimpla fairmairii.']
[Ann. See. Ent. France, 1858.] Purchased.

Lefroy (H. Maxwell). The more important insects injurious to Indian
Agriculture.

[Mem. Dept. Agric. India, Entom. Ser., Vol. 1, No. 2, 1907.]

— The Rice Bug {Leptocorisa varicornis, Fabr.).

[Mem. Dept. Agric. India, Entom. Ser., Vol. II, No. 1, 1908.]

The Red Cotton Bug {Dysdercus cinc/ulatus, Fabr.).

The Castor Semi-hooper (Ophiusa melicerte, Dr.).

The Tobacco Caterpillar {Prodenia litto rails).

[Mem. Dept. Agric. India, Entom. Ser., Vol. II, Pts. 3-5, 1908.]

The Cotton Leaf Roller (Sylepta derot/ata. Fal)r.).

[Mem. Dept. Agric. India, Entom. Ser., Vol. II, No. 6, 1908.]

and Ghosh (C. C). The Indian Surface Caterpillars of the Genus
Af/rotis.

The Mustard Sawfly (Athalia pro.rima, King).
[Mem. Dept. Agric. India, Entom. Ser., Vol. I, Pts. Ill and VI,

1907-08.] The India Office.

LiNNE (Carl von), Skrifter af. IV. Valda Smiirre Skrifter. Uppsala, 1908.
[Reprint of the Original Edition.] Univ. of Uppsala.

Low (Franz). Beitriige zur Kenntniss der Gallmiickeu.
Neue Beitriige zur Kenntni.ss der Cecidomyideu.
[Verb, zool.-bot. Ges. Wien, Bd. XXIV, 1874.] Purchased.

* Tlie paper by this author on "Some Silkworm Moth Reflexes" catalogued last
jear, p. xxix, was published in " Science," Vol. XVIII, 1903.



( xxxi )

LuNDBECK (Wm.). Diptera Dauica.
[Pt. I. Stratiomyiidie, Xylophagidce, Coeuomyiidse, T.abanidse,

Leptididse, Acroceridie. 8vo. Copenhagen, 1907.]
[Pt. II. Asilidre, Bombyliidas, Therevidre, Scenopiuidre. 8vo.

Copenhagen, 1908.]

Puvchased.

Mabille (P.). [See Wyt.sman's Genera Insectorum.]

Mann (H. H.). Individual and seasonal variations in Helopeltis theivora,

"\Yaterhouse, with description of a new species of Helopeltis.

[Mem. Dept. Agric. India, Entom. Ser,, Vol. I, No. 4, 1907.]

The India Office.

and Anteam (C. B.). The Red Slug Caterpillar : a serious pest of

the Tea Plant.

[Indian Tea Association, 1906, No. 5.] Tlie Authors.

Maechai, (Paul). Contributions a I'etude biologique des Chermes.
[Coniptes rendus des Seances de la Soc. de Biologie, Tome LXIII,

p. 340.]

Nouvelles observations sur les Chermes du Groupe Ch. picece, Ratz.
[Comptes rendus des Seances de la Soc. de Biologie, Tome LXIII,

p. 368.]

Utilisation des Insectes auxiliaires entomophages.

Dans la lutte contre des Insectes nuisibles a I'Agriculture.

[Anuales de I'lustit. nat. Agi'onomique, 2e Ser. Tome VI, Fasc.

2, 1907.] The Avthor.

MaelatT (C. L.). National Collection of Coccida3.

[No. 1. Dept. Agric, Bureau Entom., Techn. Ser. No. 16, Pt. I,

1908.]

The Imported Elm Leaf Beetle. {Galerucella Inteola, Miill.)

[U. S. Dept. Agric, Bureau Entom., Circular No. 8, Rev. Ed., 1908.]

The White Ant.
[U. S. Dept. Agric, Bureau Entom., Circular No. 50, 2nd Ser., Rev.

Ed., Jan. 1908.]

The Woolly Aphis of the Apple.

[U. S. Dept. Agric, Bureau Entom., Circular No. 20, 1908.]

New Species of Diaspine Scale Insects.

[U. S. Dept. Agric, Bureau Entom., Techn. Ser. No. 16, Pt. 2, 1908.]

U. S. Dept. Ayric.

MoELEY (Claude). Ichneumonologia Britannica : The Ichneumons of Great
Britain. Vol. Ill, Pimplinte, 1908. Purchased.

New Yoek State Museum. 59th Annual Report for 1905. Vol. II, Appen-
dices 3—6, 1907. iYi;i(j York State Ifuseiim.

OuviEE (E.). [See Wttsman's Genera Insectorum.]

OsHANiN (B.). Verzeichnis der Palsearktischen Hemipteren. I Band,
Heteroptera. II Lieferung.

[Ann. Mus. Zool. Acad. Imp. St. Petersb. XIII, 1908.]

Verzeichnis der Palsearktischen Hemipteren. II Band, Homoptera.
Ill Lieferung.

[Aun. Mus. Zool. Acad. Imp. St. Petersb. XIII, 1908.]
'The Author.

Pagenstecher (A.). [See Wttsman's Genera Insectorum.]
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Paerott (P. J.). Control of Leaf Blister Mite iu Apple Orchards.
[New York Agric. Exper. Station, Bull. 306, 1908.]

JV. York Ex^Hr. Station.

Pkringuey (L.). Descriptive Catalogue of the Coleoptera of South Africa
(Lucanidpe and Scarabieidse).

[Trans. South African Philos. Soc, Vol. XIII, 1904-08.]
The Author.

Perris (E,). Memoire sur la Lonchma 2mrvicornis (Meigen), ct la Teremyia
laticorniti (Macquart).

[Ami. Soc. Ent. France, Tom. VIII, 1838]. Purchased.

Phillips (E. F. ). Wax Moths and American foul brood.
[U. S. Dept. Agric, Bull. 75, Pt. 2, 1907.]

U. S. Dept. Agric.

PiC (M.). [See Wyt.sman's Genera Insectorum.]

Pierce (W. Dwight). Studies of the parasites of the Cotton Boll Weevil.
[U. S. Dept. Agric, Bureau Entom., Bull. 73, 1908.]

U. S. Dept. Agric,

PococK (R. I.). [See Godman (F.D.). Biologia Centrali-Aniericana.]

PouLTON (Prof. E. B.). Essays on Evolution, 1889-1907.
[8vo. Oxford. 1908.] The Author.

QuAiNTANCE (A. L.). The Apple Tent Caterpillar.

[U. S. Dept. Agric, Bureau Entom., Circular No. 98.]

The Apple Maggot or Railroad Worm.
[U. S. Dept. Agric, Bureau Entom., Circular No. 101.]

The Lesser Apple AVorm.
[U. S. Dept. Agric, Bureau Entom., Bull. 68, Pt. 5, 190S.]

U. S. Dept. Agric.

Raffray (A.). [See Wyt.sjian's Genera Insectorum.]

Rainbow (W. J.). Guide to tlu' Study of Australian Butterflies, 1907.

The A uthor.

Rbgimbart (M.). [See Wytsman's Genera Insectorum.]

Rehn (J. A. G.). Two new Species of the Neotropical Orthoptera of the
family Acrididre.

[Proc. U.'S. Nat. Mus., Vol. XXXV, 1908.]
The Smithsonian Institution.

Reuter (Enzio). tJber die Eibildung bei der milbe Pediculopsis graminum
(E. Rent.).

[Festschrift fur Palmen, Helsingfors, No. 7, 1907.]
The Author.

(O. M.). Verzeichnis meiner bisher veroflfeutlichten Zoologischen
Publikatiouen, 1907. The Author.

RippoN (R.). [See Wytsman's Genera Insectorum.]

RoNDANi (Camillo). Ortalidince Italicno. Dipterologise Italicaj.

[Bull. Soc. Entom. Ital., Vol. I, fasc. 1 and 2, 1870.]

OrtalidiuEe Italic*. Dipterologia3 Italicse.

[Bull. Soc. Entom. Ital., Vol. Ill, fasc 2, 1871.]

— Species ItalicsB Ordinis Dipterorum (Muscaria, Rud.) Stirp. XIX,
Sciomyzinarum. Revisio.

[Ann. Soc. Natur. Modena, XI, 1877.]
Purchased.

RossEAU (E.). [See Wytsman's Genera Insectorum.]

Rothschild (W. de). [See Wytsman's Genera Insectorum.]

Sanderson (E. Dwight). Gipsy and Brown Tail Moths in New Hampshire.
[New Hampshire Agric. Exper. Station, Bull. 136, Feb. 1908.]

The Exper. Station.



( xxxiii )

ScH.EFFER (0.)- Tjist of the Lougicorn Coleoptera collected on the Museum
Expeditions to Brownsville, Texas, and the Huachuca Mtns.,
Arizona, with descriptions of New Genera and Species and notes
on known Species.

[Mus. Brooklyn Inst. Arts and Sci., Science Bull., Vol. I, No. 12.

The Author.

ScHENKLiNG (S.). [See Wvtsman's Genera Insectorum.]

ScHMiEDEKNECHT (O.). [See Wttsman's Genera Insectorum.]

ScHONFELDT (H. von). [See Wvtsman's Genera Insectorum.]

ScHOUTEDEN (H.). [See Wytsman's Genera Insectorum.]

ScHULZ (W. A.). [See Wytsman's Genera Insectorum.]

ScHWARz (O.). [See Wytsman's Genera Insectorum.]

Selys-Longchamps (Baron Edm.'). Collections Zoologiques. Fasc. VIII,
Ascalaphiden. Fasc. XVIII, JSschnines, 1908. Purchased.

Shelford (R.). [See Godman (F. D.). Biologia Centrali-Americana.]
[See Wytsman's Genera Insectorum.]

Shipley (A. E.). Zoology of the luvertebrata. London, 1893.

R. H. Porter.

Smith (J. B.). A revision of some species of Noctuidse heretofore referred

to the genus Ilomoptera, Boisduval.
[Proc. U. S. Nat. Mus., Vol. XXXV, 1908.]

The Siuithsonian lastitution.

South (R.). The Moths of the British Isles. Second Series : Noctuidre-

Hepialidas. London, 1908. Purchased.

Stichel (H.). [See Wytsman's Genera Insectorum.]

Szepligeti (V.). [See Wytsman's Genera Insectorum.]

Theobald (F. V.). Monograph of the Culicidse or Mosquitoes, Vol. IV.

8vo, London, 1907. Trustees of the British Museum.

Report on Economic Zoology, 1907-1908.

[Published by the S. E. Agric. Coll., Wye.] The Author.

[See Wytsman's Genera Insectorum.]

TowNSBND (Chas. H. T.). A Record of Results from Rearings and Dissections

of Tachinidse.

[U. S. Dept. Agric, Bureau Entom., Techn, Ser., No. 12, Pt- 6,

1908.] U. S. Dept. Auric.

Taxonomy of the Muscoidean Fhes, including descriptions of New
Genera and Species.

[Smithson. Miss. Coll., Vol. LI, 1908.]
The Smithsonian Institution.

TiJMPEL (R.). Die Gerad Fliigler Mitteleuropas. 8vo, Gotha, 1907.

Pu rchased.

Tutt (J. W.). Practical Hints for the Field Lepidopterist. 2nd Ed., 1908.

The Author.

Ulmer (G.). [See Wytsman's Genera Insectorum.]

United States Department of Agriculture. Report of the Entomologist

for 1908.

Bureau Entom., Bull. No. 68, Pt. 7, 1908.

[Demonstration Spraying for the Codling Moth.]
U. S. Dept. Agric.

Verrall (G. H.). British Flies. Vol. V, Stratiomyidse and succeeding

families of the Diptera Brachycera. The Author.

C



( xxxiv )

Walker (James J. ). First Supplement to the Prelimiuary List of Coleoptera-

observed iu the neighbourhood of Oxford.
[Ashmoleau Nat. Hist. Soc, Keport, 1907.] The Author.

Wasmann (Erich). On the Evolution of Dinarda, a genus of Coleoptera.

[Trans, by H. Douisthorpe, Zoologist, Feb. 1908.]
The Translator.

Webster (F. M.). The Joint Worm {Isoso7na tritici. Fitch).

[U. S. Dept. Agric, Bureau Entom., Cu-cular No. 66, Eev. Ed., 1908.]

U. S. Dept. Ayric.

Westhoff (F. ) . Beitrag zur Kenutnis der Westfalischen Arten der Abteilung
Tipuliuse, Schiner.

[J. B. Zool. Sect. Westf. Ver. viii, 1881.] Purchased.

(Fried.). Ueber den Ban des Hypopygiuras der Gattuug Tipuln
Meigen, mit Beriicksichtiguug seiner generischen und spezi-

fischen Bedeutung, nebst einem systematischeu Verzeichnisse

aller bisher in der Provinz Westfalen aufgefundenen Arten
aus der Familie der Tipulidfe. Miinster, 1881i. Furchased.

WiLLEM (Victor). Larves de Chironomides vivant dans des feuilles.

[Acad. Roy. Belgique, Bull. Classe Science, No. 8, 1908.]
The Academy.

WiLLiSTON (S. AY.). Manual of North American Diptera. 3rd Ed., 1908.

Purchased.

Wytsman (P.). Genera Insectorum. Fasc. I.—LXXI, 1902-1908.

E. A . Elliott.



Periodicals and Publications of Societies.

AFRICA.

Cairo. Bulletin de la Soeiete Eutomologique d'Egypte. Vol. I, Fasc. 1

and 2, 1908. The Society/.

Cape Town. South African Philosophical Transactions. Vol. XIII

pp. 547-752, 1908. The Society.

AMERICA (NORTH).

CANADA.
London, Ontario. The Canadian Entomologist. Vol. XL, 1908.

By Exchaiuje.

Ontario. Entomological Society of Ontario. 38th Annual Eeport. 1907.

By Exchange.

NOVA SCOTIA.

Halifax. Proceedings and Transactions of the Nova Scotia Institute of

Science. Vol. XI, Parts III and IV ; Vol. XII, Part I.

The Institute.

UNITED STATES.

Albany. New York State Museum. Report for 1906. The Museum.

New York State, Education Department. State Museum Eeport.
2 Vols., 1905. The Education Department

.

Michigan. Michigan Academy of Science. 9th Report. 1907.

The Academy.

New York. New York Entomological Society. Journal, Vol. XVI, 1908.
Purchased.

Philadelphia. Academy of Natural Sciences of Philadelphia. Proceedings.

Vol. XLIX, Part 3; Vol. L, Parts 1 and 2, 1908.

By Exchange.

Entomological News, Vol. XIX, 1908. By Exchamje.

AVashington. Smithsonian Institution. Miscellaneous Collections. Vol.
IV, Parts 3 and 4; Vol. V, Part 1, 1908.

Annual Report, 1907.

United States National Museum. Proceedings. Vol. XXXIII, 1908.

Report for 1906-7. The Sm.ithsonian Institution.

Proceedings of the Entomological Society of Washington. Vol.
IX, 1908. By Purchase.

AMERICA (SOUTH).

BRAZIL.

S. Paulo. O Entomologista Brasileiro. Vol.;^I,Tart 3, 1908.

WEST INDIES.
Barbados. West Indian Bulletin. The Journal of the Imperial Agricul-

tural Department for the West Indies. Vol. VIII, Part 4
;

Vol. IX, Parts 1-3, 1908.

Agricultural News. Vol. VII, 1908.

The Ayricultural Department.



ASIA.

INDIA.

Bombay. Natural History Society. Journal. Vol. XVIII, 1908.

By Exchange.

Calcutta. Indian Tea Association. Nos. 5 and 6, 1905-6.

The India Office.

Pupa. Memoirs of the Department of Agriculture in India, Entomological
Series. Vols. I and II, 1906-8. The India Office.

AUSTRALASIA.

Adelaide. Royal Society of South Australia. Transactions and Proceedings.

Vols. XXXI and XXXII, 1907-08. By Exchange.

New Zealand. New Zealand Institute. Transactions and Proceedings.
Vol. XL, 1907. 2/ie Institute.

Perth. Journal Agricultural Department of West Australia. Vol. XVI,
1908. The Society.

Sydney. Liunean Society of New Soutli Wales. Proceedings, 1908.

Hy Exchange.

EUROPE.

AUSTPJA-HUNGARY.

BrIjnn. Verhand. der naturf. Vereines in Brihin. Bd. XLV.
£y Exchange.

Vienna. K.-k. zoologisclie-botanische Veroin (Gesellschaft) in Wien.
Verhandlungen. Band LVIII, 1908. By Exchange.

Wiener entomologische Zeituug. Bd. XXVII, 1908.

By Ptirchase.

BELGIUM.

Brussels. Soeiete Entomologique de Belgique. Annales. Vol. LII, 1908.

Memoires. Vol. XVI, 1908. By Exchange.

FRANCE.

Caen. Soeiete rrau9aise d'Eutomologie. Revue. Tome XXVI, Parts
8-12 ; XXVII, Parts 1-3, 1908. By Purchase.

Chateauroux. Le Frelon. Tome XV, Part 12 ; XVI, 1-10, 1908.

By Purchase.

Paris. L'Abeille. Vol. XXXI, No. 2 (1908). By Purchase.

Soc. Eutom. de France. Annales, Vols. LXXVI, Part 4 ; LXXVII,
Parts 1 and 2, 1908. By Exchange.

Toulouse. Bulletin de la Soc. d'Hist. Nat. de Toulouse. Tome XL. No. 1,

1908. By Exchange.



( xxxvii )

GERMANY.

Berlin. Deutsche entoraologisclie Gesellschaft. Deutsche eutomologische
Zeitschrift. Bd. Lll, 1908. By Exchange.

Deesden. "Iris." Deutsche eutomologische Zeitschrift. Band XXI, 1908
By Exclianye.

Feankfobt. Senckeubergische uaturforschende Gesellschaft. Bericht 1907.

Abhaudlungeu 1907. By Exchani/e.

Stettin. Eutomologischer Verein. Eutomologische Zeitung. Jahr. LXIX,
1908. By Exchanije.

Wiesbaden. Nassauischer Vereiu fiir Naturkuude. Jahrbiicher. Jahr
LXI, 1908. By Exchange

GREAT BRITAIN AND IRELAND.

Bradford. Bradford Natural History and Microscopical Society. Recorder's
Reports. 1907.

Glasgow. Natural History Society of Glasgow. Transactions, NS. Vol.
VIII, Part 1. 1905-6.

LiVEEPOOL. Institute of Commercial Research in the Tropics. Quarterly
Journal. Vol. II, No. 6, 1908. The Institute.

London. Annals and Magazine of Natural History. 1908.

By Purchase.

Athenseum. 1908. The Publishers.

City of London Entomological and Natural History Society. Trans-
actions. 1907. The Society.

Entomologist (The). 1908. R. South.

Entomologist's Monthly Magazine. 1908. The Editors.

Entomologist's Record and Journal of Variation. Vol. XX, 1908.

Purchased

.

Liunean Society of London. Zoology, Transactions, Journal and
Proceedings. 1908. By Exchange.

Nature. 1908. The Publishers.

Quekett Microscopical Club. Journal. 1908. The Club.

Royal Agricultural Society. Journal. Vol. LXVIII, 1907.

llie Society.

Royal Microscopical Society. Journal. 1908. By Exchange.

Royal Society. Proceedings. 1908. By Exchange.

Royal Society. Philosophical Transactions. 1908.

South London Entomological and N. H. Society. Proceedings.
1907-8. The Society.

Zoological Record. Vols. XLIII and XLIV. 1906-7.

By Purchase.

Zoological Society. Transactions and Proceedings. 1908.

By Exchange.

Zoologist (The). 1908. The Publisher.



( xxxviii )

HOLLAND.

The Hague. Tijdschrift voor Entomologie. Jalir. 1908. By ExcJiange.

Eutomologische Berichten. Vol. II, Parts 37-42, 1907-8.

By Exchange.

ITALY.

Florence. Societa Entomologica Italiaua. Vol. XXXVIII, Parts 3-4,

Vol. XXXIX, 1906-07. By Exchange.

PoRTici. Bollettino del Laboratorio di Zoologia Geuerale e Agraria. Vols.

I and II, 1907-8. By Exchange.

PoRTiCi and Florence. Redia, Gioruale de Bntomologia. Vol. IV", Fasc. 2,

1907. Purchased

.

PORTUGAL.

Lisbon. Societe Portugaise de Sciences Naturelles. Bulletin. Vol. 1,

Fasc. 4, 1908. The Society.

S. FiEL. Broteria. Revista de Scieucias Naturaes do Collegio de S. F'iel.

Vols. VI and VII, 1907-8.

RUSSIA.

Moscow. Societe Imperiale des Naturalistes de Moscou. Bulletin. 1907.

By Exchange.

St. Petersbcrg. Societas Entomologies Rossicse. Horte. Tome XXXVIII,
Nos.'3-4, 1908. By Exchange.

Annuaire du Mu.see Zoologique. Tome XIII, Parts 1-3, 1908.

F. I). Godman.

Revue Russe d'Entomologie. Tome VII, 1907.

SWEDEN.

Stockholm. Arkiv for Zoologi. Vol. IV, 1908. By Exchange.

Entomologisk Tidskrift. Arg. 14-29. 1893-1908.
By Exchange.

SWITZERLAND.

Genkv.\. Societe de Physique et d'Histoire Naturelle. Memoires. Vol.

XXXV, Fasc. 4, 1908. By Exchange.

Zurich. Societas Entomologica. Organ fiir den Internationalen Eutomo-
logen-Verein. -Jahr. XXIII, No. 1, 1908.



ERKATA.

TRANSACTIONS.

Hymenoptera aculeata, collected in Algeria.

Page 177 et seqq. :

—

I am indebted to Prof. T. D. A. Cockerell for pointing out that three

of the names I have applied to species of Andrena in the above paper have

been aheady iised by American authors, and require changing. I there-

fore propose the followhig new names for them :

—

Andretia eatoni for A. nigra (p. 195).

Andrena zygophylU for A. albohirta (p. 198).

Andrena digamma for A. delta (p. 213).

and must apologize to the Society for the errors.

—

Edward Saunders.

Page 90, line 10 from top, /or " Maxillary palpi " read " Labial palpi.

"

Page 90, lines 12 and 13 from top, /or "Labial palpi" read "Maxillary

palpi."

Page 164, line 11 from bottom, for ^' Boryodis" read " Doryodes."

Page 185, line 8 from bottom, for " taraxascifolia " read ^'taraxaci/olia/'

Page 189, line 18 from top, for " Cleonc" read " Cleome."

Page 210, line 7 from bottom, for " brachysylis" read " bracJiysfylis."

Page 269, line 11 from top, for ^' puhcsceus" read ^' pubescens."

Page 301, line 12 from bottom, for " Apiochasta" read " Aphiochasta."

Page 379, line 13 from top, /or " Moschs." read "Miischl."

Page 381, line 2 from bottom, /o?' "Prodn." read "Prodr."

Page 384, line 21 from top, /or " veination" read " venation."

Page 384, bottom line, /or " Diurin." read "Diuru."

Page 571, line 7 from top, for " Ac7'ia" read " Acria."

In Explanation of Plate XIX, fig. 2, for " Vernet-les-Bains " read

"Eennes.

"
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ENT0M0L0GI(3AL SOCIETY
OF
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I. On the species of Hesperidse/rowt the Indo-Malayan and

African Eegions, described hy Herr Plotz, with

descriptions of some netv species hy Colonel C.

SwiNHOE, M.A., F.L.S., etc.

[Read October 2nd, 1907.]

Plates I—III.

Through the great kindness of Dr. Seitz, of Frankfort,

and Director Robert Erhardt, of Munich, I have been so

fortunate as to obtain the loan of the six volumes containing

the unpublished coloured figures of the Hesfjeridse de-

scribed by Plotz. The identification of such obscurely-

marked Lepidoptera from descriptions, however carefully

worked out, is of itself a more or less hopeless task.

Plotz's descriptions are for the most part crude and
insufficient, and it has been impossible heretofore to

identify most of his published species. Plotz was an

indefatigable worker, his twenty-seven volumes of coloured

figures of Rhopalocera must have taken him a lifetime.

The Hesperidss are the last six, and for the most part his

figures are excellent, and a comparison with examples in

the collection in the British Museum, the very extensive

collection in my own museum, and the published figures of

the many authors who have worked at the Family belonging
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to the Indo-Malayan region, has resulted in the publication

of this paper, which clears up many doubtful points, and
will be, I trust, of assistance to future workers.

I have had copies made by the well-known artist, Mr.
Horace Knight, of all Plotz's Indo-Malayan species ; copies

have been made for the British Museum of the Africans,

and by Mr, F. Du Cane Godman of the Americans. I have
not said anything in this memoir about the Australian

examples, because Mr. Oswald Lower, of Broken Hill, New
South Wales, is working out the Australian Hesperidie,

and I have sent to him copies of all Plotz's figures.

In this paper I have followed the British Museum
classification, which is based on Watson's, and I do not

know what I should have done without Mr. Heron's kindly

assistance, and I have to tender to him my grateful thanks
for the free use of all his numerous manuscript notes on
the Family.

I have taken notice of only one or two African Hesperidm,

Dr. Holland having worked out Plotz's species from that

region in certainly the best Hesperid memoir that has

ever been published, in the opening pages of P. Z. S., 1896.

The memoir by Elwes and Edwards in Trans. Zool. Soc,
xiv (4) (1897), has been of much assistance to me.

I have given generic names, for the sake of convenience,

to all the generic sections into which they are divided in

the National Collection ; whether they are good genera or

only sections of genera is to me a matter of small import-

ance. Classification must always be more or less arbitrary

;

its chief object is facility to workers, and it is much easier

in a large museum collection to find an insect for examin-
ation Avhen the species are arranged in named sectional

groups, than it is to search drawer after drawer in a large

genus of many species.

RHOPALOCERA.

Family HESPERID^.

Sub-family HESPERIIN..^.

CASYAPA, Kirby, Cat. Lep., p. 576 (1871), type corvus,

Felder.

Ch^tocneme, Felder, Sitzb. Ak. Wiss. Math. Nat. CI.,

vol. xl, p. 460 (1860) (prajocc).
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Casyapa kallima. pi. I, fig. 1.

Casyapa kallima, Swinhoe, Ann. Mag. N. H. (7 , xx, p.

430, 1907.

Milne Bay, N. Guinea, types in B. M. Allied to C.

callixenus. Hew., from Dorey.

SATAEUPA, Moore, P. Z. S., 1865, p. 780, type goimla,

Moore.

Satarupa sambara.

Goniloha sambara, Moore, Cat. Lep. E. I. C, i, p. 246 (1857).

Satarupa sambara, Elwes and Edwards, Trans. Zool. Soc,

xiv (4), p. 134 (1897).

Tagiades cosima, Plotz, J. B. Nass. Ver., xxxvii, p. 54 (1884),

pi. 1584.

N. India {Plotz) (Weymer 493 in plate).

Satarupa affinis.

Satarupa ajffi^iis, Druce, P. Z. S., 1873, p. 360, pi. xxxiii,

f. 9.

Tagiades niphates, Weymer, Stett. ent. Zeit., xlvii, pi. i,

f. 5 (1886).

Tagiades niphates, Weymer, I.e., xlviii, p. 15 (1887).

TyjJe, Borneo in mus. Godman. Weymer's type came
from Padang, Sumatra; I have it also from the same
locality.

Satarupa kirmana.

Tagiades Icirmana, Plotz, Berl. ent. Zeit., xxix, p. 231

(1885), pi. 1585.

Satarupa a^nis, var. cognata. Distant, Rhop, Mai., p. 385,

pi. xxiv, f. 17 (1886).

Malacca {Plotz), type in coll. Erhardt.

Distant's type came from the Malay Peninsula, and he

also records it from Perak and Malacca ; he says, " this

may probably prove to be a distinct species," and I believe

it is; it is certainly not affinis the type of which came
from Borneo. I have it from Sumatra, from which it has

also been recorded by de Niceville, and Pelpers records it

from Java.
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TAGIADES, Hlibner, Verz., p. 108 (1816), type japetus,

Cram.

Tagiades distans.

Tagiades distans, Moore, Lep. Ceylon, i, p. 175, pi. Ixviii,

f. 1, la (1880).

Tagiades athos, Plotz, J. B. Nass. Ver., xxxvii, p. 48 (1884),
pi. 1578.

Calcutta {Plotz), type in coll. Erhardt.

Distans was sunk to ohscurus by de Niceville. I agree
with Elwes that the identification of olsm.rus is doubtful

;

no one seems to have seen the type which is supposed to

have come from Java. I have never seen an example of

distans from any of the Islands ; ohscurus is probably, as

Elwes says, a form oi japettcs, Cram., which I have from
Amboina, Batch ian, and Alu Island, and it has been
recorded from Java, Sambawa, Bali, Lombok and the

Philippines.

Tagiades utanus. PI, I, fig. 2.

Tagiades utanus, Plotz, Berl. ent. Zeit., xxix, p. 230 (1885),

pi. 1574.

Malacca {Plotz), type in coll. Erhardt.

I have an example from Brunei, N. Borneo, which seems
to be identical with Plutz's figure ; it is nearest meectana,

Moore, but differs from every species of the genus known
to me.

Tagiades neira. PI. I, figs. 10, 11, 12.

Tagiades neira, Plotz, Berl. ent. Zeit., xxix, p. 230 (1885),

pi. 1575.

Aru Islands {Plotz), type in coll. Erhardt.

I have both sexes from Aru ; it is closely allied to

T. sivoa, Swinhoe, Ann. and Mag. N. H. (7), xiv, p. 419

(1904), from Humboldt Bay. Plotz has figured two very-

distinct forms in his j)late; these remarks apply to the

smaller form with narrow white band on the hind-wings

;

the other represents a form new to me, allied to atticus,

Fabr.

Tagiades menanto.

Tagiades menanto, Plotz, Berl. ent. Zeit., xxix, p. 231

(1885), pi. 1577.
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Tagiades toha, de Nicev,, Journ. Bomb. N. H. Soc, x, p. 19,

pi. T,f. 47,^(1895).
Tafjiades tola, Elwes and Edwards, Trans. Zool. Soc, xiv

(4), p. 144 (1897).

Malacca (Plotz), type in coll. Erhardt, Ribbe, 93-94.

This appears to be the Island form of ga7ia, Moore, from

India, with a narrower white space on the hind-wings and

uniformly smaller spots; I have it also from Java and

Borneo ; de Niceville's type came from Sumatra.

Tagiades titus. P]. 1, fig. 3.

Tagiades titus, Plotz, J. B. Nass. Ver., xxxvii, p. 46 (1884),

pi. 1086.

Tagiades titus, Semper, Schmett. Philipp., p. 310 (1892).

Tagiades titus, Elwes and Edwards, Trans. Zool. Soc, xiv

(4), p. 142, pi. XX, f. 15, $ (1897).

Philippines (Plotz).

The underside of the hind-wing in the figure is darker

and has more blue in it than in any of the examples I

have examined, which are in every other respect identical

with Plotz's figure ; but this colour undoubtedly varies,

and I have a female with the underside of the hind-wings

pure white. Elwes' figure of titus represents a species un-

known to me ; it represents latreillei, Stand., I presume ; it

has no resemblance to Plotz's figure, therefore I reproduce

the latter.

Tagiades kowaia. PL I, fig. 4.

Tagiades hoivaia, Plotz, Berl. ent. Zeit., xxix, p. 231 (1885),

pi. 1576.

Tagiades tindalii, Ribbe, Iris, 1899, p. 254,

N. Guinea {Plotz), type in coll. Erhardt, Ribbe, 95.

I have this from Humboldt Bay, N. Guinea, received

from Ribbe ; there are examples in the British Museum
from Kapaur,

Tagiades martinus.

Tagiades martinus, Plotz, J. B. Nass. Ver., xxxvii, p. 47

(1884), pi. 1090.

Tagiades martinus, Semper, Schmett. Philipp., p. 309, pi.

xlix, f. 3, $ (1892).

Philippines {Plotz).
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The underside of the hind-wing is very distinctive; the

upperside is well figured by Semper.

Tagiades menaka.

Pterygospidea menaka, Moore, P. Z. S., 1865, p. 778 (nee

Plotz).

Tagiades vtUticrna, Plotz, J. B. Nass. Ver., xxxvii, p. 47

(1884), pi. 1093.

Calcutta (Flotz).

These are undoubtedly identical. Plotz misidentified

menaka ; he figures atticus as menaka.

Tagiades louisa. PI. I, fig. 5.

Tagiades louisa, Swinhoe, Ann. Mag. N. H. (7), xx, p. 432
(1907).

Rossel Island, types in B. M,

Tagiades brigidella.

Antigomis brigidella, Plotz, Stett. ent. Zeit., xlvii, p. Ill

(1886), pi. 1563.

Sarangcsa aurimao^go, Holland, P. Z. S., 1896, p. 10, pi. iv,

f. 8.

Njara {Plotz), type in coll. Erhardt.

Dr. Holland seems to have overlooked this species of

Plotz, it is not referred to by him; his types came from
Gaboon and Sierra Leone ; Professor Erhardt has pencilled

in the plate " aurimargo, Holland," and I think there can
be no doubt about it.

SEMALEA, Holland, P. Z. S., 1896, p. 64, type pulvina,

Plotz.

Semalea pulvina.

Hesperia pulvina, Plotz, Stett. ent. Zeit., xl, p. 353 (1879).

Semalea ^ndvina, Holland, P. Z. S., 1896, p. 65, pi. ii,

f. 14.

Cohalus carlo, Mab., Bull, Soc. Ent. Fr. (6), ix, p. clxix

(1889).

Hesperia tenehricosa, Plotz, MS., pi. 264.

Ahmi {Plotz).

Plotz evidently changed the name of his species after

figuring it; there is no figure oi pulvina, and on the plate

representing tenehricosa is pencilled "= pulvma."
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SARANGESA, Moore, Lep. Ceylon, i, p. 176 (1881), type
pitrendra, Moore.

Sarangesa bouvieri. pi. I, fig. 13.

Fterygosiiidea houvicri, Mab., Bull. Soc. Zool. Fr., 1877,

p. 239.

Sarangesa houvicri, Holland, P. Z. S., 1896, p. 8.

Antigonus philotimus, Plotz, Stett. ent. Zeit,, xl, p. 361

(1879), pi. 1028.

Aburi (Plotz).

Plotz's figure shows more spots on the underside of the

hind-wings, but this is an uncertain character.

Sarangesa l^lius.

Ptcrygospidea Ixlius, Mab., Bull. Soc. Zool. Fr., 1877,

p. 240.

Ephyriades Iselitcs, Plotz, J. B. Nass. Ver., xxxvii, p. 6

(1884), pi. 1554.

Sarangesa (?) Lvlius, Holland, P. Z. S., 1896, p. 11.

Antigonus synestalmenus, Karsch, Berl. ent. Zeit., xxxviii,

p. 263, pi. vi, f. 8 (1893).

Gaboon {Plotz), type in coll. Erhardt.

Karsch's type came from Togoland.

Sarangesa albicilia.

Sarangesa alhicilia, Moore, Lep. Ceylon, i, p. 176, pl.lxviii,

f. 5, 5a (1881).

Antigonus sezendis, Plotz, Berl. ent. Zeit., xxix, p. 230
(1885), pi. 1564.

Ceylon (Plotz), type in coll. Erhardt.

Sarangesa haplopa. PI. I, fig. 14.

Sarangesa haplopa, Swinhoe, Ann. Mag. N. H. (7), xx, p.

431 (1907).

E. Ruwenzori, 7000 ft. (G. Legge), type in B. M.

COLADENIA, Moore, Lep. Ceylon, i, p. 180 (1881).

Coladenia dan.

Papilio dan, Fab., Mant. Ins., ii, p. 88 (1787).
Coladenia dan. Distant, Rhop. Mai., p. 398, pi. xxxv, f. 27

(1886).
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EijJiyriades dichroa, Herr.-Schaff., MS.
Ephyriades dichroa, Plotz, J. B. Nass. Ver., xxxvii, p. 5

(1884), pi. 921.

Java {Plotz).

CELiENORHINUS, Hllbner, Verz., p. 106 (1816), type
eligius, Cram.

Gehlota, Doherty, Journ. As. Soc. Beng., 1889, p. 131,
type sumitra, Moore.

Narga, Mab., C. R. Soc. Ent. Belg., p. ixx (1861), type
chiriqucnsis, Mab.

Cel^norhinus spilothyrus.

Evdamus spilothyrus, Felder, Verb. Zool.-bot. Ges. Wien.,

1868, p. 283, ^.

Gelfenorhinus spilothyrus, Elwes and Edwards, Trans. Zool.

Soc, xiv (4), p. 117 (1897).

Plcsioneura area, Plotz, Berl. ent. Zeit., xxix, p. 231 (1885),

pi. 1582.

Plcsioneura fusca, Hmpsn., Journ. As. Soc. Beng., ivii (2),

p. 367 (1888).

Ccl/:&norhimis fusca, de Nicev., Journ. Bomb. N. H. Soc,
iv, p. 186 (1889).

Bengal, Calcutta {Plotz), type in coll. Erhardt.

Plotz has figured two examples, presumably male and
female. In one the cilia of the hind-wings are alternately

black and white, in the other this is not shown ; otherwise

both figures correspond to examples of spilothyrus from
Ceylon in my collection. I have examples of fusca
from the Nilgiri Hills, Lanauli, Mahableshwar, and Tra-

vancore; I cannot see how they can be separated from
spilothyriis. My Javan examples, which stand as 'ntficornis,

Mab., seem to be distinct, the three subapical spots between
the costa being in almost a straight line, and not curved as

in spilothyrus.

CELiENORHINUS CHINENSIS. PI. I, fig. 6.

Cclmnorhinus chincnsis, Swinhoe, Ann. Mag. N. H. (7), xx,

p. 431 (1907).

Omei-Shan, China {Crowley bequest), two examples ; type

in B. M.
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CELiENORHINUS PLOTZI.

Gelsenorhinus plotzi, Svvinlioe, Ann. Mag. N. H. (7), xx, p.

432 (1907).

Bipindi, Cameroons, one example.

Allied to C. atrahis, Mab., but quite distinct.

Cel^norhinus editus. pi. I, fig. 7.

Tagiadcs editus, Plotz, Berl. ent. Zeit., xxix, p. 231 (1885),
pi. 1581.

Celmnorhinus editus, de Nicev., Journ. Bomb. N. H. Soc,
iv, p. 184 (1889).

Aru {Plotz).

CHARMION, de Nicev., Journ. As. Soc. Beng., xlii, p. 48

(1894), type fculoiea, Hew.

Charmion tola.

Flesione^io'a tola, Hew., Ann. and Mag. N. H. (5), i, p. 340
(1878).

Charmion tola, Elwes and Edwards, Trans. Zool. Soc, xiv

(4), p. Ill (1897).

Plesioneura zaivi, Plotz, Berl. ent. Zeit., xxix, p. 225 (1885),
pi. 1345.

Plastingia (?) plesioneurse, Staud., Ex. Schmett., p. 299,

pi. C, ? (1888).

Celebes {Plotz), type in coll. Erhardt.

Hewitson's type from Tondano is in the B. M. I have
it from Celebes.

Charmion queda. PI. I, fig. 8.

Plesioneura queda, Plotz, Berl. ent. Zeit., xxix, p. 225 (1885),
pi. 1344.

Notocrypta queda, de Nice., Journ. Bo. N. H. Soc, iv, p. 192

(1889).

Malacca {Plotz).

There are two examples in the B. M. from Brunei,

N. Borneo; the band in these two examples is much
broader than it is in Plotz's figure, but I think there can
be no doubt they represent the same species.
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LEUCOCHITONEA,Wallgrn.,K. Sv. Vet.-Akad. Handl.,

1857, Lep. Rhop. Caffr., p. 52, type levubu, Wallgrn,

Leucochitonea levubu.

Leucochitonea levuhc, Wallgrn., 1. c.

Ahantis levubu, Trimen, South Afr. Butt., iii, p. 345,

pi. xii, f. 5 (1889).

Alantis levubu, Holland, P. Z. S., 1896, p. 22.

Sapcea lactea, Plotz, Stett. ent. Zeit., xlvi, p. 36 (1885),

p]. 857.

Africa (Plotz).

ABARATHA, Moore, Lep. Ceylon, i, p. 181 (1881), type

ransonettii, Felder.

Abaratha siamica. pi. I, fig. 9.

Aharatha siamica, Swinhoe, Ann. Mag. N. H. (7), xx, p.

432 (1907).

Shan States, Siam, type in B. M.

HESPERIA, Fabr., Ent. Syst., iii (i), p. 258 (1793), type

malvm, Linn,

Hesperia colotes. pi. T, fig. 15.

Pyrgus colotes, Druce, P. Z. S., 1875, p. 416.

Hesperia colotes, Holland, P. Z. S., 1896, p. 25.

Pyrgus nora, Plotz, Mitth. nat. Ver. Neu-Vorpomm. u.

Rug., 1884, p. 7 (pi. 1541).

Hesperia nora, Holland, 1. c.

Loango, Angola {Plotz).

Druce's type also came from Angola.

Sub-family FAMFHILINJE.

TELESTO, Boisd., Voy. I'Astrolabe, p. 164 (1832), type

perronii, Latr.

Telesto maykora. pi. I, fig. 16.

Hesperia maykora, Plotz, Berl. ent. Zeit., 1885, p. 225,

pi. 1356.

Hesperia maykora, Plotz, Stett. ent. Zeit., xlvii, p. 89

(1886).
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Telesto uniformis, Swinhoe, Ann. Mag. N. H. (7), xvi, p. 614
(1905).

Aru (Plotz), type in coll. Erhardt.

Uniformis came from Ke Island.

KORUTHAIALOS, Watson, P. Z. S., 1893, p. 76, type

hector, Watson.

CoRYTHiEOLOS, Mab., Wytsman's Gen., xvii, p. 105 (1904).

KORUTHAIALOS FOCULA.

Lychnuchusfocula, Plotz, Berl. ent. Zeit., xxvi, p. 263 (1882).

pi 243, $, $.

Koruthaialos kophcnc, de Nicev., Journ. Bomb. N. H. Soc,

X, p. 21, pi. T, f. 49, t 50, ? (1895).

Java {Plotz).

De Niceville's types came from N.E. Sumatra and Java.

KORUTHAIALOS RUBECULA.

Lychnucha ruhecula, Plotz, Berl. ent. Zeit., xxvi, p. 264
(1882), pi. 1348.

Lychmichus Imtitia, Plotz, 1. c, pi. 1349.

Astictoptcrus xanites, Distant (nee Butler), Rhop. Mai.,

p. 402, pi. xxxiv, f. 28 (1886).

Astictoptencs xanites, var. palaioites, Stand., Iris, ii, p. 148
(1889).

Kerana gemmifer, Semper, Schmett. Philipp., p. 318 (1892).

Koruthaialos hector, Watson, P. Z. S., 1893, p. 77.

Koruthaialos hector, Ehves and Edwards, Trans. Zool. Soc,
xiv (4), p. 175 (1897).

Borneo {Plotz).

I have it from Borneo, Celebes, Perak and Rangoon ; it

seems to be common in all the Islands, having been recorded

also from the Philippines, Pulo Laut, Java, and the Natuna
Islands ; the orange band on the fore-wings is very

variable in shape and extent, there are hardly two
specimens alike.

lAMBRIX, Watson, P. Z. S., 1893, p. 76, type salsala,

Moore.

Iambrix salsala.

Nisoniades salsala, Moore, P. Z. S., 1865, p. 786.
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laiiibrix salsala, de Nice v., Journ. As. Soc. Beng., Ixviii,

p. 233 (1900), $.

Apaustus luteipalpis, Plotz, Stett. ent. Zeit., xlvii, p. 106

(1886), pi. 1489.

Ceylon {Plotz), type in coll. Erhardt.

Plotz's figure represents the female; this is common in

Ceylon and all over India and Burma ; I have it from
Kandy, Rangoon, Calcutta, Karwar, Nilgiri Hills, Bombay,
Poona, Khasia Hills, Sikhim, and Ranikhet.

SUASTUS, Moore, Lep. Ceylon, i, p. 168 (1881), type

gremius, Fabr.

SUASTUS MINUTA.

Tagiades viinuta, Moore, Ann. and Mag. N. H. (4), xx,

p. 343 (1877).

Tagiades minuta, Moore, Lep. Ceylon, i, p. 176, pi. Ixviii,

f. 4, 4a (1881).

Apaust^ts sinhahis, Plotz, Berl. ent. Zeit., xxix, p. 228 (1885),

pi. 1468.

Ceylon (Plotz).

I have this also from Ceylon, from whence Moore's type

came.

^ROMACHUS, de Niceville, Journ. Bomb. N. H. Soc,

V, p. 214 (1890), type stigmata, Moore.

^Eromachus stigmata, pi. I, fig. 17.

Thanaos stigmata, Moore, P. Z. S., 1878, p. 694.

^romachus stigmata, Elvves and Edwards, Trans. Zool. Soc,

xiv (4), p. 189, pi. xix, f. 3, $ (1897).

Apaustus discreta, Plotz, Berl. ent. Zeit., xxix, p. 232 (1885),

pi. 1477.

JEromachus discreta, Elwes and Edwards, 1. c, f. 6, $.

India {Plotz), type in coll. Erhardt.

Plotz's figure undoubtedly represents stigmata, the most
common species of the genus in India. Elwes does not

say where he got his examples of discreta from ; his figure

certainly has very little resemblance to Plotz's. All

Elwes' figures of species of this genus are double their

natural size, made purposely, so I imagine, to show more
distinctly their markings, which are usually more or less

distinct, but he does not say so.
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ARNETTA, Watson, P. Z. S., 1893, p. 81, type atkinsoni,

Moore.

Arnetta binghami. pi. I, fig. 18.

Arnctta hinqhami, Swinhoe, Ann. Mag. N. H. (7), xx, p.

433 (1907).

Tavoy Valley, Burma {Bingham), type in B. M.
Superficially looks like a Parnara, but has the venation

and antennse of Arnetta.

ZOGRAPHETUS, Watson, P. Z. S., 1893, p. 84, type

sativa, de Nice.

ZoGRAPHETUS DURGA. PI. I, fig. 19.

Apaustus durga, Plotz, Stett. ent. Zeit., xlv, p. 158 (1884),

pi. 748.

Isoteinon durga, Semper, Schmett. Philipp., p. 30G, pi. xlix,

f. 10, $ (1892).

Zographettts durqa, Elwes and Edwards, Trans. Zool. Soc,
xiv (4), p. 201 (1897).

Philippines {Plmz), Mus. Berlin, 19836.

I have not seen this species.

SCOBURA, Elwes, Trans. Zool. Soc, xiv (4), p. 204 (1897),
type cephala, Hew.

IsMA, Watson (nee Distant), P. Z. S., 1893, p. 83.

ScOBURA PHIDITIA.

Hesperia phiditia, Hew., Trans. Ent. Soc. (3), ii, p. 501

(1866).

Suastus phiditia, de Nicev. and Martin, Journ. As. Soc.

Beng., 1895, p. 535.

Suastus phiditia, Elwes and Edwards, 1. c, p. 180.

Scohura martini, Elwes, 1. c, p. 205, pi. xviii, f. 22, $.

Sumatra, type in B. M.
It is unfortunate that Elwes did not see Hewitson's

type : Elwes' figure of martini is so good, there can be no
mistake about the identification ; his type also came from
Sumatra.
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ISMA, Distant, Rhop. Mai., p. 386 (1886), type ohscura,

Distant.

LoPHOiDES, Watson, P. Z. S., 1893, p. Si, type iapis, de
Nicev.

ISMA OBSCURA.

Isma ohscura, Distant, 1. c, pi. xxxv, f, 19.

Zophoides ohscura, Elwes and Edwards, Trans. Zool. Soc,
xiv (4), p. 196 (1897).

Singapore (Distant).

Watson's type was iajns, de Niceville ; as ohscura and
iapis belong to the same genus, as Elwes says, then the

genus Lophoides must fall.

Isma protoclea.

Goniloha protoclea, Herr.-Schaff., Prodromus, 1869, p. 195,

No. 44.

Goniloha protoclea, Plotz, pi. 554.

Isotcinon iains, de Nicev., Journ. Bomb. N. H. Soc, v, p.

213, pi. E, f.9, $ (1890).

Lophoidcs iapis, Watson, P. Z. S., 1893, p. 84.

Herrich-Schaffer described protoclea without giving any
habitat ; Plotz's figure is merely a very carefully-executed

coloured drawing of Herrich-Schaffer's type ; there can be
no doubt that it represents iapis of de Niceville from
Burma and the Malay Peninsula.

SANCUS, de Nicev., Journ. Bomb. N. H. Soc, vi, p. 395
(1891), type S2thfasciatus, Moore,

Sancus pulligo.

Tagiades ptdligo, Mab., Bull. Soc. Ent. Fr., 1876, p. xxvi.

Sancus pulligo. Semper, Schmett. Philipp., p. 819, pi. xlix,

f. 1, $ (1892).

Antigonus hethra, Plotz, J. B. Nass. Ver., xxxvii, p. 24

(1884), pi. 1525.

Antigonus forensis, Plotz, 1. c, pi. 1523.

Astictopterus ulunda, Staud., Iris, ii, p. 146 (1889).

Borneo, Philippines {Plotz).

Plotz's Philippine example is larger than his Bornean
example, and is evidently a female ; I have a female ex-

ample of the allied form suhfasciatus, Moore, from Karwar,
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S. India, quite as large, the males being similar in size to

those of typical jmZ/i^o. The Island forms are not identical

with suhfasciatus, Moore, from India ; they have all got an

obscure discal row of pale spots on the hind-wings below,

and none of them that I have examined have the dark

fascia of suhfasciatus. Mabille's type came from Java.

MATAPA, Moore, Lep. Ceylon, i, p. 1G3 (1881), type aria,

Moore.

Matapa pulla.

Hes'peria jndla, Piotz, Stett. ent. Zeit., xliii, p. 315 (1882),

pi. 256.

Java (Flotz).

I have this from Sourabaya, Java ; it is very much paler

both above and below and more orange-red than a^-ia,

Moore, otherwise it is very like it.

TARACTROCERA, Butler, Cat. Lep. Fabr., p. 279 (1869),

type meevius, Fabr.

TARACTROCERA ARCHIAS.

Famphila arcJiias, Felder, Sitzb. Ak. Wiss. Math. Nat. CI.,

xl, p. 462 (1860).

Taractrocera archias, Elwes and Edwards, Trans. Zool. Soc,

xiv (4), p. 185 (1897).

Thymelicus nigrolimhatus, Snellen, Tijd. v. Ent., xix, p.

165, pi vii, f. 5 (1876).

Tclicota nigrolimhata, Distant, Rhop. Mai., p. 384, pi. xxxv,

f. 16 (1886).

Thymelicus myconius, Plotz, Stett. ent. Zeit., xlv, p. 289

(1884), pi. 1507.

Hes])eria daschaka, Plotz, Berl. ent. Zeit., xxix, p. 227

(1885), pi. 1458.

Padraona daschalia (sic), Mab., Wytsman's Gen., xvii,

p. 141 (1904).

Thymelicus talantus, Plotz, I.e., p. 230, pi. 1506.

Thymelicus turica, Plotz, MS., pi. 785.

Batavia, Java, Celebes {Plotz) ; types of daschaka and
talantus in coll. Erhardt.

Recorded also from Malacca, Sarubawa, Bali, and Nias.

Elwes says he has compared nigrolimhatus with Folder's

type of archias ; Snellen's and Plotz's figures are identical.

I have not been able to find any reference for turica.
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Taractrocera ziclea. pi. II, fig. 22.

Thymelicus ziclea, Plotz, Stett. ent. Zeit., xlv, p. 289 (1884),

pi. 786.

Taractrocera ziclea, Elwes and Edwards, Trans. Zool. Soc,

xiv (4), p. 184 (1897).

Taractrocera ziclea, Watson, Journ. Bo. N. H. Soc, x, p. 677,

pi. A, f. 8, $ (1897).

Philippines {Plotz), type in coll. Erhardt.

I have this from the Philippines, and from? Thayetmyo,
Burma. Watson records it from several parts of Burma.
Plotz's figure represents the insect exactly, except that it

is rather large, Watson's does not ; therefore I refigure it.

Taractrocera aliena. PI. I, fig. 20.

Hesperia aliena, Plotz, Stett. ent. Zeit, xliv, p. 228 (1883),

pi. 700.

Java {Plotz).

Apparently closely allied to T. arcJiias.

Taractrocera sangira. PI. I, fig. 21.

Telesto sangira, Plotz, Berl. ent. Zeit., xxix, p. 230 (1885),

pi. 1509.

Celebes {Plotz), type in coll. Erhardt, Ribb, 84.

KEDESTES, Watson, P.Z. S., 1893, p. 96, type lepenula,

Wallgrn.

Kedestes macomo.

Cyclopides macomo, Trimen, Trans. Ent. Soc. (3), i, p. 405

(1862).

Kedestes macomo, Holland, P. Z. S., 1896, p. 55.

Hesperia aleta, Plotz, Stett. ent. Zeit., xliv, p. 231 (1883),

pi. 703.

Without locality [Plotz).

A common South African insect.

Kedestes paola. PI. I, fig. 23.

Cyclopides paola, Plotz, Stett. ent. Zeit., xlv, pp. 391-2

(1884), pi. 1528.

Cyclopides {!) 2^aola, Holland, P. Z. S., 1896, p. 50.

Angola {Plotz).

From the figure it might be K. tucusa, Trimen, or

protcnsa, Butler ; it looks very near to either.



Hcsperidie from the Indo-Malayan and African Regions. 17

Kedestes brunneostriga. pi. I, fig. 24.

Cyclopidcs Irunneostrv/a, Plotz, Stett. eut. Zeit., xlv, pp.

392-3(1884), pi' 1529.

Cyclopides (?) brunneostriga, Holland, P. Z. S., 189G, p. 51.

Pimdo Ndongo {Plotz).

This is placed by Plotz next K. niveostriga, Trimen, and
certainly belongs to the same genus.

PADRAONA, Moore, Lep. Ceylon, i, p. 170 (1881), type

msRsa, Moore.

Padraona gola.

Padraona gola, Moore, P. Z. S., 1877, p. 594, pi. Iviii, f. 9, ^.

Padraona goloides, Moore, Lep. Ceylon, i, p. 171, pi. Ixxi,

f. 3, 3a (1880).

Pamphila akar, Mab., C. R Soc. Ent. Belg., iii, p. Ixxi

(1883).

Thyynelie^is fdbriolata, Plotz, Stett. ent, Zeit., xlv, p. 289

(1884), pi. 784.

Apaustus alfur^Ls, Plotz, Berl. ent. Zeit., xxix, p. 229

(1885), $, pi. 1496.

Apaustus locus, Plotz, Stett. ent. Zeit., xlvii, p. 107 (1886),

?, pi. 1497.*

Celebes, Java {Plotz).

I think there can be little doubt that these are all one

species ; I have it from Burma, Perak, Ceylon, Andamans,
and the Nilgiri Hills, and it has been recorded by Elwes

from Java, Bali, Sumbawa, Pulo Laut, Nias, and the

Philippines. Plotz's locus has no locality, but it is un-

doubtedly a female of this species ; the sub-basal spots on

the hind-wings are unusual, but I have a female from

Burma and another from the Andamans similarly marked.

Padraona pseudomesa.

Padraona pseudomesa, Moore, Lep. Ceylon, i, p. 170

(1881).

Hesperia zatilla, Plotz, Stett. ent. Zeit., xlvii, p. 103

(1886), pi. 1462.

Without locality {Plotz).

Probably from India or Ceylon.

* socus in plate.
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Padraona tropica, pi. II, fig. 7.

Hes'pcria tropica, Plotz, Stett. ent. Zeit., xliv, p. 230

(1883), pi. 698.

Mexico {Plotz), on the plate Java.

There can be no doubt Mexico was inserted in error;

there is an example in the B. M. from Java identical with

PloLz's figure ; it is very near dara, Kollar, from India.

Padraona euria.

Hesperia euria, Plotz, Stett. ent. Zeit., xliv, p. 229

(1883), pi. 1486.

Pamphila ojphitns, Mab., Compt. Rend. Ent. Belg., xxvii,

p. Ixxiv (1883).

Telicota oQ^phitus, Elwes and Edwards, Trans. Zool. Soc,

xiv (4), p. 256 (1897).

Padraona pavor, de Nice., Journ. As. Soc. Beng., Ixiii,

p. 53, pi. iv, f. 8 (1894).

Sumatra (Plotz).

I have this from Sumatra. De Niceville's type also

came from Sumatra.

Padraona sunias. PI. I, fig. 22.

Pamphila sunias, Felder, Sitzb. Ak. Wiss. Math. Nat. CI.,

xl, p. 462, sep. p. 15 (1860).

Telicota dara, Elwes and Edwards (pars), Trans. Zool. Soc,

xiv (4), p. 254 (1897).

Hesperia ahrendti, Plotz, Stett. ent. Zeit., xliv, p. 230

(1888), pi. 695.

Amboina (Plotz).

Folder's type came from Amboina; this figure agrees

with Folder's description ; according to Elwes, who took

some trouble in trying to find the type, it has got mis-

placed in theFelderian collection at Tring. I do not think

there can be any doubt about this identification.

Padraona zeno.

Pamphila zeno, Trimen, Trans. Ent. Soc. (3), ii, p. 179

(1864).

Padraona zeno, Holland, P. Z. S., 1896, p. 59.

Pamphila splendens, Mab., Pet. Nouv. Ent., ii, p. 114

(1877).
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Hesperia coanza, Plotz, Stett. ent. Zeit., xliv, p. 232 (1883),
pi. 1466.

Padraona rvatso7ii, Butler, P. Z. S., 1893, p. 671.

Angola (Flotz).

A common African Hesperid, also recorded from South
and Central Africa.

Padraona wamba. PI II, fig. 8.

Hesperia wamba, Plotz, Stett. ent. Zeit., xlvii, p. 103 (1886),
pi. 1463.

Aru (Flotz), type in coll. Erhardt.

There is an example from Aru and another from Ke in

the B. M. ; this species is called wam.a in Plotz's plate and
in his index.

Padraona dara.

Eesjperia dara, Kollar, Hiigel's Kaschmir, iv, p. 4.55

(1848).

Padraona dara, Elwes and Edwards (pars), Trans. Zool,

Soc, xiv (4), p. 254 (1897).

Pamphila zebra, Mab., Pet. Nouv. Ent., p. 167 (1877).

Hesperia nala, Plotz, Stett. ent. Zeit., xliv, p. 231 (1883),
pi. 1464.

India {Plotz), type in coll. Erhardt.

On the plate Erhardt has written " = zebra, Mab."
Mabille himself sank his zebra to dara with a query in

Wytsman's Gen. Ins. Hesp., p. 141 (1904).

TELICOTA, Moore, Lep. Ceylon, i, p. 169 (1881), type
augias, Linn.

Telicota aruana. pi. II, fig. 9.

Hesperia aruana, Plotz, Stett. ent. Zeit., xlvii, p. 103
(1886), pi. 1460.

Pamphila atUoleon, Miskin, Proc. Boy. Soc. Queensland,
1889, p. 147.

Aru (Plotz), type in coll. Erhardt.

The figure corresponds with verified examples of awdo^eon

in coll. Hewitson.
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Telicota ternatensis. pi. II, fig. 10.

Telicota teomatensis, Swinhoe, Ann. Mag. N, H. (7), xx, p.

433 (1907).

Ternate (
Wallace), type in B. M.

Morotai {Bernstein).

This species is not unlike 2^<^('l'}nc(,'>'um, Moore, but that

insect belongs to Mabille's genus Gorone, the species of

which, though resembling Telicota, have no sex mark.

CORONE, Mab., Pet. Nouv. Ent., p. 205 (1878), type

ismcnoides, Mab.

CORONE CHRYSOZONA. PL II, fig. 11.

Hesperia chrysozona, Plotz, Stett. ent. Zeit., xliv, p. 237

(1883), pi. 709.

Padraona chrysozona, Semper, Schm. Philipp., p. 301, pi.

xlix, f. 13, $, 14, $ (1892).

Telicota palviarum, (part) Elwes and Edwards. Trans. Zool.

Soc, xiv (4), p. 262 (1897).

Philippines (Plotz).

This certainly is not palmarum, Moore, which I have
from Sikhim and the Khasia Hills ; Plotz's figure is

excellent, Semper's is very bad, I therefore refigure it.

CORONE DOBBOE. PI. II, fig. 12.

ffespeo'ia dohhoe, Plotz, Berl. ent. Zeit., xxix, p. 227 (1885),

pi. 1459.

Aru (Plotz), type in coll. Erhardt.

There is an example from Aru Island and two from Ke
in the B. M.

CORONE KOBROS.

Plastingia hobros, Plotz, Berl. ent. Zeit., xxix, p. 228 (1885),
pi. 1467.

Padraona proclcs, de Nice., Journ. Bo. N. H. Soc, vii (3),

p. 353, pl.J, f. 7, ^,8, $ (1893).

Aru (Plotz), type in coll. Erhardt.

Plotz's figure only faintly indicates the orange band of

the hind-wings running up the interior nervules towards
the base ; but I also have examples of procles from Aru
Island exactly corresponding with de Niceville's figure

;

his types came from the adjacent Island of Ke, from whence
there is a nice series in the B. M.

I
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OCYBADISTES, Heron, Ann. and Mag. N. H. (6), xiv.

p. 105 (1894), type walkeri, Heron.

OCYBADISTES MARNAS. PI. II, fig. 13.

Pamrihila mamas, Felder, Sitzb. Ak. Wiss. Math. Nat. CI.,

xl, p. 462 (1860).

Telicota mamas, Elwes and Edwards, Trans. Zool. Soc, xiv

(4), p. 256 (1897).

Apaustus dschilus, Pliitz, Berl. ent. Zeit, xxix, p. 229

(1885), pi. 1494.

N. Guinea {Plbtz), type in coll. Erhardt.

The band on the hind-wing in Plotz's figure is rather

narrower than usual, otherwise it is similar to examples in

my own collection from N. Guinea, which correspond with

Elwes' description given from an example in the Felder

collection labelled in contemporary handwriting " Am-
boina Doleschall." There are examples of mamas in the

B. M. from Amboina, Morty, N. Guinea, and Queensland.

OCYBADISTES FLAVOGUTTATA. PI. II, fig. 14.

Hesperia flavoguttata, Plotz, Stett. ent. Zeit., xliv, p. 231

(1883), pi. 696.

Manilla {Plotz).

I think this locality must be wrong ; there are several

examples from Australia in the B. M. and in my own
collection which correspond very well with Plotz's figure

;

it is not noticed by either Semper or Elwes.

OCYBADISTES TANUS. PI. II, fig. 15.

Apaustus tanus, Plotz, Berl. ent. Zeit., xxix, p. 228 (1885),

pi. 1493.

N. Guinea {Plotz), type in coll. Erhardt.

There are examples in the B. M. from N. Guinea.

BAORIS, Moore, Lep. Ceylon, i, p. 165 (1881).

Type, B. {Hesperia) oceia, Hewits.

Baoris beraka. pi. Ill, fig. 1.

Hesperia heraka, Plotz, Berl. ent. Zeit., xxix, p. 227 (1885),

ph 1427.

Celebes {Plotz), type in coll. Erhardt.

This looks like a verv large female of Bacons oceia, Hew.
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? Baoris sakara. pi. II, fig. 16.

Hesperia sakara, Plotz, Stett. eut. Zeit., xlvii, p. 90 (1886),
pi. 1358.

N. Guinea {Plotz), type in coll. Erhardt,

Unknown to me.

CALTORIS, Swinhoe, Trans. Ent. Soc, 1893, p. 393, type
humara, Moore.

PoLYTREMis, Mab., Wytsinan's Genera, xvii, p. 136 (1904).

Caltoris nirwana. pi. II, fig. 20.

Hesperia oiirwana, Plotz, Stett. ent. Zeit., xliii, p. 436

(1882), pi. 387.

Java [Plotz).

If the lowest white spot on the fore-wings was placed

more inwards, in a line with the discal row, this figure

would exactly resemble Caltoris conjuncta, Herr.-Schatf,, a

common Javan insect ; I have Javan examples quite as

large and otherwise identical.

Caltoris assamensis.

Parnara assamensis, Wood—Mason, and de Nicev., Journ.

As. Soc. Beng., 1882, p. 65.

Hesperia alice, Plotz, Stett. ent. Zeit., xliv, p. 45 (1883),

pi. 543.

Mergui, Philippines (Plotz).

Recorded from Sikhim and Assam ; I have examples
from Cherra Punji, in Assam, exactly like Plotz's figure ; it

seems as if Plotz thought Mergui was in the Philippines.

Caltoris laraca. PI. II, fig. 21.

Caltoris laraca, Swinhoe, Ann. Mag. N. H. (7), xx, p. 434,

(1907).

Woodlark Island (Ileek), type in B. M.

Caltoris jolanda. PI. Ill, fig. 3.

Hesperia jolanda, Plotz, Stett. ent. Zeifc., xlvii, p. 95 (1886),

pi. 1404.

Parnara tulsi, Elwes and Edwards (pars), Trans. Zool. Soc,

xiv (4), p. 284 (1897).

Java (Plotz).

Elwes and Edwards sink this species to tulsi, fide
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Mabille, but Mabille must have been mistaken in his

identification of tvlsi ; I have two pairs of that species

identified by de Niceville. Plotz's figures do not at all

represent them; his male is uncommonly likede Niceville's

figure of Zampa zenon, Journ. Bomb, N. H. Soc, ix (4), p.

391, pi. Q, f. 58 (1895); but his female (and they are

evidently a pair) resembles nothing with which I am
acquainted ; without examining the type specimen it is

impossible to say to what genus it belongs.

Caltoris colaca,

Hesperia colaca, Moore, P. Z. S., 1877, p. 594, pi. Iviii,

f. 7.

Parnara cingala, Moore, Lep. Ceylon, i, p. 167, pi. Ixx,

f. 3a, 3& (1881).

Hesperia urcjus, Plotz, Berl. ent. Zeit., xxix, p. 226 (1885),

pi. 1415.

Hesperia saruna, Plotz, 1. c, xlvii, p. 90 (1886), pi. 1429.

Aru, Java, India (Plotz), both types in coll. Erhardt.

All over India and Ceylon; recorded also from Bali and

from Nias. The spots on the fore-wings above and below

are smaller than usual, but I have one from Bombay with

these spots quite as small. At the end of the cell there

are generally two spots, sometimes only one, and some-

times both are obsolescent; in the figures in Plate 1415

there is only one, in 1429 both are absent; I have Indian

examples like both.

Caltoris bevani.

Hesperia hevani, Moore, P. Z. S., 1878, p. 688.

Hesperia vaika, Plotz, Stett. ent, Zeit., xlvii, p. 96 (1886),

pi 1414,^.
Parnara thyone, Leech, Butt. China, &c., p. 610, pi. xlii,

f. 4, $ (1894).

India {Plotz).

Common all over the East ; I have it from many
Indian localities from the north to the south, from the

Philippines, N. Guinea, and Borneo.

CHAPRA, Moore, Lep. Ceylon, i, p. 169 (1881), type

mathias, Fabr.

Chapra agna.

Hesperia agna, Moore, P. Z. S., 1865, p. 791.
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Hes^oeria chaya, Moore, 1. c.

Baoris chatja, Distant, Rhop. Mai., p. 384, pi. xxxiv, f. 9

(1886).

Hcsperia clla, Plotz, Stett. ent. Zeit., xliv, p. 45 (1883),

pi. 549.

Hespcria halarama, Plotz, 1. c, p. 46, pi. 552.

Java, Philippines (Plotz), type ella in coll. Erhardt.

The type of halarama is from the Philippines.

The latter is much the larger, but the species varies

much in size, and is common in all the Islands as well as

all over India and China ; I have it in my own collection

from the Philippines, Borneo, Japan, and many parts of

India; it is merely a form of the still more common
Chapon mathias, Fabr., with one extra subapical white

dot.

PARNARA, Moore, Lep. Ceylon, i, p. 166 (1881), type

guttatiis, Brem.

Parnara guttatus.

Endamus guttatus, Bremer and Grey, Schm. N. China's,

p. 10, pi. iii, f. 2 (1853).

Hesperia fortunci, Felder, Verh. Zool.-bot. Ges. Wien., xii,

p. 489 (1862).

Pamphila mangala, Moore, P. Z. S., 1865, p. 792.

Hesperia sifa, Plotz, Stett. ent. Zeit., xlvii, p. 96 (1886),

pi. 1418.

Hesperia kolantiis, Plotz, Berl. ent. Zeit,, xxix, p. 227

(1885), pi. 1421.

Hesperia nondoa, Plotz, 1. c, p. 97, pi. 1422.

Java, India, Manilla {Plotz).

The spots in this species vary very much in size ; at the

end of cell of fore-wings there are generally two spots,

sometimes only the lower one. Watson in his monograph
of the Family in P. Z. S., 1893, keeps guttatus and hada as

distinct forms.

Parnara bada.

Hesperia hada, Moore, P. Z. S., 1878, p. 688.

Parnara hada, Moore, Lep. Ceylon, i, p. 167, pi. Ixx,

f. 2, 2a (1881).

Hesperia intermedia, Herr.-Schaff., MS., Plotz, Stett. ent.

Zeit. xliv, p. 44 (1882).
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Hesperia haga, Plotz, 1. c, xlvii, p. 96 (1886), pi. 1416.

Java and Manilla {Plotz).

The white spots on intermedia from Java are more
pronounced than those on the Manilla insect, but the

size of the spots on the fore-wiogs and the number of

spots of the hind-wings are very variable ; I have an
example from the Philippines with the spots quite as

prominent and complete as those in the Javan example
figured by Plotz ; hada is only a small form of Parnara
guttata, Brem., from China and Japan, of which I have
many examples, but it seems to be a constant form
without any spots at the end of the cell of fore-wings,

and is common in India and the Islands.

Parnara w^ambo. PL II, fig. 17.

Hesperia wamho, Plotz, Stett. ent. Zeit., xlvii, p. 97

(1886), pi. 1420.

Chapra wamho, Holland, P. Z. S., 1896, p. 62.

Africa (Plotz).

This certainly is a Paroiara and not a Chapra ; neither

the figure nor the description show any stigma ; it very

closely resembles guttatus, Brem.

Parnara dandeli. PI. II, fig. 18.

Hesperia dandeli, Plotz, Berl. ent. Zeit., xxix, p. 226

(1885), pi. 1417.

Batavia (Plotz).

This insect is unknown to me.

Parnara poutieri. Pi. II, fig. 19.

Hesperia poutieri, Boisd., Faun. ent. Madag., p. QQ (1833).

Parnara poutieri, Holland, P. Z. S., 1896, p. 63.

Hesperia ibara, Plotz, Stett. ent. Zeit., xliv, p. 38 (1883),

pi. 1398.

Chapra mathias, Holland (part), 1. c, p. 61.

Madagascar (Plotz).

Plotz's figure looks like poutieri, it comes from the

same locality and has no stigma, and therefore I think

Dr. Holland was wrong to sink it to mathias ; he does not

say that he saw Plotz's type.
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NOTOCRYPTA, de Nice., Journ. Bo. N. H. Soc, iv,

p. 188 (1889), type curmfascia, Felder.

Plesioneura, Felder, Wien. ent. Mon., vi, p. 29 (1862)
(praeocc), type curvifascia, Felder.

NOTOCRYPTA FEISTHAMELII.

Thymeh fcisthamclii, Boisd., Voy, I'Astrolabe, Ent., p. 159,

Lep., pi. iii, f. 6 (1832).

Notocry-pta fcisthamelii, Elwes and Edwards, Trans. Zool.

Soc, xiv (4), p. 239 (1897).

Plesioneura varians, Maassen, pict. 1, pi. xxxix, f. 11.

Plesioneura varians, Plotz, Berl. ent. Zeit., xxvi, p. 262

(1882), pi. 237.

Notocrypta varians, de Nicev., Journ. Bomb. N. H. Soc, iv,

p. 192 (1889).

S. Asia {Plotz).

This is nothing but /e^s</^amc/u, and most certainly came
from India; I have many examples identically the same
from various parts which exactly correspond with Island

examples,

NOTOCRYPTA ALYSOS.

Plesioneicra alysos, Moore, P. Z. S., 1865, p. 789.

Plesioneura chimera, Keferstein, MS., i, p. 1 (1882).

Plesioneura cJiim/era, Plotz, Berl. ent. Zeit., xxvi, p. 262

(1882), pi. 238.

Notocrypta chimmra, de Nicev., Journ. Bomb. N. H. Soc,

iv, p. 192 (1889).

India {Plotz).

A beautiful figure of typical alysos, which is very closely

allied to, if not identical with, feisthamelii.

Notocrypta waigensis. PI. Ill, fig. 10.

Plesioneura waigensis, Plotz, Berl. ent. Zeit., xxvi, p. 263

(1882), pi. 240.

Plesioneura waigensis, Ribbe, Iris, i, p. 86 (1886).

Notocrypta waigensis, de Nicev., Journ. Bomb. N. H. Soc,

iv, p. 192 (1889).

Waigiou {Plotz).

One of the many forms of feisthamelii, Boisd. I agree

with Elwes and Edwards (p. 239) that it is not possible to
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distinguish between these forms, which have many names.

I have examples corresponding with waigensis from N.

Guinea, Java, Ke Island, Cairns in Australia, and many parts

of India.

NOTOCRYPTA INSULATA. PI. Ill, fig. 9.

Plesioneura insulata, Butler, Ann, and Mag. N. H. (5), x,

p. 154 (1882).

Plesioneura insulata, Butler, 1. c, xi, p. 424 (1883).

Notocrijpta insulata, de Nice v., Journ. Bomb. N. H. Soc,

iv, p. 190 (1889).

Plesioneura wokana, Plotz, Berl. ent. Zeit., xxix, p. 225

(1885), pi. 346.

Aru (Plotz), type in coll. Erhardt.

Butler records it from N. Britain and Aru, and I have

two from Ke Island ; also one from the Duke of York

Island; the markings above and below are similar.

NOTOCRYPTA ALUENSIS. PI. Ill, fig. 11.

Notocrypta aluensis, Swinhoe, Ann. Mag. N. H, (7), xx, p.

434 (1907).

Alu Island, types in B. M.
Somewhat resembling N. luohana, Plotz, from Aru and

Ke Islands.

? Notocrypta leucographa. PI. II, fig. 1.

Plesioneura leucographa, Plotz, Berl. ent. Zeit., xxvi, p. 262

(1882), pi. 235.

Notocrypta leucographa, de Nicev., Journ. Bomb. N. H. Soc,

iv, p. 192 (1889).

Charmion ficulnea, (part) Elwes and Edwards, Trans. Zool.

Soc, xiv (4), p. Ill (1897).

India.

I do not know this species. The figure certainly does not

represent Charmion ficulnea, Hew. = signata, Druce ; the

white band is at a different angle and ends in a point

hindwards, the antennae are those of a Notocrypta; in

ficulnea the band terminates squarely on vein 2 in every

example I have examined, and the antennse are very

different.
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ASTICTOPTERUS, Felder, Wien. ent. Mon., iv, p. 401

(1860), type jama, Felder.

ASTICTOPTERUS JAMA. PI. II, fig. 2.

Astictojpterus jama, Felder, Wien. ent. Mon., iv, p. 401

(1860).

Astictopterus jama, Elwes and Edwards, Trans. Zool. Soc,
xiv (4), p. 172 (1897) (note).

Isoteinon mclania, Plotz, Berl. ent. Zeit., xxix, p. 230 (1885),
pi. 1522.

Astictopterus melania, Plotz, Stett. ent. Zeit., xlvii, p. 110
(1886).

Malacca {Plotz).

Elwes points out that the insect which stands in the

Felder collection as jama is not that insect, and does not
correspond with Felder's description ; it is Koruthaialos

zanites, Watson. Felder's description compares his jama
with pygmxa, Fabr., which certainly is allied to melania

;

there are examples from Malacca, Sclangor, and Sumatra
in the B. M., and I have it from Perak and Karwar in

Southern India; there are no markings above or below,

the shade of colour being somewhat paler than it is above,

and with a slight ochreous-pinkish tinge.

PARUALEODES, Butler, Ent. Mo. Mag., vii, p. 96 (1870),

type edipus, Cram.

Pardaleodes incerta.

Pamphila incerta, Snellen, Tijd. voor Ent. 1872, p. 29,

pi. 10, f. 10, 11, 12.

Pardaleodes incerta, Holland (part), P. Z. S., 1896, p. 75.

Hes'peria murcia, Plotz, Stett. ent. Zeit., xliv, p. 229 (1883),

pi. 749.

W. Africa {Plotz).

PLASTINGIA, Butler, Ent. Mo. Mag., vii, p. 95 (1870),

type favescens, Felder.

Plastingia corissa.

Hesperia corissa. Hew., Ann. and Mag. N. H. (4), xviii,

p. 455 (1876).

Plastingia corissa, Elwes and Edwards, Trans. Zool. Soc,
xiv (4), p. 229 (1897).
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Plastingia drancus, Plotz, Stett. ent. Zeit., xlv, p. 149

(1884), pi. 726.

Tsoteinon indrasana, Elwes aud de Nice v., Journ. As. Soc.

Beng., 1886, p. 441, pi. xx, f. 5, g (1886).

No locality (Plotz).

Plotz's figure is identical with Hewitson's type, with

which I have compared it ; in the plate is written in pencil

"= corissa, Hew."

LOTONGUS, Distant, Rhop. Mai., p. 371 (1886), type

calathus, Hew.

LOTONGUS CALATHUS.

Endamus calathus, Hew., Ann. and Mag. N. H. (4), xviii,

p. 353 (1876).

Lotongus calathus, Elwes and Edwards, Trans. Zool. Soc,

xiv (4), p. 231 (1897).

Hesperia parthenope, Plotz, Stett. ent. Zeit., xlvii, p. 91

(1886), pi. 1365, $.

Kesperia parthenope, Weymer, Stett. ent. Zeit., xlviii, p. 17,

pi. ii, f. 8, $ (1887).

Lotongus parthenope, de Nicev., Journ. Bomb. N. H. Soc,

xiv (4), p. 354, pi. J, f. 4, $, 5, $ (1892).

Hesperia traviata, Plotz, 1. c, p. 91, pi. 1366, $.

Lotongus maculatus. Distant, 1. c, p. 372, pi. xxxv, f. 1 (1886).

Plesioneura aliena, Stand., Iris, ii, p. 155 (1889).

Proteides zalates, Mab., Ann. Soc Ent. Belg., xxxvii, p. 52

(1893).

Proteides surus, Mab., Bull. Soc. Ent. Fr., 1895, p. lix.

Nias, Sumatra (Plotz).

Hewitson's type came from Sumatra. I agree with Elwes
that this is a variable species ; it has also been recorded
from the Philippines, Kina Balu, Malacca, Borneo, and
Java. Plotz's figure of the male has only the spot at the end
of the cell and two outside it, and on the underside, in

addition to the discal band of spots, there is only one spot

at the end of the cell, none above it ; in the female there

is a bifid larger spot at the end of the cell, and two beyond
it, and on the underside a similar spot above, and one elon-

gated spot below on the hinder margin ; in neither sex is

there any white at the apices of the hind-wings below. I

have the species from Nias, but in my examples there is

a white, narrow, apical space on the hind-wings below.
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UNKANA, Distant, Rhop. Mai., p. 369 (1886), type hatara,

Distant.

Unkana attina.

Hesperia attina, Hew., Trans. Ent. Soc. (3), ii, p. 489

(1866), ?.

Unkana attina, Distant, 1. c, f. 30.

Unkana attina, Elwes and Edwards, Trans. Zool. Soc, xiv

(4), p. 234 (1897).

Hesperia latreillei, Felder, Reise Nov. Lep., iii, p. 511,

pi. Ixxi, f. 8 (1866), ?.

Hesperia anitta, Plotz, Stett. ent. Zeit., xliii, p. 337 (1882),

$, pi. 1374.

Ismene hatara, Moore, MS., Cat. Lep. E. I. C, i, p. 249

(1857), $.

Unkana hatara, Distant, Rhop. Mai., p. 370, pi. xxxiv, f. 11,

$ (1886).

Habitat unknown (Plotz).

Recorded from the Philippines, Java, Malacca, Perak,

and Moulmein, and in my own collection from Kuching,

Borneo.

The ground colour of the hind-wings below in Plotz's

figure is not white enough, but it unmistakably represents

this species.

SABERA, nov.

Palpi upturned thickly liairy, antennae two-thirds the length

of the costa, clnb rather long and even, not thick, apiculus short and

curved, fore-wing narrow, costa very slightly curved, apex bluntly

acute with outer margin oblique, hind margin straight and less than

two-thirds length of costa, hind-wing with the outer margin evenly

rounded, legs slender, hind-legs with long hair on the inner side,

mid tibiae with one pair spurs, hind tibife with two pairs ; fore-

wings with vein 2 from about the middle of the cell, 3 from

before the lower end, 4 from the end, 5 below the middle of

discocellular, 6 and 7 from iipper end, 8 from close to upper

end, 12 ending on costa well beyond upper end of cell, hind-wings

with vein 4 from end of cell, 2 and 3 from close before end at

equal distances apart, 5 from the middle of discocellular, 6 and 7

from upper end, 8 coincident with 7 for a short distance from the

base, then well separated.

Type csesina. Hew.
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Sabera c^sina.

Hesperia aesina, Hew., Trans. Ent. Soc, iii (2), p. 491

(1866).

Hesperia c^sina. Hew., Ex. Butt. V. Hesp., pi. 6, f. 57

(1873).

Waigiou (Hewitso7i).

I have this from Brunei, N. Borneo, Gennan, New
Guinea, Humboldt Bay, and Cairns, Queensland ; the
females appear to have the white discal macular band of

the fore-wings narrower and less complete than the males.

EETION, de Nicev., Journ. Bomb. N. H. Soc, Ix (4), p.

395 (1895), type elia, Hew.

Eetion elia.

Hesjjeria elia, Hew., Trans. Ent. Soc. (3), ii, p. 489 (1866).

UhJcana elia, Distant, Rhop. Mal., p. 370, pi. xxxiv, f. 25

(1886).

Hesperia ehirtis, Plotz, Berl. ent. Zeit., xxix, p. 226 (1885),
pi. 1373.

Malacca {Plotz), type in coll. Erhardt.

ZEA, Distant, Rhop. Mal, pp. 369 and 377 (1886), type
mytheca, Hew.

Zea taprobanus.

Hesperia taprohanus, Plotz, Berl. ent. Zeit., xxix, p. 226
(1885), pi. 1371.

Hesperia taprohanus, Plotz, Stett. ent. Zeit., xlvii, p. 92
(1886).

Zea mythecoides, de Nicev., Journ. Bomb. N. H. Soc, xii

(1), p. 157, pi. AA, f. 33, $, 34, $ (1898).

Ceylon {Plotz), type in coll. Erhardt.

Plotz's figure is very similar to de Niceville's ^ figure

;

de Niceville's examples came from South Celebes; he states,
" Described from three males and one female received from
the capturer Herr C. Ribbe, who calls it Pamphila
taprohana, a species unknown to me." I have two males
from the same locality.

PLOETZIA, Saalm., Lep. Madag., i, p. 115 (1884), type
a,mygdalis, Mab.

Systole, Mab., Lep. Madag., i, p. 330 (1885), type
amygdalis, Mab.
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Ploetzia fiara.

Proteides fiara, Butler, Trans. Ent. Soc, 1870, p. 503.

Hesperia fiara, Plotz, Stett. ent. Zeit., xliii, p. 314 (1882),

pi. 255.

Ploetzia fiara, Holland, P. Z. S., 1896, p. 94.

S. Africa {Plotz).

On the plate is " natalica, Plotz," but he published the

species as fiara, Butler, having found out bis mistake

before going to press ; on the plate is written in pencil

« = fiara."

Ploetzia niveicornis.

Hesperia niveicornis, Plotz, Stett. ent. Zeit., xliv, p. 3

(1883), pi. 1390.

Baoris niveicoriiis, Holland, P. Z. S., 1896, p. 71.

Perichares albicornis, Butler, P. Z. S., 1896, p. 132, pi. vi, f 8.

Angola {Plotz).

Butler's type came from Lower Nyika ; it is much like

Plotz's figure, and if not identical, it is certainly a race of

the same species.

ISMENE, Swainson, Zool. 111., i, pi. 16 (1820), type

cedijwdea, Swainson.

IsMENE NESTOR.

Ismene nestor, Mosch., Verb. Zool.-bot. Gess. Wien., xlviii,

p. 208 (1878).

Ismene firdusi, Plotz, MS., pi. 1153.

Ismene ionis, de Nicev., Journ. Bomb. N. H. Soc, ix (4), p.

403, pi. Q, f. 61, ^ (1895).

Ismene ionis, Elwes and Edwards, Trans. Zool. Soc, xiv (4),

p. 295 (1897).

" Ostindien " {Plotz).

Moscbler also records it from Java, de Niceville from

Sambawa and West Java ; Plotz figured it under the name
firdiLsi, but did not describe it, having discovered it was

Moschler's species. " Ostindien " in continental language

is Java.

Ismene cedipodea.

Ismene cedipodea, Swainson, Zool. 111., i, p. 116, pi. xvi (1820).

Ismene consohrina, Plotz, Stett. ent. Zeit., xlv, p. 55 (1884),

pi. 1187.
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Java {Plutz).

The female has a rather bright patch of blue-green in

the middle of both wings towards the base ; the thorax

and basal portions of the abdomen are covered with hairs

of the same colour; both types were females. There Jire

several examples of both sexes from Java in the B. M. and

in my museum,

ISMENE LUSCA. PI. Ill, fig. 4.

Ismene lusca, Swinhoe, Ann. Mag. N. H, (7), xx, p. 434

(1907).

Maros, S. Celebes, type in B. M.

BURAHA, Swinhoe, Trans. Ent. Soc, 1893, p. 329, type

vasutana, Moore,

BURARA RADIOSA, PI. Ill, flgS. 5, 6,

Ismene radiosa, Plotz, Berl. ent. Zeit., xxix, p. 232 (1885),

pi. 1588.

Celebes {Plotz), type in coll. Erhardt.

Nearer /, lara, Leech, from China, than any other

species known to me,

HASORA, Moore, Lep. Ceylon, i, p, 159 (1881), type

hadra, Moore,

Parata, Moore, 1, c, p. 160, type cliromus, Cram.

Hasora certhia, pi. Ill, figs. 7, 8.

Ismene certhia, Plotz, Stett. ent, Zeit., xlv, p. 59 (1884),

pi. 1172 $ ?,

Philippines {Plotz).

There is a female from Mindoro in the B. M, ; it differs

from hadra, Moore, from India in very much the same
manner as anura, de Niceville ; its anal lobe is more pro-

nounced than in anura, but is very much less than it is in

tad.ra.

Hasora gn^eus,

Ismene gnmus, Plotz, Stett. ent, Zeit., xlv, p. 58 (1884),

pi. 1171,

Hasora gnieus. Semper, Schmett. Philipp., p, 290 (1892),

Hasora gnxus, Elwes and Edwards, Trans, Zool, Soc, xiv

(4), p. 298 (1897),

Ismene hadra, var. celebica, Stand., Iris, ii, p. 138 (1889),

trans, ent. soc, lond. 1908,

—

part I. (may) 3
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Philippines (Plot.-), type in coll. Erhardt.

Very closely allied to H. hadra, Moore, only differing in

the two white spots on the hind-wings below being much
larger ; I have examples from Brunei, N. Borneo, with
the white spots on the hind-wings below quite as large as

those figured in Plotz's plate, received with a number of

ordinary hado'a from the same locality.

Hasora simplicissima.

Ismene simplicissima, Mab., Bull. Soc. Ent. Fr. (5), vi,

p. XXV (1876).

Hasora sim.plicissima, de Nicev., Journ. Bomb. N. H, Soc,
ix (4), p. 405, pi. Q, f. 62, $, 63, $ (1895).

Ismene pJtilctas, Plotz, Stett. ent. Zeit., xlv, p. 55 (1884),
pi. 1159.

Hasora hadra, Distant (nee Moore), Rhop. Mai., p. 374,

pi, XXXV, f. 3 (1886).

Hasora hadria, de Nicev., Journ. Bomb, N. H. Soc, iv, p.

172 (1889).

Philippines (Flotz).

Plotz must have made his drawing from a damaged
specimen, a male, there being no anal lobe, but the under-

side corresponds with de Niceville's figure. There can be
no doubt that these are all one species, it is fairly common
in many of the Islands ; it has also been recorded from Bali,

Sumatra, Malacca, and Burma ; I have it also from Java.

Hasora mimosa. PI. Ill, fig. 2,

Hasora mimosa, Swinhoe, Ann. Mag. N. H. (7), p. 435,

(1907).

Borneo, two examples {Crowley hequest), type in B. M.

Hasora chabrona. PI. II, fig. 3.

Ismene chabrona, Plotz, Stett. ent. Zeit., xlv, p. 5 (1884),

pi. 1590.

Hasora chaJjrona, de Nicev., Journ. Bomb. N. H. Soc, ix

(4), p. 406 (1895).

Malacca {Plotz).

The figure well represents the common Eastern Hasora,

and de Niceville's remarks on the subject appear to me to

be absolutely correct; I have it from the Philippines,

Sumatra, N. Borneo, Ceylon, Perak, Tonkin, Bombay,
Lanaoli, Poena, and Cherra Punji. It is quite distinct
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from vitta, Butler, as stated by de Niceville ; of this form
I have examples from Labuan, Kina Balu, and Brunei,
Borneo

; it is uniformly a good deal larger, and has no
spots on the fore-wings above or below.

Hasora wortha. pi. II, fig. 5.

Haswa ivortha, Swinhoe, Ann. Mag. N. H. (7), xx p 435
(1907).

V
/

'
1

Java (Crowley bequest), type in B. M,

Hasora habroa. PI. II, fig. 4.

Hasora habroa, Swinhoe, Ann. Mag. N. H. (7), xx, p. 436
(1907).

w r

Celebes, type in B. M.

Hasora meala. PI. II, fig. 6.

Hasora meala, Swinhoe, Ann. Mag. N. H. (7), xx p 437
(1907).

V /'
>
f

Celebes ( Wallace), type in B. M,

Hasora cel^nus.

Papilio celiBUus, Cram., Pap. Exot., iv, pi. 393 f A B
(1782).

Ismene salanga, Plotz, Berl. ent. Zeit., xxix, p. 232 (1885),
pi. 1592.

Malacca, Aru {Plotz), type in coll. Erhardt.
Plotz's figures (two) represent this species very well ; I

have it from Amboiua, where Cramer's type came from
;

de Niceville records it from Sumatra.

Hasora lizetta. PI. Ill, fig. 12.

Ismene lizetta, Plotz, Stett. ent. Zeit., xlv, p. 59 (1884)
pL 1157.

Java {Plotz).

Figured and described by Plotz from a specimen in
Mus. Berlin, No. 5177; without examining the type
specimen it is impossible to say what it is, but it looks
suspiciously like an example of H. celmnus. Cram., which
de Niceville recorded from Sumatra in Journ. As. Soc.
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Beng., 1895, p. 554, with the inner portion of the purplish

colour on the wings below rubbed out ; however, there are

no brands shown in the male and no shadings on the wings

below.

Explanation of Plates I—III.

[See Explanation facing the Plates.]
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II. Notes on some Butterflies taken in Jamaica. By G.

B. LoNGSTAFF. M.D.. F.RC.R, F.E.S.

[Read November 6, 1907.]

The island of Jamaica is 144 miles loug by 49 miles wide,

and comprises an area of 4207 square miles, so that it is

about equal to the counties of Devon and Somerset taken

together. It lies well within the tropics, being between

the latitudes 17'' 45' and 18' 35' N.

Rather more than half the total area of the island is

below the 1000 feet contour line, but some 60 square miles

have an altitude of 4000 feet and upwards, the highest

point reached by the Blue Mountains being 7360 feet.

My most remote points were separated by 120 miles of

longitude, and 40 miles of latitude, but though I spent

three weeks at an elevation of 2000 feet and upwards my
highest point was but 2900 feet.

As regards geological formations, I collected upon almost

all those of which the island is made up, with one im-

portant exception—I did not explore the Blue Mountains,

...ideed there seemed to be little to induce one to do so at

that time of the year.

My remarks naturally enough apply to the places that I

have visited, and to the times of my visits, limitations

which should not be forgotten. My collecting was con-

fined to ten weeks (Dec. 31—March 8) of the dry season,

the tropical winter. However, the general aspect of the

country towards the end of the dry season does not sug-

gest to the EngUsh visitor either winter or early spring,

but rather a fine, hot, late autumn, with burnt-up,

gone-to-seed herbage and falling leaves. The quiet and

solitude of the woods was surprising, so that the falling

of a big leaf, such as are common in the tropics, would

make clatter enough upon the path to give one a start.

Often where trees and varied undergrowth little disturbed

by cultivation suggested a profusion of insects, almost none

were found. Not only were butterflies scarce, but beetles,

bees, wasps, and especially flies. There is a note in my
diary for Febr. 16th :

" Christiana. Caught a wasp, the

first I had seen since Constant Spring " (Jan. 14), During

TRANS. ENT. SOC. LOND. 1908.—PART I. (MAY)
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that month I took but about balf-a-dozen flies. Mr. H. P.

Gosse, in bis altogether admirable " Naturalist's Sojourn in

Jamaica," expresses his surprise at the scarcity of insects,

in words that seem to merit quotation. " I had left

England with high expectations of the richness of the

West Indian entomology : large and gaily-coloured beetles,

I supposed, would be crawling on almost every shrub,

gorgeous butterflies be filling the air, moths be swarming
about the forest-edges at night, and caterpillars be beaten
from every bush. These expectations were far from
being realised : ... in general butterflies are to be ob-

tained only casually. Moths are still more rare . . .

in general beetles and the other orders are extremely
scarce, and especially Diptera ; I have often been astonished

at the paucity of these, as compared with their abundance
in Canada and the Southern United States. . . . One
may often walk a mile,—I do not mean in the depth of

the forest, but in situations comparatively open, beneath
an unclouded sun,—and not see more than a dozen
specimens of all orders" (pp. 94, 95).

I was told that something between sixty and seventy

species of butterflies occur in Jamaica, and it is a surpris-

ing fact that such a large tropical island should not pro-

duce more species than Great Britain. During my ten

weeks' collecting I obtained forty-seven species, as com-
pared with thirty-six species that are to be found in the

one Devonshire parish of Mortehoe. Indeed for the most
part I found Jamaica poorer in butterflies than Mortehoe
in the summer. There were but two occasions on which
the numbers were comparable, both near Port Antonio.

On the afternoon of February 25th I was ferried over to

Navy Island. The Trade-wind was blowing rather strongly,

and the only sheltered spot was some swampy ground to

the leeward of a bluff; here Anartia jatrophie, Linn., was
in the greatest profusion, many being busy about the

flowers of the J^ogv]ooA.-iYee^{Hxmatoxylon campeacJiianum,

Linn.), with them were a few Dione vanillse, Linn., and one

Precis lavinia, Cram.
The other time was on March 3rd, near the top of

" Shotover," to the west of Port Antonio. Here, about

1000 feet above sea-level, on a spur of a somewhat
higher hill, commanding a glorious view of sea and coast,

was a steep slope with an aspect a little south of east.

An acre or two of this slope, partly sheltered by trees,
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displayed a greater wealth of flowers than I saw anywhere
else in Jamaica, the dominant and most attractive being a
species of Vervain (probably Stachytarpha jamaiccnsis, U.).

It was a very hot day, with less wind than usual, and I

was there from 11.15 a.m. to 12.80 noon. Dione vanillm

was fairly swarming, while Uuptoicta hcgcsia, Cram., was
scarcely less abundant, and among them were numerous
Precis lavinia, Cram., and a few Skippers, Prenes nyctcUiis,

Latr., P. «res, Feld., and Marys xalerins, Mosch. Callidryas

eulule, Linn., was coursing about in all directions, often

stopping to take a sip from the Vervain ; but not a single

Wliite was seen ; Colxnis was conspicuous by its absence,

while Anartia jatroplhtG, Linn., if present did not obtrude

itself on my notice. A hasty glimpse of a Papilio was
obtained, also of a butterfly that suggested my South
African acquaintance, Planema eseh'ia, Hew. (? Actinote

sp.). Among the butterflies were a few of the beautiful

Arctiid, Utetheisa hclla, Linn, (spcciosa, Walk.). Altogether

it was such a sight as seldom gladdens the eye, but which
happily lingers long in the memory.
A few words on the localities visited :

—

Constant Spring (Dec. 31—Jan. 14) ; the hotel stands

near the northern edge of the Liguanean plain, about 500
feet above the sea. There is good collecting in the woods
at the foot of the mountains up to Stoney Hill, say 1000
feet.

Gordon Town (Jan. 9) ; the bed of the Hope River below

the town, which I visited once, is about 800 feet.

Chancery Hall (Jan 8, also March 7), on the plain, is

beside the dry bed of a stream, to the west of Constant

Spring.

Temple Hall (Jan. 11, 12), c. 850, is on the road to

Castleton, Jamaica.

All these places are in St. Andrew Parish. Parishes in

Jamaica take somewhat the place of counties in England,

and as the names are in constant use it seems well to give

them.
Castleton, St. Mary Parish (Jan. 11, 12), is just beyond

the height of land ; the Botanic Garden is 500 feet above

the sea. It proved a disappointing locality.

Mandeville, Manchester Parish (Jan. 16-22), ranges

from 2000 feet to about 2200 feet. It proved very poor.

Mackfield and Ramble, close togetlier, the former in

Westmoreland, the latter in Hanover (Jan. 24—Feb. 2).
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A delightful rolling country of pasture intermixed with
woods. About 800-1000 feet. Unfortunately the very
head-quarters of the collector's greatest foe in Jamaica

—

the tick,

Montego Bay, St. James (Feb. 2-5) ; the collecting
ground ranges from the sandy shore to the top of a wooded
hill of about 300 feet, and was fairly productive.

Walderston, Manchester (Feb. G-20) ; the collecting
ground ranged from about 2500 feet to 2900 feet (Mile
Gully Mountain). An almost waterless district, but the
tops of the hills covered with woods. One day (Feb. 16) was
spent at Christiana in a gorge cut through Trappean Con-
glomerate, about seven miles to north of Walderston.
Height about 2000 feet in a well-watered country.

Spanish Town, St. Catherine (Feb. 20-23); near the
edge of an extensive plain, its elevation above the sea
must be inconsiderable.

Port Antonio, Portland (Feb. 24—March 5) ; from the
coast my collecting ground extended to the summits of
"Shotover" on the west and Park Mount on the east, both
about 1000 feet.

Speaking generally, insects were commonest near the
sea and on the slopes of the hills up to 1000 feet. Flies,
bees and wasps were especially scarce at 2000 feet and over!

Anosia archippus, Fabr., 4 $. Only seen at Port Antonio.
Found about Asclepias also at Rose and other flowers ; it

is hard to kill.

The Jamaican specimens of this butterfly differ from
those from South America in the following particulars.
They are brighter ; they have less black along the veins

;

there is more fulvous at the tip of the fore-wing; the
white spots beyond the cell are outlined (and sometimes
suffused) with fulvous.

Tasitia jamaicensis, Bates. 2 $ near the stream which
the Kingston-Castleton road crosses close by Temple Hall;
a ^ near Ramble Post Office, another $ near Walderston!
Like the preceding, this is hard to kill.

The form met with on the mainland, T. eresimus. Cram.,
which appears to be distinct, has much more black about
it, e.[/. along the costa and the veins.

Mr. P. W. Jarvis said to me :
" Neither of the Milk-

weed Butterflies is very common in Jamaica."
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Satyrin^.

Calisto zangis, Fabr. 26 specimens. Very generally

distributed in woods, but seldom abundant. Constant

Spring, Castleton, Mandeville, Mackfield (common), Wal-

derston (common), Port Antonio (abundant). The sexes

about equally divided. It flies amongst herbage so close

to the ground as to be difficult to catch, yet seldom moving
many yards. It is distinctly a shade-lover. On 27th

February, 1907, near Port Antonio, I saw it flying freely

on a rainy day.

HELICONINiE.

Heliconius charithonia, Linn. 21 specimens. Generally

distributed throughout the island and not uncommon.
Constant Spring, Castleton (common), Mackfield, Walder-

ston, Christiana, Montego Bay, Port Antonio (common).

This butterfly has usually a slow flapping flight often in

half-shade. It is distinctly local, in the sense that it is

confined to a very small area in each locality ; sometimes

it may be seen flying up and down a very short beat. It

settles on flowers and leaves with wings fully expanded.

Mr. P. W. Jarvis, of the Colonial Bank, told me that

the butterfly was very common later in the year, and that

it " clustered " on going to rest for the night ; a number
of specimens sitting close together, but not actually cling-

ing to one another. On 5th March, 1905, at " Shotover,"

near Port Antonio, close upon 1000 feet above the sea, at

about noon on a dull day, eight or ten were seen flying

about under the shelter of a hedge. As many as seven

of these settled on dead sticks, etc., within a space of

2 feet by 1 foot. This butterfly is somewhat hard to kill.

As compared with Venezuelan specimens, those from

Jamaica have all the yellow marks a little larger ; and the

red spot near the base of the cell of the hind-wing is

smaller, or even absent.

Nymphalin^.

CoLvnis cillcne, Cram, (should not the name be cyllene ?),

12 ^, 4 $. Generally distributed and not uncommon.
Constant Spring (common), Castleton (common), Mack-
field, Montego Bay, Walderston, Port Antonio.

A grand insect on the wing, sailing about like a piece

of rich gold. The imperfect condition of many of the

specimens is not apparent during its strong flight. It is
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most easily taken at flowers such as Lantana camara, Linn.,

and Uupatoriuni odoratum, Linn. One specimen appears to

have been bitten by a lizard.

The male is distinguished from that of the South
American C. dclila, Fabr., by its more orange tint and the

comparative absence of black ; but cillcne should perhaps
be looked upon as a local race of delila.

Dione vanillx, Linn, IQ $, 7 $ Generally distributed

and in some places very abundant. Constant Spring
(common), shore of Port Royal harbour, Mandeville

(abundant), Ramble (abundant), Montego Bay, Walderston,

Spanish Town, Port Antonio (swarming on "Shotover").

A brilliant insect appearing very red upon the. wing
and reminding me of an Acr^a. Although it could fly

about wildly enough, several males were seen one afternoon

fluttering among dead leaves close to the ground.

I do not detect any difference between Jamaican and
South American specimens, save that the former are

usually smaller and often brighter.

Euptoieta hegcsia, Cram. 12 specimens. Widely dis-

tributed but in most places scarce. Constant Spring,

Temple Hall, Montego Bay (common near the hotel, also

found on the sandy shore), Walderston, Port Antonio
(common in a swampy meadow near the shore to the east,

but in swarms on the top of " Shotover").

This insect reminded me of Atella flialanta, Drury.

Jamaican specimens have the orbicular and reniform

stigmata less clearly outlined than those from the

Spanish main ; moreover the ground-colour is a brighter

tawny.

Phyciodes frisia, Poey. 5 specimens. This little

butterfly was confined to the Liguanean plain and the

hills bounding it on the north, and was not common.
Constant Spring, Stoney Hill, near Gordon Town,

Spanish Town.
Precis lavinia, Cram. 8 specimens, all males. Constant

Spring, Chancery Hall, Mandeville, Port Antonio. It

usually settles on or near the ground, frequenting hot, dry,

exposed places. Is wary and not easy to catch.

The nomenclature of this very variable and wide-rang-

ing species (from the Southern United States to the

Argentine) has long been in great confusion, but has been
cleared up by Mr. Guy A. K, Marshall, who has recently

re-arranged the genus in the National Collection. Cramer
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named three forms of this genus, all from Surinam, lavinia,

evareie and genoveva. It appears to me that Mr. Marshall

is quite correct in uniting these under the first name,
together with the Northern form ccenia, Hlibn. (the name
adopted by Messrs. Godman and Salvin in the " Biologia

Cent. Am.").

Jamaican specimens, usually known by local collectors as

J'unonia genoveva, Cram., are, as a rule, brighter than

South American, with the transverse white band near the

tip of the fore-wing fairly conspicuous, being of the form

zonalis, Feld.* They are somewhat intermediate in

character, between the South American and North
American forms, to which latter specimens in the Hope
Collection from the Bahamas approach more nearly.

Anartia jatrojjhi^, Linn., var. jamaicensis, Moschler. 8^,
7 $. Widely distributed and abundant. Constant Spring,

Castleton, Mandeville, Mackfield, Montego Bay, Walderston
(scarce), Christiana, Port Antonio.

It is ^Mr excellence the common road-side Butterfly of

Jamaica. A somewhat ghostly looking insect on the

wing ; when settled among whitish dead grass, with wings
closed, it is very cryptic. It usually settles on the ground
or close to it and does not frequent flowers much.

Jamaican specimens are all very readily distinguished

from those from South America by the broad bright fulvous,

or orange brown, margin to the wings. There is a mere
trace of this colour in specimens from the mainland,

which moreover appear to be less densely scaled.

Cystincura dorcas, Fabr. {mardania, Cram.). 22 speci-

mens. Local ; Constant Spring, Gordon Town, Mackfield

(abundant), Williamsfield Cave, Montego Bay, Port Antonio

(common).
This delicate and very distinct butterfly, which some-

what resembles a Satyrid, frequents moist, shady places

with long grass. There is sometimes much fluttering in

its very slow flight, but at other times it glides. Though
not such a flower-lover as many Nymphalines, it often

visits the Spanish Needle, Bideois leucanthus, W. It

usually settles with its wings wide open, and if it close

them up re-opens them quickly. On 1st February, 1907,

* H. Fruhstorfer (Stett. Ent. Zeit. 1907, p. 224) conies to the

same condusion as Marshall as to Cramer's three forms, but makes
the Cuban form (zonalis according to Marshall) a new sub-species

michxlisi.
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near Chichester Rectory, Ramble, two were beaten out

after sundown ; both settled almost at once, one on the

top of a grass stem with its wings up, the other towards

the top of a long green fern. The second very deliberately

set up its wings, then after an interval it retracted its fore-

Avings so as to conceal the large white patch. I failed to

find any naturally at rest.

It may be noted that G. cana, Erichs., the representative

of G. dorcas on the mainland, lacks the conspicuous orange

brown of the latter species.

Victorina stelenes, Linn. (So spelled by Linne ; Mr.

Kirby has it stenelcs; probably Linne meant to call it

after either Sthenelus or Sthenele, the other names are

meaningless.) 11 specimens. Widely distributed, but

not common. Constant Spring, Mackfield, Walderston,

Christiana, Spanish Town, Port Antonio. On the banks
of the Rio Grande, on 2nd March, I saw four or five

flying together about a bush of what I took to be the

Rose Apple (Jamhosa vulgaris, D.C. = Eugenia j'amhos,

Linn.).

Cabinet specimens give little idea of the beauty of this

butterfly during life, since its lovely green fades rapidly.

Bold, like many of its family, it will return again and
again to the same perch, often a dark-green leaf at or

above the level of the eye. Sitting there with its wings
three-quarters open it is a truly beautiful object, yet not

nearly so conspicuous as might be thought, and this is

true whether its wings be open or closed, whether at

rest or in its rather slow flight. One courageous specimen
settled first at my feet and then upon my net

!

In Jamaican specimens the fulvous spot at the anal

angle of the hind-wing is larger and brighter than in

South American ; there is also somewhat more fulvous

on the underside, the bands being broader.

Aganisthos orion, Fabr. {odius, Fabr.). 5 specimens.

This very fine and robust Butterfly was only met with
to the west of Port Antonio near the sea-level.*

It is quite probable that sundry large brown butterflies

* Messrs. Godman and Salvin (" Butterflies of St. Vincent, Gren-
ada, etc.," Proc. Zool. Soc. Lond. (1896), p. 515) say: " Grenada. Two
sj)ecimens of this common species, which is also found in Hispaniola,

but in no other West Indian island that we know of." It is, how-
ever, one of the few butterflies named by Gosse (" A Naturalist's

Sojourn in Jamaica" (1851), p. 99).
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seen at Ramble and Walderston may have belonged to

this species or the next.

A strong flier frequenting the tops of trees, especially

the Star Apple, Chrysophylliim, cainito, Linn., on the leaves

and fruit of which it occasionally settles. More frequently

it is seen to rest on tree-trunks (in particular the Log-

wood, Hiematoxylon campeacManmn, Linn.), on posts or

buildings within a few feet of the ground, always with its

head downwards and wings closed over its back. When
thus settled it may be detected, when seen in profile, at

a considerable distance in spite of its cryptic coloration.

It is not easy to catch even when settled, and I spent

much time over it. One of my specimens seems to

show a bird-bite at the usual corner of the hind-wings.

In the Jamaican specimens the fulvous band across the

fore-wing is much broader than in those from the main-
land ; there is also a tendency for the fulvous on the

hind-wing to be more extended.

Ccea acheronta, Fabr. (cadmns, Cram.). A broken fore-

wing of this species was picked up off the ground in a

wood above Constant Spring, January 5th, 1907.

The Haiti specimens in the Hope Collection are more
fulvous than those from the mainland, and this fragment

appears to be of Haitian type.

Lyc^nid^.

Leptotcs [Tarums) theonus, Lefebre,1856 (Plehcins cassms,

var. a., Jloridensis, Morrison, 1874), 8 ^, 19 $ . Met with in

every locality that I visited : common at Mackfield

;

abundant at Constant Spring, Gordon Town and Port

Antonio. The excess of females taken may be attributed

to its superior size and attractiveness, but possibly it is

easier to capture. It is most often seen flying over shrubs

or near woods ; it has a quick jerky flight and appears

larger than it is, especially the female. After rain it is

about the first butterfly to come out.

All my specimens taken in Jamaica are distinguishable

at a glance from those taken in South America, Trinidad

or Tobago. They are smaller and darker ; the hind-wing

of the male is violet-blue instead of white ; the fore-wing

of the female is shot with bhie over at least two-thirds of the

fore-wing, and there is much less white in the hind-wing.

On the underside the metallic-centred ocellus is larger, and

there are difierences in the dark markings of the fore- wing.
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In my opinion it is specifically distinct from S. cassius,

Cram., but if not distinct it is a very well-marked local

race. The earliest description of the form that I can find

is that by Lefebre in Ramon de la Sandra's " Histor. Cuba,"

VII, p. 611, and it should, I think, bear his name. It

appears in W. Holland's " Butterfly Book " as Lycmna
theonns, Lucas.

Catoclirysops lianno, Stoll {Pmonops, Zeller). 11 speci-

mens. Abundant at Constant Spring, also met with at

Mackfield, Walderston and Port Antonio. Its small size

and insignificant appearance probably often cause it to be

passed over. It frequents small Composites by the road-

side, especially Distreptus spicatus, Cass.

Callipsyche thius, Hilbn. A single very fine male near

the Jam Factory, at the foot of the hills, Constant Spring.

On the wing I took it for a Skipper. This and the

specimens from Jamaica in the National Collection lack

the white mark at the tip of the fore-wing of the male met
with in Venezuelan examples.

Calycopns pan, Drury. Three specimens, taken in the

garden at Walderston by my Portuguese servant. The
lobes of the hind-wings are everted as in the Indian

Aplinseus and the South African Argiolaus.

PlERIN^,

Callidryas cuhule, Linn. (f. sennas, Linn.). 17 $, 14 ^.

Constant Spring (common), Gordon Town (abundant),

Castleton, Temple Hall (abundant), Mandeville, Mackfield

(common), Montego Bay (common), Walderston, Christiana,

Spanish Town (abundant). Port Antonio (abundant).

If not actually the most abundant, at all events the

most conspicuous butterfly on the island. Brilliant in

colour, bold in flight, and numerous in individuals, it was
always much in evidence.

The " dry " form prevailed, more especially as the season

advanced.

Krieogonia lyside, Godt., Q $, 2 $. Ramble, Montego
Bay, Spanish Town, Port Antonio (not uncommon along

the coast to the eastward).

Glutoplirissa ? clrusilla, Cram. Common at Constant

Spring, also taken at Montego Bay. This species usually

flies high, frequenting flowering trees and so out of reach.

My specimens are small, especially the females, which
are quite devoid of black markings. Somewhat similar
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specimens from Jamaica and other islands were named by
Mr. Butler ilawe, Godt., but the type of Godart's insect

came from Brazil. In the museum at Kingston this bears

the name A23pic(s pocyi, Butl. It is perhaps the Mylothris

margarita of Hiibner. It would be interesting to see

Jamaican specimens taken in the wet season, for the

presumption is that mine are of the dry form.

S'^lisunogona adamsi, Lathy. Of this butterfly, so rare

in collections, I was fortunate enough to secure a male and
three females. One of the latter was taken near Constant
Spring, the other three specimens on the Manchester
Mountains, viz. one at Contrivance, about 2700 feet, the

other two on Mile Gully Mountain at nearly the same
elevation.

The solitary specimen in the National Collection is

from " Kingston, Jamaica."

Terias cuterpe, Menet, 39 ^ , 21 $. The commonest
species of the genus in Jamaica. Constant Spring

(abundant), Gordon Town (not common), Castleton, Man-
deville, Ramble (abundant), Montego Bay, Walderston

(not common), Port Antonio (common).

As this little butterfly flits along close to the ground it

appears to be easy to catch ; however, it goes faster than

one would think ; its flight is jerky, and when struck at it

almost always goes down into the herbage and so escapes

the net again and again. This remark must be held to

apply to several species of Terias, which were not always

distinguished in the field,

A male was taken at Mackfield with a small sym-

metrical injury to each hind-wing.

Terias tcestwoodii, Boisd. (The Jamaican form, ? dina,

Poey.) Three males, two females. Only met with at

Montego Bay. It flies more freely and more strongly

than the last.

The Jamaican specimens are small and pale : the black

on the hind-margin (especially in the female) is limited to

the tip of the fore-wing.

Terias messalina, Fabr., 10 ^, 10 ^. Constant Spring,

Hotel Grounds and wood to N.E., Mackfield (common),

Montego Bay, Spanish Town, Port Antonio.

Terias delia, Cram., 16 ^ , 14 $. Widely distributed, but

not so common as euterp)e. Constant Spring (common),

Castleton, Mandeville, Mackfield, Montego Bay, Walder-

ston, Port Antonio.
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A male taken above Constant Spring at about 1000
feet elevation on January 1st; another male taken near

Chancery Hall, 500 feet, on Ja,nuary 8th, approached the

form lydia, Feld., in having the longitudinal black streak

broader than usual. On the other hand, another male
taken somewhat below the first named and on the same
day has no black streak at all, merely the streak of orange.

Terias elathca, Cram., 3 ^, 1 $. Scarce. Constant
Spring, Montego Bay, Port Antonio (Shotover Hill).

This butterfly appears to be specifically distinct from
clelia, Cram., but is certainly very closely allied to it. The
females are difficult to distinguish, and some specimens of

the male sex not easy. In two males from Venezuela one
has the black streak obsolescent, in the other entirely

absent with indeed very little orange.

Fieris phileta, Fabr. (inonuste, Hiibn. et auct. nee Linn.),

4 ^, 1 $ . Only met with at Montego Bay, and at Con-
trivance, Walderston.

The flight of this butterfly is sometimes extremely

swift, and it exercised my active Portuguese servant and
myself very severely to secure three specimens near the

shore of Montego Bay. Sometimes it may be taken at the

flowers of Eupatorium odoratum, Linn. During life the

clubs of the antennse are of a beautiful turquoise blue.

Papilionin^.

Papilio polydamas, Linn. (f. polycratcs, Hopff.). 7 speci-

mens. Constant Spring (common), below Gordon Town,
Spanish Town. Not seen on the high land.

Fond of flowers, especially Bougainvillea, fluttering as

it feeds, as many of the family do. A specimen observed

flying in deep shade about 5 p.m. settled on a dead leaf

and closed its wings ; the underside was distinctly cryptic.

All my specimens are of the insular form in which the

marginal spots of the fore-wing are paler, those of the

hind-wing greener, than in South American examples

:

the marginal pattern on the underside of the hind-wing is

coarser, with more brick-red and more white in it.

Hesperiid^.

Eudamus i^roteus, Linn. 9 specimens. Constant Spring,

below Gordon Town, Port Antonio (common). Has
a quiet flapping flight ; at rest all its wings are nearly

upright, but the fore-wings much sloped back, the tails at
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right angles to the plmie of the hind-ivings. Frequents
Bougainvillica flowers.

Eudaiiias mtilhts, Cram. Two specimens, taken late

in the afternoon in a wood at Montego Bay ; flight not

very swift.

Thymelc grenadcnsis, Schaus. A very worn specimen, on
the bank of the Rio Cobre, Spanish Town. It settled

repeatedly on the same spot.

Tclcgonus kurga, Schaus, A worn specimen, in the

Mahogany Wood, Rockalva, Ramble. It was very bold,

returning again and again to rest on the same fallen tree.

Ferichares corydon, Fabr. Two. Mackfield, Montego
Bay.

Frenes nyctclms, Latr. Three. Mandeville, Port

Antonio (" Shotover," East Harbour).

Frenes ares, Feld. One. " Shotover," Port Antonio.

Anastrus sim^ilicior, Moschl. One. Cold Harbour,
Port Antonio. Rests with the wings fully expanded.

Acolastes amyntas, Linn. One, taken by Mrs. Longstaff

in the Botanic Garden, Castleton.

Serdis aurinia, Plotz. One of each sex, taken at the

foot of Park Mount, Port Antonio, about 2.30 p.m. A
very distinct insect identified by Mr. H. H, Druce with
Plotz' excellent figure of the male from a Jamaican
specimen. The insect does not seem to be known in

British collections. Mr, Godman ("Ann. Mag. Nat. Hist.,"

Aug. 1907) says of the figure that it probably belongs to

Limocharcs or Serdis. Mabille places it in his genus
Serdis under the heading "Species non visae" {Genera

Inscctorum, Hesperidse, p. 144).*

E'phyriades otrcus, Cram. One specimen, near Chancery
Hall, Constant Spring; settled on a projecting grass stem
with wings fully expanded.

Hcsperia syrichthus, Fabr. Twelve. Generally dis-

tributed over the Island, especially common at Mande-
ville and Port Antonio. A somewhat variable species

within limits. It rests with the wings fully expanded.

HylepMla phylxus, Drury. Five. This brilliant little

* On April 5, 1908, Mr. H. H. Druce wrote saying that among
some oddments in the British Museum he had come across the type
of Butler's PampMla insolata. (See Proc. Zool. Soc. Lond., 1878,

p. 483). The specimen is from Jamaica (labelled insolita), and
appears to be identical with my insects. Butler's name has priority

since Plotz published his description in 1883.
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golden Skipper was common near the shore, Port
Antonio.

Catia drurii, Latr. Two. Below Gordon Town, c. 800
feet, and on the Park Mount Road, Port Antonio' c. 600
feet. Very hard to see. It rests with all the wings up,
the fore-wings much sloped back.

Catia vesuria, Plotz. One, taken by my Portuguese
servant in the garden at Walderston.

Mooys Valerius, Moschl. Four. Two above Constant
Sprmg, c. 700 feet ; two on " Shotover," Port Antonio.

Thymelicus vibex, Hiibn. (The yellowest form is com-
hinata, Plotz., H. H. Druce.) A female came to light at
Montego Bay.

Cymxnes silius, Latr. One, in the wood above the Jam
Factory, Constant Spring.

I call attention to the number of species in which
Jamaican examples differ from Venezuelan in the replace-
ment of black or grey by fulvous, or orange brown. It is
true that the soil of Jamaica, even where the formation is
white coralline limestone, is often of an orange brown
colour, but it scarcely seems possible to connect the two
as cause and effect.
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III, On some of the Butterflies of Tobago. By G. B.

LoNGSTAFF, M.D., F.R.C.P., F.E.S.

[Read November 6, 1907.]

A GLANCE at the map shows that this island stands

outside the crescent of the Lesser Antilles, or Windward
Islands, about 20 miles to the north-east of Trinidad in

latitude 11° 15' N. The southernmost of the Windward
Islands proper, Grenada, is about 70 miles W.N.W. of

Tobago. It is therefore pretty obvious that, geographically

speaking, Tobago belongs to South America rather than to

the West Indies. The mountains of the north-east coast of

Venezuela, consisting for the most part of clay-slates and

schists believed to be of Silurian age, run by way of the

peninsula of Paria and the islets of the Bocas, along the

northern coast of Trinidad, and would appear to be
prolonged to the eastern half of Tobago. '

In area Tobago is about equal to the county of London,

comprising but 114 square miles, and therefore only about

three-fourths of the size of the Isle of Wight, and only

one-fifteenth of that of its neighbour. (Trinidad area, 1754
square miles = Lancashire.) The south-western portion

of the island, which is low and more or less flat, is formed

of coralline limestone, and is completely cultivated. The
central and north-eastern portions are hilly, rising to

2000 feet, and in large part covered with forest, some of it

virgin, but much of it of second growth, or "rastrajo."

The destruction of the forest is proceeding apace.

My stay was limited to eight days, April 3-10, 1907,

of which, thanks to the hospitality of the Hon. H. L.

Thornton and Mr. G. H. Sworder, three were spent at

their estate, " Cocoa Wattie," the remainder near the

coast.

We found the neighbourhood of Scarborough, the

capital, for some miles on either side of the town very

dry and parched, though we were told that there had been

"some nice showers at night" during March. The Trade-

wind blows very strongly along the coast, a dry, hot wind
which greatly increases the difficulties of the collector.

Cocoa Wattie is a plantation near the middle of the
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island towards the confines of cultivation, lying about

550 feet above sea-level. The wooded banks of a small

river and some swampy hollows clothed with coarse grass

and thin scrub afforded the best collecting grounds, and
yielded, as might have been expected, a somewhat different

fauna from that of the coast. It rained heavily on
April 8th.

Anosia archippus, Fabr. 3 ^, 1 $. Rather common in

the outskirts of Scarborough ; one specimen at Cocoa
Wattie. Those taken resemble the specimens from the

mainland, though one individual, a ^, approached Jamaican
specimens in colouring,

Euptychia hermes, Fabr. (eamerta, Cram.). 5. Abundant
at Cocoa Wattie.

Euptychia hesione, Sulz. 6. Common at Cocoa Wattie.

I have taken this species and the following flying during

rain.

Heliconius Tiydara, Hew. 3 ^, 2 ^. Rather common
on the river bank at Cocoa Wattie. All the specimens

are small, three extremely small ; four of them have the

bluish gloss (as in the form guarica, Reak., though that is

a larger insect) which Mr. W. J. Kaye associates with wet
conditions.

Precis lavinia, Cram. (f. zoncdis, Feld.), 2 $. An example
taken near the coast of the dry form, but with the anterior

ocellus on the hind-wing very small. (Mr. W. J. Kaye
has two very dark specimens from Mexico in which this

ocellus is altogether wanting ; in the National Collection

there is a specimen from Colombia in which there are no
ocelli on the upper surface, and only faint indications of

them beneath.) The Cocoa Wattie example is "inter-

mediate," approaching the "wet" form. Both the

specimens would probably be called by Mr. Godman
coenia, Hlibn., and by West Indian entomologists

genoveva, Cram. ; I follow Mr. Guy A. K. Marshall's

recent rearrangement of the splendid series at South
Kensington.

Anartia jatrophy, Linn. 3. On the coast, not common.
Those taken are pale in colour and semi-transparent, of

the mainland form.

Anartia amaUhea, Linn. One at Cocoa Wattie. Messrs.

Godman and Salvin * say of this species :
" Barbados, a

* Godman and Salvin, " Butterflies of St. Vincent, Grenada,
etc.," Proc. Zool. Soc. London, 1896, p. 515.
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single specimen . . . not previously noted from any West
Indian island."

Dynamine theseus, Feld. This pretty little butterfly was
common both on the coast and inland. It has a rapid

gliding flight, but otherwise has some of the habits of a
Lycsenid, thus it often settles with its head downwards, and
more than once I saw it move its hind-wings rapidly

immediately after settling; the insect was, however, too

shy to enable me to make out the exact nature of this

movement.
Cystineura cana, Erichs. Two specimens on the coast,

and two at Cocoa Wattie. It has a gliding flight.

Leptotcs (Tariicus) cassins, Cram. 2 ^, 2 ^. Of the

mainland form, in which white prevails over blue. Rather
common along the coast ; three specimens were small, but
one female was larger than usual.

Catochrysops hanno, Stoll. (? 7nonops, Zell.). One
specimen to the east of Scarborough.

Thecla heon, Cram. 4. One specimen on the shore to

the south-west of the town at the flowers of the Sea-
side Grape {Coccoloha uvifera, Jacq.) ; rather common
at Cocoa Wattie, frequenting the flowers of a purple

papilionaceous shrub.

Thecla polittis, H. H. Druce. A ^ at Cocoa Wattie.

Thecla nuhes, H. H. Druce, n. sp. One specimen at the

Sea-side Grape, near Hillsborough ; four at Cocoa Wattie
at the pink flowers of a creeper.*

Callicisfa hchastus, Cram, (salona, Htibn.). One taken
in Fort George, another at the flowers of the Sea-side

Grape, near Hillsborough on the coast.

Tobias nisc, Cram., 3 ^, 3 $, all of the " wet-season " form.

Common near the coast.

Terias alhula, Cram. 3. Near the coast, less common
than the last; one taken two miles inland on the road to

Cocoa Wattie.

Pieris jyhileta, Fabr. {momtstc, Auct. nee Linn.). Two
males under the coco-nut palms to the west of the town.

Callidryas eubule, Linn. (f. sennm, Linn.). Abundant in

Scarborough and along the coast towards the east, tearing

about in all directions, but not at all common at Cocoa
Wattie. Six $ and four ^ taken, of these three were of

the " wet-season " form, seven " intermediate," but all were

* H. H. Druce, Proc. Zool. Soc. LoncL, 1907, p. 625.
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very small. I noted that the males were attracted in

numbers by the flowers of the Pineapple {Ananassa sativa,

Lindl.) in the Government Botanic Station.

Phmbis agarithe, Boisd. 3 $, 1 $. Common to the east of

Scarborough ; very showy on the wing, though very difficult

to catch, being not merely a strong tlier, but also wary and
seldom remaining on a flower for more than a few seconds,

moreover it seems to like exposed places in the full blast

of the Trade-wind. Those taken were all small, one

male remarkably so; they are moreover much paler than

specimens in the Hope Collection from Barbados and

Venezuela.

Eudamus catillus, Cram. One small specimen on the

shore to the west of the town.

Pyrrhopyge venezuelm, Scudder. One at Cocoa Wattie.

Hesperia syriclithus, Fabr. Common on the coast ; one

example at Cocoa Wattie.

Callimormus corades, Feld. Three at Cocoa Wattie.

Systacea crosa, Hiibn. One at Cocoa Wattie. In this

species the fore-wings are remarkably convex.

Ujjeus veleda, Godm. and S. One at Cocoa Wattie.

Megistias cortica, Plotz. {epiberus, Mabille.). One at

Cocoa Wattie.

Cymmnes silius, Latr. One at Cocoa Wattie. This

species rests with the wings in the same position as our

Pampliila thaumas and P. sylvanus.

Of the 28 species in this list, 24 * are known to Mr.

Kaye as occurring in Trinidad ; those not met with

in both islands being Phcehis agarithe, Theda nuhes, JEpetts

veleda and Callimorimis corades. None of these is recorded

by Messrs. Godman and Salvin from the Lesser Antilles.

As regards the general abundance of Butterflies, Tobago
occupies a position between Jamaica and Trinidad.

Whereas eight days' collecting in Tobago yielded 28 species,

seven days' in Trinidad yielded 61 ; but it took ten weeks

to get together 47 species in Jamaica. On the other

hand, Venezuela proved much richer than any of these

islands, for 185 species were collected in fifteen days.

In addition to the above I saw on the wing, about a

mile from Cocoa Wattie, Caligo sp. ; also Mr. Sworder gave

me specimens of Ithomia pellucida, Hopff., and Pteronymia,

asopo, Feld., which he had taken at Cocoa Wattie, and he

showed me specimens of other butterflies which I did not

* Of these 24 at least 19 also occur in Venezuela.
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happen upon alive, including Movpho sp. The Hope Col-

lection has Terias weshooodii, Boisd., from Tobago. Neither

this last named nor P. asopo have as yet been recorded

from Trinidad.

My cordial thanks are due to Prof. E. B. Poulton, F.KS.,

and the assistants of the Hope Department, Oxford ; to

Mr. F. A, Heron and Mr. W. J. Kaye ; and more especially

to Dr. F. A. Dixey for naming the Pierines, and Mr. H. H.
Druce for naming the Lycsenids and Hesperids, and for

describing a new species.
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IV. On the MetamorpJioses of two Hemiptera-Heteroptera

fro7n Southern China. By J. C. W. Kershaw,
F.E.S., and G. W. Kirkaldy, F.E.S.

[Read February 5th, 1908.]

PLATES IV, V.

In the Transactions of this Society for 1907 (Part II) the

metamorphoses of Tessaratoma j^'^'^p^l^osa were described

by Kershaw and Muir. A similar paper by Kershaw
and Kirkaldy on those of Dindymus sanguineiis and
CiBnocoris marginatus will appear in the Journal of the

Bombay Natural History Society, and the same authors

now ofier notes on the metamorphoses of Chrysocoris stollii

and Biptoi'tiis linearis.

Chrysocoris stollii (Wolff),

This species has, so far as we are aware, been figured

previously in the adult state only by Wolff (with his

original description) and by Westwood (as Callidea stoc-

kerus, in his edition of Donovan's " Insects of China," PL
21, fig. 1 [1842] ). It is distributed rather widely, from India

to South China via Burma. It is also recorded from the

Nicobars, Formosa and North China.

The female lays a batch of about a dozen eggs on leaves

of many plants, among which the following seem to be
the chief

—

Glochidion ohscurum, Bl.
^C eriocarpum, Champion y N. 0. Euphorhiace^.

Cr. macrophyllnm, Benth. j

Psychotria elliptica, Ker., N. 0. Buhiacess.

The nymphs and adults feed on the fruit of these

plants ; the newly-hatched nymphs would also accept

Lantana berries and banana, though these are probably
not their natural food.

Some females in captivity laid batches of eggs at in-

tervals, but without the red markings (presently to be
described), and none of these eggs hatched ; there was no
male with these females. Similar eggSj however (which
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never hatched), were laid by a female after copulation.

This failure was certainly not due to mites or mould, as

the eggs remained firm and of fresh colour for several

weeks. It is probable that the females copulate after

each batch of eggs is laid.

The eggs are laid touching one another, and are pale

hyaline-green, almost globular. A darkish-red marking
like a small nail (thus T ), and below this a curved red

marking (thus w ), the two resembling an anchor. There
is no peculiar cap to the egg, the hinge being merely

indicated by a ring of minute protuberances like a string

of pearls (PL IV, tigs. 1 and la).

On the morning of August 28th, 1907, eleven ova were
laid, and on the morning of the 30th a black mark showed on
the centre of the curved red marking, the latter becoming
slightly altered. The next morning the general colouring

was yellowish, or pale pinkish-yellow, the red markings as

before. The nymphs hatched the same afternoon, less

than four days, remaining for several hours in a cluster on
one side of the empty shells, eating nothing till after the

first moult.

This first instar is shining black, with yellowish-white

markings (PI. IV, fig. 2).

The first moult took place on the afternoon of September
3rd, the metallic colouring then first appearing (fig. 3).*

The nymphs then separated to feed, re-forming in a

semicircular cluster at night. These young nymphs stand

up very high on their legs.

The second moult took place on the 12th (fig. 4), and the

third on the 21st September, and soon after the few
remaining ones died. Fig. 5 represents the penultimate (?)

nymphal instar of a closely allied species, while fig. 6

shows the final nymph of G. stollii, the adult being shown
at figs. 7 and S.f

The adults have a strong, disagreeable smell. They
fly well, but rather heavily, and are common in wooded
places and jungle during the wet season, though they are

to be found throughout the year. During the dry season

on very cold days they hide away under leaves, etc., often

creeping between leaves which a spider has fastened

together.

* They are pale red for a few minutes after the moult.

t The pronotum is a little foreshortened in fig. 7, the lateral

margins of the pronotum beiug straighter.
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Biptortus linearis (Linne).

This species is widely distributed from India to China
via Burma, and from Ceylon through the Indo-Malayan
Archipelago. It has been figured only in Herrich-

SchafFer's " Wanzenartigen Insekten " (vol. viii, fig. 867),

a rare work.

Ri])tort'US linearis is apparently entirely vegetarian, feed-

ing on the seed-pods of various Leguminosm, etc., princi-

pally Cassia occidentalis, Linne, Desmodiiim pulchelhom,

Benth., and Pueraria phaseoloides, Benth.

The ova are deposited irregularly on the stems and
leaves, and are cauldron-shaped, dark bronzy-brown,

sometimes slightly dusted with a whitish waxy substance

(like that on most Hesperid pupse). There is no special

cap. On September 30th, 1907, eleven ova were laid

(PI. V, fig. 1), which hatched on October 6th. The newly-

hatched nymphs are shiny reddish-yellow-brown ; legs

and antennas semi-transparent, pale yellow-brown, and are

very like small red ants (fig. 6). The first moult occurred

on October 8th, with very little change, but the nymphs
are now larger and darker.

The second moult took place on the 13th, and the

nymphs are now very dark, but with little change except

in size and colour (figs. 2 and 3).

The third moult was on the 18th, the general hue being

dark grey-brown, the tegminal pads quite large, but not

noticeable unless examined closely (fig. 4). The adults

hatched out on October 23rd (fig. 5).

For some minutes after each moult the entire bug is

pinkish or pale red. In each instar the first segment of

the tarsi and the antennal articulations are pale. The
dorsal odoriferous fi.aps are very conspicuous in the

nymphs.
The last moult is soon accomplished, the adult (as it

rids itself of the nymphal skin) being pale yellowish-pink,

the wing veins darker pink. The apices of the tegmina
are at first slightly crumpled and rather shorter than the

apex of the abdomen, but are smooth and flush within

fifteen minutes. Within an hour of the ecdysis the

natural colouring is complete, chiefly bronzy-brown. The
bug apparently sometimes has an extra nymphal instar.

Throughout the nymphal instars the bug is exceedingly

like an ant, the later ones closely resembling one of the
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commonest Chinese ants, a large black-and-grey species.

It is not beheved, however, that there is any " protective

resemblance " in this association. The nymphs are very

active, and stand high on their legs, while the adults

spread out the hind-legs very flat, so that the body is near

the surface on which the bug rests.

The adults give off a strong smell when irritated. They
fly well, and are very common on low herbage and rank
vegetation, while from the amount of liquid excrement
they pass, they must injure very much the plants on
which they feed. They are common throughout the Avet

season, especially August and September.

Explanation of Plates IV, V.

[See Explanation facing the Plates.]
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V Notes on the Thynnidse, with remarks on some aberrant

genera of the Scoliidse. By Rowland E. Turner.

I HAVE recently dealt with the Thynnidse of Australia,

and now offer some remarks on those of South America,

together with descriptions of a few new species and some

notes on the Scoliid genera Iswara and Anthohosca, which

are in my opinion most nearly related to Myzine. I can-

not at present undertake a full revision of the Thynnida3

of South America owing to the want of sufficient material,

and also to the impossibility of identifying the majority of

Klug's species without a full examination of the types.

The females, except in the genus Jlillurus, King, have

the palpi fully developed as to the number of joints, that

is, maxillary palpi six- and labial palpi four-jointed, differ-

ing markedly in this particular from the bulk of the

Australian Thynnidse. The clypeus in the male is usually

emarginate, sometimes very broadly as in typical Maphro-
ptera, sometimes narrowly and deeply as in typical Scotxna.

The name ElaiJhroptera given by Guerin (1889) has usually

been used for the bulk of the South American species,

though the name Scotmna given by Klug (1810) has priority,

and should have been retained if the species were regarded

as forming one genus only. Ashmead has recently (" Cana-

dian Entomologist," 1903) attempted a detailed classifica-

tion, but being based on the differences in the hypopygium
it must be considered as almost valueless ; such differences,

though of importance as specific distinctions, being of little

or no value for broader classification, and not usually

running on parallel lines with the characters of the females.

In all the males which I have been able to examine the

labrum, though varying much in shape, is produced from

below near the apex so as to form a more or less trans-

verse trough at the apex ; a peculiarity which does not,

as far as I know, occur in any Australian species. The
mandibles of the males vary much in form, and will pro-

bably prove to be one of the most useful characters for

classification. They are usually bidentate, sometimes
simply curved ; but in many cases, as in typical Elaphro-

ptera, strongly elbowed. In the genus Teleyhoromyia the
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mandibles are tridentate, or, in one or two Peruvian species

which I have placed provisionally in that genus, very
irregular and broad, with three or more teeth. In the

present state of our knowledge any attempt at classifica-

tion must be of a very provisional nature, and I do not

think it advisable to form new genera at present. I apply
the name Scotmna, Klug, to the species in which the males
have the mandibles bidentate, not elbowed, the clypeus

narrowly and more or less deeply emarginate, and the

hypopygium usually blunt. Omepetes, Guer., and Spilo-

thynnus, Ashm., do not seem to ditfer very much, and I do
not see that Spilothynnus can be retained as a distinct

genus ; Orne2Jetes seems to be very near Scotmna, but may
be retained as a sub-genus at least. The typical species of

Scotssna have the abdominal segments constricted at the

base, which is not the case in Omepetes. Telephoromyia,

Guer., may be distinguished by the mandibles, which have
three or more teeth, the clypeus usually with a small

depression at the apex, giving an appearance of emargina-

tion, the hypopygium is always unarmed. The females

which I class with this genus have the pronotum much
longer than broad and not excavated, the prosternum pro-

duced anteriorly and forming a neck, the first abdominal
segment narrow at the base, the second transversely cari-

nated, and the pygidium truncate. With this genus I would
include the two species described by Weyenbergh (Berlin

Ent. Zeit., xxvii, 281, 1883) as Tachypterus argentinus and
cordoviensis. The males seem to differ from Telepilioroviyia

only in the point of junction of the second recurrent

nervure; the female is not available to me, and the descrip-

tion is too poor to be of much use, but shows that it can-

not belong to Diamma. Pseudelap)hrop)tera, Ashm., and
Anodontyra, Westw., seem to me to be rather closely related

to each other, but should certainly be kept as distinct

genera until more material is available. In some of the

females of the former genus the anterior ocellus is present,

though very small. I follow Andre in considering that

Pycnothynnus, Ashm., should be sunk in Elaphroptera,

though that genus may have to be subdivided. Klugiamis,

Ashm., will probably stand as a good genus, but the female

is still unknown. The genus AinUysoma, Westw., appears

to be quite distinct, but I have not seen specimens.

jElurus, Klug, forms another group with very distinct

females.
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Thynnus luzonicus, n. sp.

^. AntennsD shorter than the thorax. Clypeus very prominentand almost pointed at the base, deflexed to the apex andUj broadly
truncate. Mand.bles blunt at the apex, the tooth on the inner

Zr 71 ^)''' '^'^^'P^^- ^'^^ ^'^'^'y -d rather finely
punctured the interantennal prominence touching the base of theclypeus

;
the front with a median longitudinal sulca not quite reach-ng the anterior ocellus. Thorax closely punctured, most finely onthe pronotum and on the sides of the mesonotum. Scutellum broadlyrounded posteriorly, with a slight subtuberculate prominence on tl,e

segment wK T ""r^"^.
'
"" P-^^^^^^^l^""^ covering the mediansegment, which is vertically truncate. Abdomen shining, sparsely

bro.^d as the second and vertically truncate anteriorly; the sixth
ventral segment with a spine on each side at the apical angles. Thedorsal plate of the epipygium is produced from the base, bounded at

oLTn efh 'T^'^^^^^f
^^ ^^"^t-^- Hypopygium with a stoutpme on each side near the basal angles, thence rather broadly pro-

SecfaWr" " ''' ''-' -'' ' ''-' '^'-' ^^^- ' ^'^^'^^y

J^'V!!!" '^^P'"'' ^^' "^^^^^'^ibles except at the apex, the inner

but noft V'";r ""'^"^ *'^ ^^^"°^"' ^ --- J^- behhidbu not touching the eyes, two large spots between the antenna, asmall spot on each side on the vertex, the margins of the pronotumnarrowly a spot on the mesopleur«3 below the anterior wings,another above t^ie base of the intermediate coxa3, the tegul^ a shoroblique lii,e behind them, a longitudinal line on each side on theposterior half of the disc of the mesonotum, a broad transve se bandon the middle of the scutellum and a spot at each of its basal angles

stt'onT 7' *^^Vr^"^ °' '''' ™^^^^^ -g--t --^ - J-gJ

mil f^.' f'\" ^r"^'^
interrupted transverse band near tSe

tT. fift. ^
"?'"' ''^°"'"^^ ^^§™^°*^' ^ «P«* «^ «-h side onthe fifth and sixth segments, a spot at the apex of the first ventralsegment and one on each side on segments 2-5, the anterior coxa3

beneath, the apex of the intermediate and posterior coxa, and thefemora beneath yellow. Tibi^ and tarsi ferruginous. Wings
hyaline tinged with yellow, nervures black.
Length 21 mm.

mth. Albay, S.E. Luzon (Whitehead expedition).
Ijpe m B. M.

r j

.

This is a true Tky7inus of the typical group and isinteresting as extending the range of the genus far beyondthe hmits hitherto recorded.
t> ^^ ueyona
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Thynniis siccus, n. sp.

$. Clypeus much produced, broadly truncate at the apex and

irregularly longitudinally striated. Labrum narrowed to the apex,

projecting much beyond the clypeus. Antennae as long as the head

and thorax combined. Head rather small, narrower than the thorax,

closely and finely punctured, the interantennal prominence broadly

V-shaped and a short longitudinal carina between the antennae.

Thorax finely and closely punctured ; the pronotum very broadly,

but slightly, emarginate anteriorly ; the scutellum rounded at the

apex, the postscutellum covering the median segment which is

vertically truncate. Abdomen closely punctured ; the three basal

segments of about equal breadth, the first vertically truncate an-

teriorly. A very short spine on each side at the apical angles of the

sixth ventral segment. Dorsal plate of the epipygium produced

from the base and longitudinally striated. Hypopygium longitudin-

ally striated above, with a spine on each side near the base, thence

narrowly produced, subtruncate at the apex, with an acute apical

spine.

Light yellow ; the antennaj, a broad band on the vertex between

the eyes, advanced in the middle and surrounding the ocelli, con-

nected on each side with a longitudinal line reaching the base of the

antennae, a spot on each side of the clypeus below the base of the

antennae, the short frontal carina, a small oblique spot on each side

of the pronotum, the sides of the mesonotum and a large semi-

circular mark on the anterior margin, the mesosternum, the basal

and aj)ical margins of the six basal abdominal segments and the

whole of the seventh segment black. Wings hyaline, nervures

fuscous.

Length 17 mm.

Hob. KiLLALPANiMA, east of Lake Eyre, S.A. {H. J.

Hillier).

Type in B. M.

Tel&phoromyia pemviana, n. sp.

$. Mandibles very broad, slightly but very broadly emarginate

on the basal half of the outer margin, curved inwards near the apex

and terminating in an acute tooth ; a tooth on the inner margin at

the base of the apical tooth and another above it near the middle of

the inner margin, the margin between the two teeth forming a sharp

cutting edge ; another prominent tooth above, the mandible from

the outer margin to the tooth nearly half as broad as the total length,

the inner margin sharply angulated at the last tooth, the apical
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portion bent downwards. The portion of the margin on which the

teeth are situated might perhaps be more correctly described as a

very broad apical margin. Clypeus shining, depressed and trans-

verse, deeply depressed on the middle of the apical margin giving

the appearance of a narrow emargination with a low tubercle on each

side at the base of the emargination. The maxillae are slender, the

galea small with the usual dividing membranous line rather indis-

tinctly marked ; the first joint of the maxillary palpi is very short,

the three apical joints rather longer and more slender than the

second and third ; the labial palpi are four-jointed, the basal joint

much the longest ; the labrum is short and transverse, broadly

truncated and ciliated at the apex, expanding from beneath and from

the angles into a depressed, subconcave and rounded process, pro-

jecting far beyond the true apical margin. Antennae about as long

as the head and thorax without the median segment, nearly as far

from each other at the base as from the eyes, the six apical joints

arcuate. Head, thorax and sides of the abdomen with thin grey

pubescence, cinereous on the front. Head finely and very closely

punctured, with an obscure, longitudinal, frontal carina not reaching

the base of the clypeus. Pronotum narrower than the head, short and

narrowed anteriorly, the anterior margin slightly raised. Mesonotum

and median segment closely and finely punctured ; scutellum shining

and sparsely punctured, slightly raised above the mesonotum.

Median segment rounded, with a faintly-depressed line from the

base not reaching the apex ; a short, deeply-impressed, longitudinal

sulca on each side at the apex. Abdomen elongate, nearly half as

long again as the head and thorax combined, shining and very

sparsely punctured ; the first segment with a deep sulca from the

base to the middle ; the segments are not constricted at the base.

Hypopygium narrow and rather long, rounded at the apex, the sides

almost parallel.

Black ; the mandibles, except the margins very narrowly and the

apex, the clypeus, a large triangular spot between the eye and the

base of the antenna, an oblique spot above the base of each antenna,

a small spot on the inner orbit near the summit of the eye, the

cheeks with a narrow continuing line broadly interrupted in the

middle on the posterior margin of the head, the margins of the

pronotum narrowly interrupted in the middle, the anterior margin

broadly interrupted on the sides, a spot on the disc of the mesonotum,

a curved line above the tegula?, an irregularly-curved band on the

mesopleurse, a spot before the base of the intermediate coxae, a large

spot on the scutellum and a small spot at tlie anterior angles, a line

on the postscutellum narrowly interrupted on the sides, a broad

longitudinal and slightly oblique band on each side of the median
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segment, a small spot at the apex of the median segment, a large

round spot on each side of the six basal abdominal segments, usually

very narrowly emarginate at the base, a spot on each side of ventral

segments 2-5, and the coxte and femora beneath bright yellow ; the

spines of the tibiae testaceous. Wings hyaline, nervi;res black, the

stigma ferruginous. The third cubital cell is very much longer

than the second, and receives the second recurrent nervure at about

one-third of the distance from the base.

Length 13 mm.

9 . Mandibles simple, without teeth. Clypeus broadly emarginate

at the apex. Antenna; inserted close to each other, with a small

deeply-hollowed space on each side above the base nearly reaching

the eyes. Head in front more than half as broad again as long,

strongly rounded posteri-i^rly, very closely and finely punctured,

with a short, median, frontal sulca. Maxillary palpi six, labial

palpi four -jointed, shorter and more slender than in the male.

Thorax finely and sparsely punctured ; the prothorax subcylindrical,

longer than broad, slightly narrowed posteriorly, the anterior margin

straight ; the prosternum produced anteriorly and forming a neck

for the attachment of the head which is widely separated from the

pronotum. Median segment obliquely sloped from the mesonotum,

the surface flat and almost smooth, with a delicate carina from the

base to the apex and the lateral margins slightly raised, broadened

from the mesonotum. Abdomen strongly convex, much broader

than the thorax, shining and very sparsely punctured ; the basal

segment narrowed and rather short, the apical margin depressed,

most broadly at the sides ; second segment with two transverse

carinae, the apical margin also raised, the carina nearest the base

curved at the sides ; the following segments narrowly depressed on

the apical margin. Pygidium truncate posteriorly, the surface of

the truncation small and subtriangular, with a tuft of hairs on each

side ; the hypopygium expanding and rounded at the apex.

Black ; the mandibles, antennae, legs, pygidium and the carinas

on the second abdominal segment ferruginous brown ; a large semi-

circular spot on each side above the base of the antennae and the

anterior and intermediate femora beneath pale yellow ; the apex of

the second abdominal segment and the sides of all the segments

testaceous.

Length 8 mm.

Hob. Urubamba, Peru, 9000-10,000 feet.

It may be necessary to form a new genus for this species

and the next, but it is certainly not advisable to do so

while the female of typical Telephoromyia is unknown.
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In some respects the males approach those of Scotsena, of

which the females are still unknown, but the mandibles
and clypeus are very different.

Tchjilioromyia excisa, n. sp.

^ . Mandibles bidentate at the apex, the exterior tooth long and

acute and bent inwards, the interior tooth short and rather blunt,

from the base of the teeth the mandibles are much broadened towards

the base and produced on the interior margin into a broadly tri-

angular tooth, which when the mandibles are closed fits into the

emargination of the clypeus. Clypeus broadly but very shallowly

emarginate, smooth and shining, with an obscure tubercle at the

base. Head rather small, scarcely broader than the mesonotum,

finely and very closely punctured, with a short longitudinal carina

above and between the base of the antenn<B, with a very delicate

impressed line on each side of it touching the base of the antennae.

The antennae as long as the head, thorax and median segment com-

bined, the six apical joints strongly arched, the second joint of the

flagellum shorter than the third. The whole head thinly clothed

with long pubescence, black above, grey beneath. Thorax rather

more coarsely and sparsely punctured than the head, the pronotum

dejjressed anteriorly, the scutellum long. Median segment very

shallowly transversely ragulose, as long as the mesonotum, with a

short longitudinal depression on each side at the apex. Abdomen
slender and elongate, about one-third longer than the rest of the

insect, shining and very sparsely punctured, the first segment long

narrowed at the base, with a slight tubercle on each side at one-third

from the base, and with a median sulca from the base not reaching

the middle. Epipygium strongly punctured at the apex, deflexed

and produced, covering the hypojDygium and deeply emarginate at

the apex. Hypopygium narrow, obtuse at the apex.

Black ; the mandibles except at the apex, the clypeus except the

anterior margin, a small spot at the summit of the eyes, the margins

of the eyes below the base of the antennae, a triangular spot on the

scutellum, a transverse spot on the postscutellum, a large irregular

spot occupying the sides of abdominal segments 1-6, enclosing a

small black spot on segments 2-5, a spot on each side of ventral

segments 2-5, a line beneath the intermediate and posterior femora,

and the anterior tibiae except at the apex yellow ; the intermediate

and posterior tibiae and tarsi fusco-ferruginous, the anterior tarsi

fusco-ferruginous at the base, the three apical joints fuscous. Wings

hyaline, faintly iridescent, nervures black, the stigma ferruginous.



70 Mr. R. E. Turner's Notes on the Thynnidse,

The branch nervure dividing the first cubital cell is only indicated

by a scar.

The three aj)ical joints of the maxillai'y palpi are longer and

slenderer than the others.

Length 17 mm., exp. of wings 31 mm.

Hob. Peru.
Type in Oxford University Museum.
Allied to the last species, but differs in the form of the

mandibles and clypeus, as well as in colour and size.

Teleplioromyia hitiiberculata, n. sp.

$ . Mandibles simple, rather short ; labrum prominent ; maxillary

palpi short, six-jointed ; labial palpi short, four-jointed. Clyi^eus

truncate at the apex. Head about half as broad again as long,

rounded at the posterior angles, twice as broad as the pronotum,

finely and closely punctured, with a short, median, longitudinal

sulca on the front. Pronotum narrow, longer than broad, the sides

almost parallel, strongly convex ; the prosternum narrowly produced

anteriorly, forming a neck ; the anterior angles of the pronotum

slightly produced. Mesonotum very small and narrowed posteriorly

;

the median segment depressed, subtriangular, narrowly truncate at

the base, the dorsal surface flat. Thorax and abdomen shining and

sparsely punctured, most strongly on the abdomen. First abdominal

segment compressed at the sides and strongly elevated to the middle

which is subcarinate longitudinally, strongly produced anteriorly on

the dorsal surface and overlapping the median segment for nearly

half its length, pointed at the extremity and produced into a short

bifurcate process. Second segment miich broader than the first,

with two strong transverse carinse, curving forward at the sides, the

space between the second carina and the apex almost smooth, the

apical margin slightly raised. All the segments, except the second,

narrowly depressed on the apical margin. Pygidium small, the

epipygium ovate, finely rugose, surrounded by a dense fringe of

rather short fulvous pubescence, almost vertically truncate, hypo-

pygium produced, abruptly widened close to the aj)ex and truncate.

The ventral segments more strongly punctured, segments 2-4 with

a large broadly triangular depressed surface in the middle of the

apical margin. Intermediate coxae widely separated, the intermediate

and posterior tibia; hollowed externally near the apex and strongly

pubescent. Tarsal ungues bifid.

Black ; a large spot on each side on the front round the base of

the antennae, produced at the sides into a narrow line extending to
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the vertex, tlie sides of the head and the anterior margin of the

clypeus pale lutaceous yellow ; the mandibles, antennae, the carinse

on the second abdominal segment, the pygidium, the tibiae obscurely

and the tarsi dull ferruginous brown ; the apical margins of the

abdominal segments above and beneath testaceous.

Length 8 mm. ^ unknown.

Hah. Mendoza, Argentina. (Purchased from H. Eolle.)

Distinguished from all other species known at present

by the form of the first abdominal segment.

Scotiena turhulenta, n. sp.

^. Mandibles not elbowed, bidentate, the outer tooth rather long

and broad, tlie inner tooth very short and blunt. Clypeus deejily

and rather broadly triangularly emarginate, the apical angles pro-

duced. Antennae a little longer than the head, thorax and median

segment combined, the seven apical joints arcuate, inserted about as

far from each other as from tlie eyes. Head strongly punctured, no

broader than the mesonotum. Thorax rather sparsely punctured
;

the pronotum short with the anterior margin raised ; the scutellum

broadly rounded at the apex, with a depressed transverse row of

large punctures at the base. Median segment shining, very shallowly

punctured, a little longer than the mesonotum. Abdomen elongate

and slender, shining and sparsely punctured ; segments 2-5 con-

stricted at the base and very narrowly depressed on tlie apical

margin ; the basal segment very slender at the base with a minute

tubercle on each side near the middle and a deep median sulca from

the base reaching beyond the middle. Epipygium very deeply

punctured and narrowly rounded at the apex ; hypopygium narrow

and short, not projecting beyond the epipygium and truncate at the

apex. The claspers are rather long and pointed.

Black ; the mandibles except at the apex, the clypeus, a spot above

the base of each antenna, the margins of the eyes as high as the

base of the antennae, and a narrow line on the inner margin of the

eyes near the summit, a transverse line on each side on the posterior

margin of the head, the posterior margin of the pronotum, a spot on

each side of the prothorax, a small round spot on the mesonotum, a

curved line above^ the tegulae, a curved spot below the base of the

anterior wings and two smaller spots below it, a spot on the scutel-

lum and one on each side at its basal angles, the postscutellum, a

spot on the sides of the median segment at the base, two longitudinal

marks on the median segment sharply curving outwards towards the

apex, a narrow transverse band near the apex of the first abdominal
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segment, a transverse spot on each side of segments 2-4 above and

below and a small spot on each side of the fifth segment, the coxse

beneath and a line beneath the femora yellow. Wings hyaline, very

slightly tinted with yellow, iridescent, with a faint fuscous cloud in

the radial cell, nervures black, stigma and costa ferruginous.

Length 17 mm., exp. 29 mm.

Edb. Caracas, Venezuela. Type in Oxford Uni-

versity Museum.

Pseudelaphroptera ovllei, n. sp.

^. Clypeus moderately produced, narrowed to the apex, where it

is very feebly emarginate and produced into a minute tooth at each

of the apical angles ; a depressed longitudinal sulca from the base

almost reaching the apex. Antennae inserted far apart, nearly half

as far again from each other as from the eyes, as long as the head and

thorax, not including the median segment, the second joint of the

flagellum a little shorter than the third. Head closely punctured,

with thin grey pubescence on the clypeus and the front, a very deli-

cate longitudinal carina between the antennte continued very faintly

to the anterior ocellus. Mandibles bidentate at the apex, not

elbowed, the outer tooth longer than the inner. Pronotum almost as

broad as the head, slightly and broadly emarginate anteriorly, the

anterior margin feebly raised. Thorax punctured, closely on the

sides of the mesonotum and between the two longitudinal lateral

sulcse, elsewhere sparsely. Median segment broad, a little shorter

than the mesothorax, finely and rather irregularly transversely

striated. Abdomen as long as the head, thorax and median segment

combined, nearly as broad as the thorax and tapering very slightly

at the extremities, deeply and rather sparsely punctured. Hypo-

pygium rather broad, produced slightly beyond the epipygium,

subtruncate at the apex with a strong, acute apical spine.

Black ; tlie base of the mandibles, the clypeus, the pronotum

except a black triangular mark on each side, a large spot on the

mesonotum, the tegulee, a large irregular spot on the mesopleurse,

a large spot on the scutellura and a spot on each side at its basal

angles, a transverse line on the postscutellum with a spot on each

side, two oblique bands on the median segment diverging from the

base, a broad band on each of the dorsal segments of the abdomen

interrupted in the middle, except the seventh segment, which is

wholly black, a small spot on each side of the first ventral segment

and an interrupted band on segments 2-5, the anterior and posterior

coxai beneath and a line on the anterior and intermediate femor
;
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beneath pale yellow ; legs ferruginous. Wings hyaline, nervures

ferruginous. The second recurrent nervure is interstitial with

the second transverse cubital nervure.

Length 15 mm.

IfaJ), Mendoza, Argentina. (Purchased from II.

Rolle.)

In colour and size this species resembles Tele'phoroniyia

rufipes, Guer., which occurs in the same locality. It is not

very near typical Pseudela2)hro])tera, and I place it in the

genus with doubt.

Pseudelaphroptcra flavomaculata, Andre.

Zeitsch. Hym. Dipt., vi, p. 311, 1904.

A male of this species in the Oxford University Museum
has the third transverse cubital nervure very short and
connected with the summit of an arched nervure which
originates on the cubital nervure at the junction of the

second recurrent nervure, and rejoins the cubital nervure

far beyond the iisual termination of the third cubital cell.

The extra cell thus formed is slightly longer on the cubital

nervure on the left wing than on the right. There is

another normal specimen in the same collection; both
specimens being from Concepcion.

The females of some species of this genus have the

anterior ocellus present, though small and situated at the

bottom of a deep puncture ; this is the case in P. chilensis,

Sauss. In Diamina, Westw., the female has all three ocelli

developed, but in other Thynuidse they are always absent.

Elaphroptera avida, n. sp.

(J. Mandibles bidentate, broadened towards the apex, the inner

tooth short, the outer one long and bent inwards. Maxillary palpi

six-jointed, the first joint very short, joints 3-5 broadened to the

apex and obliquely truncate. Labial palpi stout, four-jointed, the

first joint a little longer than the others, the apical joint elongate

ovate. Labrum short and broad, with a high transverse carina

broadly and deeply emarginate and strongly ciliated at the sides, the

area in front of the carina to the apex depressed, membranous and

broadly emarginate at the apex. Clypeus punctured, with a large,

smooth, semicircular depression in the middle, broadly emarginate at

the apex with the angles pointed. Antennas as long as the thorax



74 Mr. R. E. Turner's Notes on the Thynnid^,

and median segment combined, inserted rather far apart, as far from

each other as from the eyes, the five apical joints slightly arcuate
;

the interantennal prominence transverse at the- apex, with a very

slight tubercle in the middle ; an obscure carina from the anterior

ocellus reaching almost to the base of the clypeus. Head closely

and rather finely punctured, the eyes diverging towards the clypeus
;

vertex broad, the posterior ocelli twice as far from the eyes as from

each other. Thorax and median segment closely punctured
; pro-

notum short, narrower than the head, the anterior margin slightly

raised ; the mesonotum about one-third broader than long, with the

usual two longitudinal sulca? on each side ; the scutellum moderately

elevated ; the median segment rounded, as long as the breadth at

the base, with a longitudinal sulca on each side at the apex. Abdo-

men slender, half as long again as the head, tliorax and median

segment combined, closely and shallowly punctured, some of the

puncti;res confluent ; the first segment slender at the base, with a

short longitudinal sulca not quite reaching the centre, segments 2-5

with a feebly depressed transverse line close to the base ; the epipy-

gium narrowed towards the apex and subtruncate. Hypopygium

narrow, with almost parallel sides, projecting a little beyond the

epipygium and rounded at the apex.

Black ; the mandibles except at the apex, the clypeus, the cheeks,

the inner orbit of the eyes not reaching the summit, a small spot

above the base of each antenna, the anterior margin of the pro-

notum and an arched line behind it touching the anterior mar-

gin in the middle, a large spot in the middle of the scutellum

and a small one at each at its basal angles, the postscutellum, a

round spot on each side near the apex of the median segment, a

spot on each side of each abdominal segment, occupying almost

the whole length of the segment but hardly extending onto the

dorsal surface and a narrow line on the femora beneath yellow
;

the seventh segment ferruginous at the apex. Wings flavo-hyaline,

nervures ferruginous.

Length 20 mm.

Hah. TucuMAN, N.W. Argentina (R. ^cJmdz).

Nearly allied to Thynnus lateralis, Klug, but the shape

of the median segment is very different and the whole

insect is of slenderer build.

Elaphroptera ichneumonca, Klug.

Thynnus iclineumoneus, Klug, Physik. Abh. Akad. Wiss,

Berlin, p. 25, n. 22, 1840 (1842), ^.
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Thynnus clegans, Sm., Cat. Hym. B. M., vii, p. 51, n. 176,

1859, $.

Maphroptera maculipennis, Guer.

Elaphroptera, maculipennis, Guer., Voy. Coq. Zool., ii, 2,

p. 243, 1830 (1839), $.

Thynnus mystacinus, Klug, Physik. Abh. Akad. Wiss.

Berlin, p. 27, n. 28, 1840 (1842), $.

Thynnus ornatus, Klug, 1. c, p. 29, n. 31, ^.

Thynnus plagiatus, Sm., Cat. Hym. B. M., vii, p. 52, n. 178,

1859, $.

There are two pairs from Parana in the British Museum
collection. The female agrees well with Klug's description

of ornatus, the males are without the yellow spot on the

mesonotum which is present in the type of Smith's species.

The three species last named are allied to lateralis,

Klug, U. ichneumonea and U. avida most closely so. They
will probably form a new genus when more material is

available, in view of the short, broadly emarginate clypeus

of the male, produced into a spine at the angles; and the

straight, short and narrow hypopygium. The females of

the group seem to be distinguished by a more or less

excavated pronotum and a rather narrow pygidium.

Elaphroptera herlstii, Andre.

Elaphroptera herlstii, Andre, Zeitsch, Hym. Dipt., 6, p.

308, n. 5, 1904, $.

$ . Head very little more than half as long as broad, the posterior

angles slightly rounded ; eyes small and oval, divided by a little less

than their own length from the base of the mandibles. Head, thorax

and median segment sparsely punctured
;
pronotum half as broad

again as long, the sides parallel, the anterior margin straight, deeply

and broadly depressed in the middle. Median segment sparsely

punctured at the base, where it is only half as wide as the pronotum,

short, obliquely truncate posteriorly and broadened to two-thirds of

the width of the pronotum, the surface of the truncation almost

smooth and slightly concave, with a strong median carina on the

apical half. Abdomen longer than the head and thorax, convex

above, flattened beneath, finely and shallowly punctured, broadest

at the third segment, which is nearly twice as wide as the pronotum
;

the apical margin of the basal segment feebly depressed ; the second

segment transversely rugose, the apical margin raised, smooth at the
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base with a low transverse carina before the rugose area ; third and

fourth segments with an impressed transverse line near the base, the

extreme base smooth. Pygidium twice as long as broad, obliquely

dejjressed, longitudinally rugose and a little widened to the apex.

The posterior femora flattened above and curved at the apex.

Opaque black, the head shining ; two large quadrate spots narrowly

separated from each other on the front round the base of the

antennae ochreous ; the flagellum and the pygidium at the apex

fuscous.

Length 10 mm.

In the British Museum.

Elaphroptera intaminata, Sm.

Thynnus intaminatus, Sm., Descr. n. sp. Hym., p. 173,

n. 41, 1879, $.

Thynnus {Elaphroptcra) holomdas, Andre, Voy. Belgica.

Zool. Hym., p. 61, pi. ii, fig. 8, $.

Maphroptera crythrura, Spin.

Thynnus erythrurus. Spin., Gay Hist. Fis. Chile Zool., vi,

p. 295, 1851, $.

Elaphroptcra relida, Sauss., Reised. Nov. Zool, ii, 1, Hym.,

p. 126, 1867, ?.

There is a pair of this species in the British Museum,
showing that Saussure was right in his suggestion that

they are the sexes of one species.

Elaphroptera arcuata, n. sp.

^ . Clypeus closely and rather coarsely punctured, strongly convex

at the base, with a prominent median carina, very strongly and

broadly emarginate at the apex. Antenna as long as the thorax and

median segment combined, as far from each other at the base as from

the eyes, the seven apical joints are arcuate. Head finely and

closely punctured, with a delicate carina from a little below the

anterior ocellus reaching almost to the base of the clypeus ; the

posterior ocelli half as far again from the eyes as from each other
;

the front and cheeks clothed with long, sparse, cinereous pubescence.

Mandibles sharply bent just before the middle, with a slight tubercle

at the bend, bidentate at the apex, the inner tooth very short.

Pronotum short, rounded at the sides, the anterior margin straight

and raised. Thorax and median segment closely and rather finely
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punctured, very shallowly on the median segment ; the usual two

longitudinal sulcse on each side of the mesonotum ; the scutellum

subtriangular, rather narrowly truncate at the apex. Median seg-

ment rather slender, depressed and narrowed to the ajjex. The sides

of the thorax and median segment with long, sparse, cinereous

pubescence. Abdomen shining, almost entirely smooth, slender, a

little longer than the head, thorax and median segment combined
;

the first segment very narrow at the base, about half as wide at the

apex as long, the apical margin rather widely depressed. Epipygium

long, sparsely punctured, rounded at the ajiex ; hypopygiura not

projecting beyond the epipygium, trilobed, the central lobe the

longest. The second recurrent nervure is received a little before the

middle of the third cubital cell.

Entirely black. Wings hyaline, faintly iridescent, nervures fuscous.

Length 11 mm., exp. 19 mm.

Hob. Lago Xanco, Chubut.
Type in B. M.
Nearly allied to E. herhstii, Andre, from Chili, but is

without a tubercle at the base of the clypeus, and the

median segment and first abdominal segment are much
slenderer in the present species.

Elaphroptera inca, n. sp.

(^. Mandibles long, bent inwards near the apex, bidentate, the

outer tooth very long, the inner one short. Maxillary palpi six-

jointed, the first joint very short, the third broad and rather short,

the second, fifth and sixth of almost equal length, about half as long

again as the third, the fourth joint the longest. Labial palpi four-

jointed, the second and third joints short and stout, together about

as long as the first. Labrum very long and slender, petiolate,

expanding abruptly at the apex in a semicircle, truncate at the

extreme apex and fringed with long hairs, produced from beneath

near the apex, the lower portion truncate and extending as far as the

true apex, forming with it a narrow transverse trough. Clypeus

sparsely punctured, rather narrow, very much produced and sub-

truncate at the apex, with a shallow depression on each side below

the centre, and a smooth, shallow, semicircular depression just above

the centre. Antennae as long as the head, thorax and median seg-

ment combined, the six or seven apical joints feebly arcuate. Head
rather small, a little narrowed behind the eyes, finely and closely

punctured ; the interantennal prominence transverse at the apex,

divided by a deep sulca ; a little sparse and rather long black
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pubescence on the front. The posterior ocelli twice as far from the

eyes as from each other. Thorax closely and finely punctured, more

sparsely on the disc of the mesonotum and on the scutellum

;

pronotum much narrowed in front, the anterior margin slightly

raised ; mesonotum with the usual two longitudinal sulcte on each

side, as long as broad ; scutellum rounded at the apex, raised in the

centre ; median segment as long as the mesonotum, very shallowly

punctured, with a deep longitudinal depression on each side near

the apex. Abdomen slender, about one-third longer than the head,

thorax and median segment combined, very sparsely punctured
;

the first segment slender at the base, with a deep longitudinal sulca

not quite reaching the apex ; the segments very slightly depressed

on the apical margin, with a fringe of very short sparse pubescence ;

segments 3 and 4 with a tuft of long fulvous pubescence at

the apical ventral angles ; segments 2-5 with an impressed trans-

verse line close to the base ; the epipygium broadly truncate at the

apex. Hypopygium narrow, projecting beyond the epipygium,

slightly broadened and strongly rounded at the apex. The first

joint of the tarsi is only about one-quarter shorter than the tibije.

Shining black ; the mandibles except the extreme apex, the clypeus,

the orbits of the eyes narrowed continued almost to the posterior

margin of the head, a square spot above the base of each antenna,

the pronotum very narrowly interrupted in the middle and with a

very large black mark on each side, a short longitudinal line on each

side near the anterior margin of the mesonotum along the inner

sulca, a narrow line above the tegulse, the tegulae, a large irregular

mark covering the greater part of the mesopleurse, a small spot near

the posterior margin of the mesonotum, a spot on the centre of the

scutellum and one on each side at the basal angles, the postscutellum

except a large black spot on each side, a longitudinal band on each

side not far from the middle of the median segment, curving down-

wards at the apex and uniting with another longitudinal band on

the side of the segment, the sides of the first abdominal segment,

almost uniting near the apex, a very large spot on each side of

segments 2-5, more or less broadly separated on the middle of the

segment, the sixth segment, the epipygium except a spot at the apex,

the middle of the first ventral segment, the apical half of segments

2-5, the sixth segment with a black spot on the middle, the pro-

sternum and the legs golden yellow ; the hypopygium ferruginous,

fuscous at the apex. Wings flavo-hyaline, nervures fusco-ferruginous.

Length 23 mm., exp. 40 mm.

Hob. YuNGAS DE La Paz, Bolivia, 3000 ft.

This species is only placed in Elaphroptera provisionally.
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Anodontyra tricolor, Westw.

Anodontyra tricolor, Westw., Proc. Zool. Soc. London iii

p. 71, 1835, $.
'

'

» » Andr^, Zeitsch. Hym. Dipt vi

P- 317, 1904, $, $.
^ •'

'

Thynnus alhofasciatus, Sm., Descr. n. sp. Hym., p. 173,
1879, $.

Albofasciatus, Sm., is certainly a synonym of tricolor,
Westw If the species noticed by Andre under the name
ot albo/asciatus proves to be distinct it will have to receive
a new name. The position of the ocelli in the female of
A. tricolor is marked by shallow punctures.

CoiJhothynnus, n. gen.

^^''7Sn^/-,"cSo?^'^'^^-
^'^^^- ^^^d- Wiss. Berlin, p. 42,1840 (1842).

^

The name ^lurus being preoccupied in Mammalia I
suggest the above name in its place,

G. nasutus, Klug.

mitrus nasittns, Klug, Physik. Abh. Akad. Wiss Berlin
p. 43, 1840 (1842), $, ^

-oeran,

Thynmtspidnus, Westw., Trans. Ent. Soc. London, p. 133
Io81, Y-

'

olts^B^aia
^^^'''"'^'' '" ^^'® ^"^^"^ Museum from Petro-

C. gayi, Spin.

^^'"i85rf .

^^'"" ^'^' ^''*' ^^"^' ^'°^-' ^^' p- ^^^'

TJiynrmsmadlentus, Sm., Descr. n. sp. Hym., p. 172, n. 40,

Var. Thynnus nigrofasciatus, Sm., 1. c n 38 ;r
Nigrofasciatus, Sm., seems to be merely a iotur variety.

^.zW bl^rr' fr'r'^"'
^^^^ Australian sub-genus Le^-

teirone, but has the hypopygmm narrow and slightly pro-

onThe r^r
1^' ''''"^ '""^''^^ ^^" 1^«« strongl/narrowedon tne radial nervure.
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Cophothynnus iridipennis, Sm.

Myzinc iridipennis, Sm., Descr. n. sp. Hym., p. 181, n. 11,

1879, $.

(J. Clypeus scarcely produced, sliglitly emarginate at the apex..

Mandibles bidentate, the outer tooth long and aciite. Antennae a

little shorter than the head and thorax, the third joint of the flagel-

lum nearly half as long again as the second. Head narrowed behind

the eyes, finely and shallowly punctured, a laminate prominence

above the base of each antennae, the front and cheeks with sparse

white pubescence. Eyes very slightly convergent towards the vertex,

the inner margin almost straight ; the posterior ocelli about twice as

far from the eyes as from each other, nearer to the eyes than to the

posterior margin of the head. Thorax rather sparsely punctured

;

the scutellum triangular. Median segment rounded, longer than

broad, longer than the meaonotum, closely and shallowly punctured.

Abdomen as long as the rest of the insect, fusiform, very closely

punctured ; with a raised curved mark on each side of segments 2-4,

just before the narrowlj'-depressed apical margin. Hypopygium

rounded at the apex and ciliate, projecting a little beyond the epipy-

gium. The first cubital cell is divided, much shorter than the second

on the cubital nervure, the third is rhomboidal, also shorter than the

second.

The abdomen is less elongate than in most species of the genus

and the whole insect is more stoutly built. The three apical joints

of the maxillary palpi are very long and slender, combined half as

long again as the head. Otherwise as in Smith's description.

Edb. Ega {Bates).

Fox (Proc. Acad. Philad., 50, p. 72, 1898) places MapTiro-

ptera carhonaria, Sm., and Thynnus mthiops, Klug, in the

genus ^lurus. He may prove to be correct, the three

apical joints of the maxillary palpi being very long and

slender, especially in carhonaria, but they are not very near

any known species oi jElurus, and the female is unknown.
Thynnus anthracinus, Klug, is closely allied to xthiops.

Eirone mutahilis, n. sp.

^ . Clypeus slightly advanced, with a vertical triangular trunca-

tion at the apex. Head shining, shallowly punctured, the front

almost vertical and broad ; the antennae slender, about half as long

again as the head, with a short and obscure V-shaped carina between

them ; the vertex long and broad, the posterior ocelli nearly twice as
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far from the margin of the head as from each other. Pronotum
narrower than the head, more than half as long as the mesonotum,

the anterior margin straight and very strongly raised. Thorax

punctured ; the scutellum subtriangular, narrowly truncate at the

apex. Median segment scarcely more than half the length of the

mesonotum, nearly twice as broad as long, obliquely truncate pos-

teriorly, punctured, with a small depression at the base. Abdomen
shining, almost smooth, subcylindrical ; the second and third seg-

ments transversely depressed at the base ; the apical segment large,

the hypopygium rounded and ciliate at the apex, not projecting be-

yond the epipygium ; the first ventral segment subtuberculate near

the base, shallowly divided from the second segment.

Black ; the antennae fusco-ferruginous ; the mandibles, clypeus,

the anterior margin of the pronotum broadly, a large round spot on
the scutellum, the femora, tibi« and tarsi light yellow.

Length 8-9 mm.

Hab. Adelaide River, Northern Territory, S. Australia.

Type in B. M.
Allied to E. scntellata. Turn., but differs in the shape of

the head, clypeus, median segment and abdomen.

Family SCOLIIDiE.

Genus Iswara^ Westw.

Jsivara, Westw., Trans. Ent. Soc. London (2), i, 7, p. 232,

1851.

Komarotvia, 'Radosz., Horse Soc. Ent. Ross., xx, p. 41, 1886.
Meria, section Komarovia, Sauss., Grandid. Hist. Madag.,

XX, p. 249, 1892.

The males of this genus are closely allied to those of

Myzine proper, from which the genus is almost undoubtedly
derived by adaptation to nocturnal habits and desert con-

ditions. Saussure does not consider that the genus can be
separated from Myziyie {Mcria), but the male of Myzine
tripunctata, Ross, has the palpi normal, whereas in Iswara
the maxillary palpi have only tliree joints in place of six,

and the labial palpi three joints instead of four. The
antennse are also very much longer and more slender, and
the neuration does not extend to the margin of the wing.

The latter point, however, is not of very much importance,
as Myzine {Meria) timurella, Sauss., also shows this peculi-

TRANS. ENT. SOC. LOND. 1908.—PART I. (mAY) 6
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arity, as well as much-enlarged ocelli, though these are not

quite as much developed as in typical Iswara. It is quite

possible, however, that when both sexes are known in this

genus and in the allied Mcria in a larger number of species

than is at present the case, Saussure's opinion may prove

to be correct, as in this group differences between the

females do not invariably correspond closely to those

between the males. As I have not been able to obtain

specimens for dissection of the mouth parts I cannot give

any accurate list of the males that should be assigned to

the genus. Saussure places two females in Komarovia.

1. /. tartara, Sauss., Fedtsch. Turkestan, ii, Scol, p. 38,

1880, $, Meria t.

Komarowia victoriosa, Radosz., Hor. Soc. Ent. Ross., xx,

p. 44, 1886, ? ; 1. c, xxiii, p. 309, 1889, $, _$.

2. /. tamerlancUa, Sauss., Fedtsch, Turkestan, ii, Scol., p.

41, 1880, $, Pseudomeria t. {Pseud, tartara on plate.)

Myzine pscndotartara, D. T., Cat. Hym., viii, p. 126,

1897.

/. lutcus, Westw., is very nearly allied to /. tartara, but

has the third cubital cell larger than the second, whereas

in I. tartara the second is larger than the third. /,

fasciatus, Sm., Myzine orientalis, Sm., Meria radialis,

Sauss., Myzine jyallida, Sm., and perhaps Mcria nocturna,

Mor., will probably prove to belong to the genus.

Though all authors seem to have followed Westwood in

placing Iswara amongst the Thynnidse, I fail to see any

cause for removing it from close connection with Myzine,

and it is quite evident that Saussure would at once have

perceived the connection had he been acquainted with

Westwood's species.

Genus Ptcrortibrus, Sm.

Pteromhrns, Sm., Trans. Ent. Soc. London, p. 302, PI. 6,

1869.

Engycystis, Fox, Proc. Californ. Acad. Sc. (2), v, p. 262,

1895.

To this genus belong

—

1. P. ^nigmaticus, Sm., Trans. Ent. Soc. London, p. 303,

PI. 6, fig. 1, 1869, %, Brazil.
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2. P.confusus, Sra Descr. n. sp. Hym., p. 182, n. 12, 1879,
$ {Myztne c), Ega, Brazil.

3. P. rufiventris, Cress., Trans. Amer. Ent. Soc iv c 9m
ISn, $ {3Iyzine r.).

"
'

^- -^^'

Fox, Proc. Californ. Acad. Sc (2) v p
263, 1895, $, $ {Engycystis r.), Mexico
and lexas.

Fox gives a good description of tlie genus, but has not
connected it with Fteromhms. He remarks on the many
points m which it differs from Myzine. The first two
species may prove to be the sexes of one species. The
posterior coxse of the female are contiguous
Though very distinct I look on the |enus as more nearly

allied to riesia than to any other Scoliidge.

Genus Anthohosca, Guer.

The following species belong to this genus in addition
to the Australian species which I have enumerated in aformer paper (Proc. Linn. Soc. N.S.W., xxxii, 3, 1907).

Species from S. America.
1. ^-/^^^omaeulatcc, Sm., Descr. n. sp. Hym., p. 181, n. 10,

1879, $, $ (MT/ztne a.), Ega.
2. A. Upundata, Perty, Delect. Anim. Artie Brazil

p. 139, 1830, ? {Tiphia b.), Minas Geraes.
3. A. ante^mata, Sra., Descr. n. sp. Hym., p. 174, n 2 1879

^ (Anthobosca «.), Rio Grande do Sul
'

'

'

^234 /'f
'''^'' ^^''^'•' ^^andid. Hist. Madag., xx, p.

4. A carbonaria, Burm., Stett. Ent. Zeit., xxxvii p 168
1876, ? (Ifyzine c), Neu Freiburg. ' ^'

'

5. A. erythropyga, Burm., Stett. Ent. Zeit, xxxvii n 169
1876, I ? (3fyzine e.), Cordova. ' ^^

'

6. A. aptcahs, Sich., Sauss. et Sich. sp. gen Scol p 9^9
1864, ?, S. America (?) {Cosila a.).

''
'

7. A. chilensis, Guer., Voy. de la Coq. Zool ii 2 p 249
1830 (1839), ?(^Wm {Cosilcc) c.),Qhi\i

» » Spin., Gay, Hist. Fis. Chile Zool., vi p 312
.

1851,^,?. ' '^ '

Myzine fiavicornis, Sm., Descr. n. sp. Hvm p 183
n. 16, 1879, ?.

^ :> > P- -^o^.
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Species from Africa and Madagascar.

8. A. insularis, Sm., Descr. n. sp. Hym., p. 178, n. 4, 1879,

$ {Myzine i.), Madagascar.

Cosila insularis, Sauss., Grandid. Hist. Madag., xx,

p. 231, 1892, ?.

9. A. donaldsoni, Fox, Proc. Acad. Philad., p. 549, 1896,

$ [Cosila d), Somali] and.

10. A. erra7is,Sm., Descr. n. sp. Hymen., p. 174, n. 1, 1879,

$ (AntJiohosca c), Zululand.

AntJiohosca antennata, Sm.

A. antennata, Sm., Descr. n. sp. Hym., p. 174, n. 2, 1879, $.

Cosila iheringi, Sauss., Grandid. Hist. Madag., xx, Pt. 2,

p. 234, 1892, ?.

9 . Clypeus small, triangular and almost smooth. Head shining,

sparsely punctured, the antennsB gradually thickened from the base

of the fiagellum, the joints except the second much broader than

long ; eyes very feebly emarginate on the inner margin, the ocelli

placed well forward, the anterior ocellus nearly as far from the

posterior margin of the head as from the base of the clypeus.

Pronotum as broad as the head, as long as the mesonotum, the

anterior margin depressed and broadly emarginate, finely and

closely punctured with a row of larger punctures on the anterior

and posterior margins. Mesonotum short, sparsely punctured;

scutellum rather large, broadly rounded at the apex ; median seg-

ment short and broad, truncate posteriorly and slightly broadened

from the base, very closely and minutely punctured. Abdomen
much longer than the head, thorax and median segment combined,

broader than the thorax ; finely punctured, more closely at the base

of the segments than at the apex, shining ; the pygidium rounded at

the apex, the epipygium thickly clothed with coarse fulvous

pubescence. As in other sj)ecies of the genus, the intermediate

coxse are widely, the posterior rather less widely, but very dis-

tinctly, separated. The radial cell is rounded at the extreme apex.

Tarsal ungues bifid.

Black; the mandibles and antennje fusco-ferruginous ; an inter-

rupted transverse band close to the posterior margin of the pronotum,

a transverse spot on the posterior margin of the mesonotum, a small

spot at the base of the median segment, a spot on the sides of the

prothorax close to the anterior angles, a spot on the mesopleurse at
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the base of the anterior wings, an interrupted band on the first dorsal

segment of the abdomen and a transverse band on each side of the

second, third and fourth segments, most widely divided on the second,

yellow; femora, tibiae and tarsi ferruginous; tegulse testaceous.

Wings hyaline, faintly tinged with yellow, nervures ferruginous.

Length 14-15 mm.

Hah. Rio Grande do Sul.
As in other species of the genus the division between

the first and second ventral segment is very much less

deeply marked than in Myzinc, and the posterior coxse

separated.

The male sent with this species differs from the type of

antennata by the slightly longer pronotum, the rather

stronger punctures on the head and the very slightly longer

antennae. I do not think these differences sufficient to

merit specific rank.

Antliohosca natalica, n. sp.

$. Clypeus flat and subtriangular, the apical margin depressed.

Head shining, sparsely punctured, very finely on the vertex, more

coarsely on the front. Antennte inserted as far from each other as

from the eyes, the front depressed round their base. Eyes rather

small, almost touching the base of the mandibles, but not reaching

quite as high as the posterior ocelli. Thorax sparsely punctured,

shining ; the pronotum as broad as the head, slightly but broadly

emarginate anteriorly, very large, nearly twice as long as the meso-

notum, extending backwards to the tegular, the posterior margin

almost sti'aight ; the scutellum broadly rounded posteriorly. Median

segment rather short, minutely punctured. Abdomen broader than

the thorax and longer than the head, thorax and median segment

combined, very finely punctured, with a row of large setigerous

punctures just before the depressed apical margin of each segment,

the pygidium clothed with coarse fulvous pubescence. The tarsal

ungues are bidentate, but not so strongly as in most extra-Australian

species of the genus, and the anterior tarsi are pectinate. The radial

cell is rounded at the apex ; the first recurrent nervure is received

just beyond the middle of the second cubital cell, the second just

before the middle of the third cubital cell.

Black ; the pubescence grey, except on the pygidium ; the tarsi

and spines of the anterior tibise fusco-ferruginous, the spines of the

intermediate and posterior tibiae whitish ; the tegulse and the sides

and apical margins of the abdominal segments testaceous brown.
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Wings pale fusco-hyaline, nervures fusco-ferruginous, the stigma

black. Antennae missing.

Length 12 mm.

Hah. Malvern, Natal {J. P. Crcgoe).

Type in B. M.
It may be necessary in the future to separate the

Australian species of Anthohosca from the others in con-

sideration of the difference in the tarsal ungues and the

anterior tarsi of the female. In this case the name Antho-

hosca must be retained for the Australian species, and

Cosila used for the others. But as there are differences

of degree in these points, and only one or two species of

the genus have been paired so far, it is better to keep them
together for the present. In A. clypeatus, Sm., the tarsal

ungues are bifid.

Anthohosca lagardei, n. sp.

^ . Antennse as long as the thorax without the median segment,

stout, the joints as broad as long, ' Eyes very broadly and slightly

emarginate on the inner margin. Head minutely and very closely

punctured, rounded ; the posterior ocelli half as far again from the

eyes as from each other. Thorax and median segment very finely

and closely punctured, the pronotum narrowed and slightly depressed

anteriorly, the mesonotum with two longitudinal sulcae on each side,

the outer one narrow and shallow, the inner one deep ; the scutellum

subtriangular, truncate at the apex ; the median segment of about

the same length as the mesonotum. Abdomen as long as the head,

thorax and median segment combined, of nearly equal breadth

throughout, the first segment narrowed to the base, opaque ; the

hypopygium rounded at the apex and unarmed.

Black ; the posterior margin of the pronotum, a small transverse

spot on the posterior margin of the mesonotum, the tegulse, a spot on

the postscutellum, a spot at the apex of the median segment, a large

spot on each side of the epipygium, the extreme apex of the anterior

and intermediate femora, the anterior tibiae, the base of the inter-

mediate and posterior tibi«, the first joint of all the tarsi ; the second

joint of the anterior and intermediate tarsi, and the three apical

joints of the maxillary palpi dull testaceous yellow.

Length 8 mm.

Hah. Sydney, N.S.W. {De la Garde), January.

Type in B. M.
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In my recent revision of the Australian species of
Antholosca (Proc. Linn. Soc. N.S.W., 1907) I gave Cosila
{Lolohostla) fasciculata, Sich., as a synonym of A. anthracina,
fern. This IS abnost certainly a mistake, as the radial cell
of anthraeina, although obtuse at the apex, cannot be said
to be truncate.

Cockerell (Bull. Mus. Comp. Zool. Harvard, 190G) has
described a new genus Austrotiphia for A. Urhyi. I have
not seen his paper, but the type of his species is in the
British Museum, and is certainly identical with Antholosca
anthracina, Sm. This species does not seem to differ
appreciably in structure from the typical species of Di-
mooyhoptera, Sm., except in the radial cell, which is obtuse
at the apex.

The genus Odontothynnns, Cam. (Rec. Albany Mus., i,

3, p. 161, 1904), containing two species from Grahamstowni
Cape Colony, is very closely allied to Antholosca as far as I
can judge from the description, and should be placed in
the Scohidse rather than in the Thynnidse. His assump-
tion that the females are apterous will probably prove to
be erroneous.

In the same publication (i, 5, p. 806, 1905) he refers
again to his genus, and suggests that Antholosca antennata
bm., may belong to it. This is evidently a slip of the pen
lor A. errans, Sm., but in that species the apex of the
clypeus is not bidentate, nor are the posterior tarsal ungues
simple. These distinctions, unless accompanied by differ-
ences m the female, are hardly in my opinion of generic
value, and it is hardly advisable in this family to found
genera on one sex alone if it can possibly be avoided. The
maxillary palpi in Antholosca are six-jointed, not as
Cameron, following Ashmead, states, five-jointed.
The genus M.uroides described as a Thynnid by Tull-

gren (Arkiv. Zool., i, 1904) for A. sjostedti is erroneously
placed, and is synonymous with Agenesia, Westw., belongino-
to the Proctotrupidae. It appears, therefore, that unlesi
we place 3£ethoca in the Thynnidse, the family does not
occur m Africa. Mcthoca in my opinion has had an oricrin
independent of the Thynnida3.

°
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VI, Two Neta Diplopterous Hyraenoptera/?*o??i Queensland.

By Rowland E. Turner.

[Read February 5th, 1908.]

Family MASARID^.

Paragia magdalena, n. sp.

$ . Mandibles very broad, tridentate at the apex, the teeth blunt,

the outer tooth much the longest. Clypeus convex, much broader

than in P. deceptor^ Sm., broadly truncate at the apex, closely and

rather coarsely punctured. Head rugose ; the front between the

antennfe slightly raised ; the inner margin of the eyes shallowly,

but widely, emarginate near the vertex ; the ocelli in a broad triangle,

the two posterior ocelli much further from each other than from the

anterior one, about lialf as far again from the eyes as from each other.

Thorax coarsely rugose ; the pronotum narrower than the head and

rounded anteriorly, very strongly arched posteriorly. Mesonotum

much longer than broad, with a faint median sulca anteriorly,

and a dee]) curved sulca on each side diverging towards the anterior

margin. Scutellnm not very large, raised a little above the meso-

notum. Postscutellum and median segment depressed below the

scutellum, the median segment short, truncate and narrowed to the

apex, the angles rounded and without spines, closely punctured and

pubescent. Abdomen closely punctured, with short pubescence; the

first segment truncate anteriorly, much narrower than the second.

Black ; the mandibles fusco-f6rruginous, the legs light ferru-

ginous shading to yellow ; the basal two-thirds of the clypeus,

a large spot between the antennae, the inner orbits of the eyes,

most broadly near the summit and interrupted in the middle,

a spot on the outer orbit near the summit, a large subtri-

angular spot on each side of the pronotum, a spot on the meso-

pleurse below the anterior wing, the tegulae and a short line above

them, a large spot on the middle of the scutellum, a small spot on

each side of the median segment, a transverse band broad on the

sides but almost interrupted in the middle at the apex of the first

abdominal segment, the third segment, except at the base, the apical

half of the fourth segment and the whole of the two apical segments

orange-yellow ; the second, fourth and fifth ventral segments very

narrowly and the third more broadly margined with yellow at the

apex ; the apical segment ferruginous brown. Wings flavo-hyaline,
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the anterior wings stained with fuscous along the costa, nervures

black.

Length 16 mm., exp. 22 mm.

Hah. Mackay, Queensland {Turner).

Nearest to deceptor, Sm.

Family EUMENID^.

Euckalcomencs, n. gen.

9 . Mandibles long and broad, forming a rostrum, obtuse at the

apex, with three short, strong, blunt teeth along the inner margin,

deeply furrowed above. Maxillary palpi four-jointed, the first joint

very long, as long as the other joints combined, the second longer

than the third, the fourth very short, slender and pointed. Labial

palpi four-jointed, short and slender. Clypeus pyriform ; the labrum

projecting beyond the apex, very narrowly linguiform. Head of the

same breadth as the thorax ; the eyes very deeply emarginate ; the

antennae thickened gradually to the apex, the flagellum twice as long

as the scape. Pronotum truncate anteriorly ; the median segment

short, very steeply sloped posteriorly and deeply longitudinally

divided. First abdominal segment slender at the extreme base, then

widened and bell-shaped, nearly half as wide at the apex as the

second segment, which is longer than the first. The spine at the

apex of the intermediate tibiae is very short ; the tarsal ungues are

bidentate. Tlie first recurrent nervure is received just before the

middle of the second cubital cell, the second is interstitial with the

second transverse cubital nervure. The radial cell is broad, shortly

appendiculate ; the first cubital cell is considerably longer on the

cubital nervure than the second and third united ; the second is very

narrow on the radial nervure, almost triangular ; the third rhomboidal,

hardly broader on the cubital than on the radial nervure.

Type E. gilherti, n. sp.

Pachymenes viridis, Sm., from Aru and P. elegans, Sm.,

from Batchian also belong to the genus, which is quite

distinct from the American Pachymenes, in which the

maxillary palpi are six-jointed as in Eunienes.

Euchalcomenes gilherti, n. sp.

$ . Clypeus very narrowly truncate at the apex. A short longitu-

dinal carina between the antennse, which are twice as far from each

other at the base as from the eyes. The whole insect deeply and
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closely punctured, most coarsely on the head. Scutellum subrect-

angular, nearly twice as broad as long
;
postscutellum depressed in

the middle.

Bronze-green ; the flagellum above fuscous ; the mandibles,

antennjB, tibite, tarsi, the apex of the femora, the apex of abdominal

segments 2-5 narrowly and the apical segment except the extreme

base ferruginous brown. Wings pale flavo-hyaline, tinged with

ferruginous on the costa, nervures ferruginous.

Length 17 mm., exp. 26 mm.

Hah. KuRANDA, near Cairns, Q. (Turner), February.

Both of the species described above are from the collec-

tion of the late Gilbert Turner. The types will be placed

in the British Museum.
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VII. On Diaposematism, with reference to some limitations

of the Milllerian Hypothesis of Mimicry. By GuY
A. K. Marshall, F.Z.S.

[Read February 5th, 1908.]

One of the most striking features in connection with the

philosophical study of the phenomena of Mimicry among
butterflies in recent years has been the marked tendency

to lay an ever increasing emphasis upon the importance
of the selective factors suggested by Fritz Mliller and to

minimise the influence of what is known as Batesian

Mimicry. It has even been suggested that every known
case of mimicry among butterflies can be more satis-

factorily interpreted as being due to the operation of

Miiller's principle. The essential difference between
these two theories of mimicry lies in the fact that one
explains how an edible (or less unpalatable) species will

derive advantage through assuming a superficial likeness

to another which possesses nauseous (or more unpalatable)

qualities (Batesian mimicry); whereas the other shows
how one nauseous species will benefit by mimicking
another having the same qualities (Milllerian mimicry).

Now although there can be little doubt that a good many
cases of mimicry originally adduced in support of Bates'

theory must now be explained on MuUerian lines; yet

the universal application of this latter principle to butter-

flies, involving, as it does, the assumption of unpalatability

in every mimic, seems open to some serious objections

which may be considered later.

Perhaps the principal stimulus to the recent extension

of Miiller's interpretation of mimetic resemblances has

been furnished by an hypothesis which has been developed
by Dr. F. A. Dixey. It was in his important and able

memoir on the Phylogeny of the Pierinse (Trans. Ent. Soc,

1894, pp. 249-334) that Dr. Dixey first outHned his

conception of Diaposematism, or Reciprocal Mimicry, as it

was then called. This conception consists practically of

a widening or complication of the principle put forward

by Miiller to explain the inter-resemblances between
distasteful butterflies belonging to different genera. For
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although Miiller evidently conceived, and briefly men-
tioned, the possibility of a mutual approach between two
such species (Proc. Ent. Soc. 1879, p. xxviii), yet his

theory was generally interpreted as involving only a one-

sided approach from one species to another. On the
other hand the hypothesis of Diaposematism specially

emphasises the probability of a mutual simultaneous
approach. To use the author's own words :

" There seems
to be no reason why, especially if there is no conspicuous
inequality of numbers, there should not be a kind of
' give and take ' arrangement between mimicker and
mimicked, the latter advancing some way to meet the

former for their mutual benefit. In other words, when
two species, A and B, form an association of this kind, it

need not be supposed that the form of A remains fixed,

while B assimilates itself to it, or vice versa ; but the
association may really be formed by both A and B con-

verging to a point between them, or, in short, mimicking
each other. The acceleration of the process, which in

many cases would result, must of itself be an advantage."

(Trans. Ent. Soc. 1894, p. 297.) And again :
" In the

latter case (Mlillerian Mimicry) the mimetic attraction is

unlimited and mutual, acting reciprocally in both direc-

tions, and influencing each member of the group." (Trans.

Ent. Soc. 1897, p. 325.) This line of argument was also

advocated in the Transactions for 1896 (p. 72), and since

that time various specific cases have been published by
Dr. Dixey, Professor Poulton and Mr. S. A. Neave, which
are considered to furnish convincing proof of the validity

of the hypothesis of reciprocal mimicry. Indeed, it has

been held that these proofs are so cogent that Diapose-
matism should no longer be regarded as a mere hypothesis,

but that it is now entitled to rank as an established law
(Proc. Ent. Soc. 1906, p. Ixxi).

But before looking into the details of these cases it may
be well to examine the whole conception from a more
general standpoint. It has already been remarked that

reciprocal mimicry is merely a complication of Miiller's

theory, and it is therefore important to have a very clear

idea of the essential nature of that theory, of the factors

which make for a Miillerian Association, and of the

conditions which are most favourable to its development.

The real starting-point for the Miillerian hypothesis lies

in the proposition (sufficiently well established by now)
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that youDg insectivorous animals are not born with an
instinctive knowledge of what insects are good to eat and
what are not. The slow flaunting flight and conspicuous
coloration of a Danaida or a Heliconius can have no
special significance for a young bird when it first starts

out in life to forage for itself The knowledge that these
butterflies possess a pronouncedly unpleasant flavour can
only be acquired as the result of direct experiment, and
probably several butterflies would be destroyed by such a
bird before it succeeded in permanently associating the
conception of unpleasantness with any particular colour-

pattern. Thus each species with an independent type of

warning coloration would have to lose a certain per-

centage of its individuals before its true significance could
become a matter of common knowledge among all the
young and inexperienced insect-eaters in any particular

neighbourhood. From this Miiller argued that if two
such species, having different colour-patterns and in-

habiting the same area, were to develop the necessary
variations leading up to a mimetic association, such a
combination would be of considerable utility in relation to

the experimental tasting of young birds; for then both
species together would only have to contribute the same
number of victims which each of them would have to

furnish if their colours were different.

Given the initial variation, such a mimetic resemblance
can only be built up through the operation of some
eliminative or selective factors which shall result in an
advantage to the variation as compared with the typical

form from which it is derived; thus leading up to the
gradual replacement of the latter by the former. And it

may be noted that, with the exception of resemblances in

which mere affinity has obviously played a gieat part, the
closer the mimicry, the greater must have been the
persecution of the mimic (whether Batesian or Milllerian)

and the higher the percentage of its elimination. In the
case of Milllerian mimicry, as we have seen, the selective

agent is provided by the destruction due to the experi-
mental tasting of unpalatable insects by inexperienced
insectivorous animals. This may be briefly denoted as

the "Mtillerian factor."

There are certain points in connection with the operation
of this factor which it is well to bear in mind. In the
first place, the differences in the relative intelligence of
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the butterflies' enemies will affect the results due to their

attacks. Those which exhibit a high degree of intelligence

will obviously profit more quickly by their experience ; in

other words, they will acquire the necessary mental
association between colour and inedibility by the destruc-

tion of comparatively few butterflies. They will thex'efore

operate much less efficiently as producers of Miillerian

mimicry than will those enemies which have a compara-
tively low degree of intelligence and which therefore

require to make many experiments before arriving at the

same result. But if there be enemies still lower in the

scale and incapable of forming such a mental association

at all, then the destruction of butterflies which they

would cause would have no effect whatever from a purely

mimetic standpoint ; no more than if the insects had been
killed by a torrential thunderstorm. Similarly if we
suppose that a certain species of bird has specially adapted

itself to feed on a genus of insects usually avoided by
other insectivorous animals, the attacks of that bird will

have no effect in the direction of Miillerian mimicry on

that particular genus. In other words, the mental
attitude of the enemy towards its prey has an important

bearing upon the results which its attacks will produce.

Finally, the accumulation of experience does not render an
animal more effective as a Miillerian factor, but precisely

the reverse ; for as it becomes more skilled in recognising

nauseous species, so will it gradually cease its experimental

destruction, upon which this kind of mimicry so essentially

depends.

If we turn for a moment to consider whether these

arguments are equally applicable in the case of Batesian

mimicry, we find, on the contrary, a totally different state

of affairs. So far from experience and intelligence being

adverse qualities, it is evident that the greater the

accumulation of experience and the higher the degree of

intelligence possessed by the insectivorous animal, the

greater will be its efficiency as a producer of Batesian

mimicry. For it will thus be the better enabled to

discriminate between the edible mimic and its inedible

model, with the result that there will be a more effective

selection and a keener elimination of those variations of

the mimic which do not come up to a high standard of

resemblance. A consideration of this difference in the

operation of these two mimetic forces would appear to
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justify the expectation that the elimination due to the

JBatesian factor would be competent to produce a higher

degree of inter-resemblance than would the factor adduced
by Fritz Miiller.

Another point worth noting is the difference in the

periods of incidence of these two processes of selection.

The Mullerian factor is, as we have seen, supplied entirely

by young and inexperienced birds, etc.; it will therefore

have its greatest effect during the summer months when
such young animals would be most numerous. As the

season advances, however, these animals would be increasing

in wisdom and experience, and consequently by the

autumn or early winter we may reasonably suppose that

their efficiency as producers of Mullerian associations will

have very notably diminished. Now from this time

onwards until the early months of the next summer there

will be no further appearance of young broods of insecti-

vorous animals ; and it seems clear that for a considerable

portion of the year the forces which make for Mullerianism

will be at a very low ebb, if not altogether absent. On
the other hand, there seem to be no grounds for assuming
the existence of any such period of marked diminution in

the factors which make for Batesian mimicry ; for in most
tropical countries butterflies (which are here alone being
considered) are fairly plentiful throughout even the winter

months, while there is a much greater reduction in the

insects of most other orders {cf. Trans. Ent. Soc. 1902,

p. 432). Thus, although a large number of insectivorous

migrants will have departed at that season, the scarcity

of other insects, in conjunction with the comparative
conspicuousness of butterflies, will doubtless lead to a

maintenance, or even an increase, of the percentage of

destruction by the remaining resident birds. The inci-

dence of Batesian elimination, therefore, will be com-
paratively continuous and persistent.

Having thus briefly examined some aspects of Mliller's

selective factor, we may now endeavour to ascertain the

conditions which will render it most effective in fostering

mimetic associations. The position of affairs will be best

appreciated by taking some hypothetical case. Let us

assume therefore that within any given area there exist

two species of butterflies, A and B, possessing nauseous
qualities in about the same degree, but having diflerent

warning colour-patterns ; and further that within the
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same area the education of young birds, lizards, etc,

necessitates the destruction of approximately 1000 indi-

viduals in each group of distinctive patterns. Again, let

us suppose that A is a common species and is represented

by 100,000 individuals in that locality, while B is more
scarce and has only 5000. Now, ex hypothesi, the

Mlillerian factor will exact an equal toll from the two
species, and its selective importance must therefore

depend upon their relative numbers. In the present

instance the plentiful A will lose only 1 per cent, of its

individuals from this cause, while the scarcer B will lose

no less than 20 per cent. It is therefore reasonable to

suppose that if certain individuals of B chanced to

develop a variation in the direction of A, that variation

would have, in relation to the Mlillerian factor, a definite

advantage over its own typical form, because it would

tend to share, at least to a small extent, in the relative

advantage enjoyed by A ; and the continuance of the

elimination would gradually tend to enhance the variety

and to diminish, and finally exterminate, the type. This

would be a case of simple Mlillerian approach from B to

A. But if the mimicry is to be reciprocal it must be

shown that A is capable of approaching B by a precisely

similar process. In order to simplify the argument let us

make the supposition that 10,000 specimens of A simul-

taneously present a sudden marked variation in the

direction of B, to such an extent that young birds would

be liable to rank them with B rather than with A ; what
will be the effect of the Miillerian factor on this remark-

able variety ? The point again to be considered is the

relative incidence of the destruction. There will now be

90,000 examples of the A pattern, and 15,000 of the

B pattern. If 1000 individuals of each are again destroyed

by experimental tasting, a simple calculation shows that

the percentage of loss due to this factor will be six times

greater in the variety of A than in the typical form of A.

In fact the result is exactly the opposite of what took

place in the case of the variety from B towards A.

Whereas there we found that the variety had an appreci-

able advantage over its own type form, here it is seen to

be at a distinct disadvantage. It is obviously impossible

for the Miillerian factor to build up a mimetic resemblance

on such a foundation; if it have effect at all, that effect

must be to gradually eliminate the variety and to establish
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the type form. In these particular circumstances it is clear

that tlie simultaneous and mutual mimicry, postulated by
the hypothesis of Diaposematism, is entirely out of the
question. The Miillerian factor is capable of converting B
into a mimic of A, but it cannot cause A to mimic B.

This simple example illustrates several interesting

points. In the first place, it shows that the whole idea of

Miillerian mimicry practically resolves itself into a numer-
ical computation of the relative percentages of loss. The
only kind of variation which can have any significance

will be one that shall be trending from a form having a
higher percentage of loss towards one having a lower
percentage ; so that a difference in these percentages is

an essential condition for the production of Miillerian

mimicry. But Miiller's hypothesis postulates that the
absolute destruction is practically constant for each group
of different colours, and therefore the necessary conditions

can arise only where there is a noticeable difference in the
initial numbers of the two species involved. Further, the

greater the discrepany between these two numbers, the

greater will be the advantage derived by any variation

from the rarer species in the direction of the more
numerous, and consequently the more powerful and rapid

will be the operation of the Miillerian factor in producing
a mimetic approach. This therefore constitutes the most
highly favourable condition for the evolution of Miillerian

mimicry. Conversely, as the numbers approach one
another, so will the value and importance of the initial

variation from the numerically smaller species towards
the larger become less and less ; so too will steadily

diminish the effectiveness of the Miillerian factor as a
producer of mimicry. Finally, when we arrive at a case

where the two species are equal in numbers, there will

then be a condition of equilibrium, and the Miillerian

principle will practically cease to operate altogether.

So far as concerns the variations which may arise from
the numerically larger species towards the smaller, these

will be the more rapidly exterminated, the greater the

discrepancy in the numbers of the two species. As this

difference diminishes, the disadvantage of such a variety,

as compared with its typical form, will also diminish ; but
in no case can its development be fostered and increased

through the medium of the Miillerian factor, because it

still remains a variation in a disadvantageous direction.
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Further, as the numbers approach each other, any
variation from the larger towards the smaller tends to

produce equality, a condition which effectively prevents

the Miillerian selection from producing any mimetic
results. We see then that a Miillerian approach will

only take place in one direction, namely, from a rarer

species towards a more abundant one, and no species

can in this way approach another which has fewer

individuals (and therefore a higher percentage of loss) than
itself.

If this conception of the conditions which make for

Miillerian mimicry be accepted as sound, it would appear

that the hypothesis of Diaposcmatism is placed on the

horns of a veritable dilemma. For this hypothesis differs

in no real essential from Miillev's principle, of Avhich it

appears to be merely an extension ; and jet we find that

the very conditions which are most highly favourable for a

simple Miillerian approach are at the same time absolutely

fatal to anything in the way of reciprocal mimicry. On
the other hand, this latter conception only begins to

appear feasible at the other end of the series, namely,

where the numbers of the two species approximate equality.

But we have seen that this is a condition which renders

any occurrence of Miillerian mimicry in the highest degree

improbable ; and there can be no Diaposematisra where
there is no Miillerian mimicry. In my opinion, the above
considerations render it difficult to accept the essential

idea of reciprocal mimicry even as a mere working
hypothesis.

Now it may be urged that the statement as to the

practical impossibility of Miillerian mimicry when the

numbers of the two species are equal cannot be maintained,

and that its unsoundness can be demonstrated by some
such illustration as the following. Supposing that A and
B are each represented by 20,000 individuals and that

they lose lOUO apiece fi'om experimental tasting when
their colours are different ; then if they enter into a

mimetic association they will only lose 1000 out of 40,000
;

in other words, their losses from this cause Avill be reduced

by one-half Here is a clear and decided advantage, and
therefore it may be claimed that the Miillerian factor

must have scope to produce such a mimetic approach.

But before hastening to accept this conclusion it is well
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to point out that unless due care be exercised in the use

of this kind of argument from advantage, it is liable to

lead to erroneous conceptions. In order to show this

more clearly let us apply the same line of argument to a

slightly different case. If we suppose that there are

20,000 examples of A and only 10,000 of B, each losing

1000 ; then when A stands alone it will lose 5 per cent, of

its numbers. But if A develops a mimetic tendency in

the direction of B, and finally becomes a mimic of that

species, then its loss from experiments will be reduced to

only 3i per cent. Here again there is a clear advantage

as compared with its previous condition, therefore it will

be claimed that the Miillerian factor must be capable of

converting A into a mimic of B.

Now we have already seen that where the numbers of

A are considerably in excess of those of B, as in this case,

any initial variation (in the Darwinian sense) from A
towards B will be going from a lower percentage of loss in

the direction of a higher percentage, and that therefore

that variation will be at a disadvantage as compared with
its own type form, in relation to the factor which is

causing the loss. In such circumstances therefore the

Miillerian factor cannot convert A into a mimic of B.

Here then these two lines of argument, based on the

same data, have led to diametrically opposite results. The
reason for this divergence is not far to seek. It will be
observed that the contention in favour of a Miillerian

approach from A to B is based entirely on a consideration

of the advantage which would accrue ichen the mimicry
hud hecome an accomplished fact, while tbe intermediate

stages are in no way taken into account. But the whole
Darwinian idea of the evolution of such a case of mimicry
involves the assumption that it has been built up by a

gradual process of selection from comparatively small

individual variations. Therefore the essential point to be
considered must be the question of relative advantage as

between the initial variation and its typical form ; and
the assumed ultimate advantasre has no real significance

unless it can be shown that the initial variation has some
definite advantage over the type in relation to the

selective factor which is considered to cause the mimetic
approach. "Where this point is overlooked, an argument
based merely on a supposed eventual gain may, in some
cases, be entirely misleading.
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On reverting to the case where the two species have

equal numbers and applying the above test, we find that

the contention in favour of a Mtillerian approach cannot

reasonably be maintained. If A and B are equal, then
their position in regard to the Mtillerian factor is abso-

lutely identical, so that neither has an iota of advantage

over the other and the essential condition for the origin of

Miillerian mimicry is lacking. In these circumstances it

is evident that any small variation from one towards the

other will not practically affect the numerical relationship

of the two species and will therefore have no mimetic

value.

The comparative nuiiibers of individuals in Miillerian

Associations,

Unfortunately we have very little knowledge as to the

approximate individual numbers of the species forming

any Miillerian association; but in November 1903, Pro-

fessor Poulton exhibited to this Society (Proc. Ent. Soc.

1908, p. liv) a series of 823 butterflies captured on a single

day by Mr. C. B. Roberts in British Guiana, with a view

to giving an idea of the relative numbers of the species

in that spot. Out of the total no less than 295 specimens,

comprising 9 species, fell into the mimetic association

which centres round the common Melinxa mneme, all of

them belonging to undoubtedly distasteful genera. M.
mneme itself vastly outnumbered the other species, being

represented by 253 individuals, while the remaining 8

species were represented by the following numbers : 8, 9,

10, 9, 1, 3, 1, 1. There seem good grounds for supposing

that these figures do give a fair rough idea as to the

relative occurrence of these species in that locality, and

the very striking discrepancy in the numbers of the

rnimics as compared with their dominant model is

precisely what we should expect to find on the conception

of Miillerian mimicry here advocated. Such conditions

w^ould be specially favourable to the production of a large

mimetic association, and it seems highly probable that in

actual practice Miillerian mimicry will only have arisen

where the discrepancy in numbers has been fairly con-

siderable ; although the possibility of its occurrence where

the difference is comparatively small can, of course, be

theoretically upheld.
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Alternating Hesemblance.

Although there appear to be serious difficulties in the
way of accepting any idea of mutual simultaneous mimicry
between two unpalatable species, yet it is not impossible

that a certain interchange of characters might still take
place between them. For example, at first A might be
more numerous than B and a simple Mtillerian approach
might take place from B towards A. While this was in

progress conditions might arise which would cause a
reversal in the relative numbers of the two species, so

that B would become the dominant partner. Then any
further mimetic approach that might take place would be
from A towards B, so that the final result might show a
fusion of the original colours of the two species. This kind
of approach is quite different from that contemplated in

the hypothesis of Reciprocal Resemblance, although pro-

ducing similar results ; it may therefore be distinguished

under the name of Alternating Resemblance. It is not
probable that this phenomenon will be of common occur-

rence in nature, and it is only here referred to in order to

show that even if the actual existence of reciprocity can
be demonstrated, that will not of itself afford proof of

Diaposematism ; for the facts can be consistently inter-

preted on the lines of a one-sided Mtillerian approach.

Since the foregoing remarks were written Professor
Poulton has kindly suggested to me a criticism which
appears, at first sight, to lend some support to the idea of

Diaposematism. As a very similar suggestion has been
made to me independently by another friend, it seems
advisable to show how it may be met.

It has been contended that among the enemies of the
two distasteful butterflies, A and B, there will be some
(which we may call X) whose first experience will be
entirely of A. Having thoroughly learnt that this insect

is unpalatable they will then come across B. If among
the individuals of B there occurs a variation (B') which
presents a roughly A-like appearance, then B' will have
an advantage over B in relation to the attacks of X.
Similarly other enemies (Z) will first have experience of

B only, so that when they afterwards attack A, the variety
A', which has varied in the direction of B, will be at an
advantage as compared with A, because it will recall to
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the mind of the enemy unpleasant experiences in con-

nection with B. On these grounds it is argued that both
varieties, A' and B', are advantageous, and that therefore

the two species can mimetically approach one another at

the same time. But a little consideration will soon show
that the above argument does not deal with all the factors

in the case. In the first place, the enemies are divided

into only two categories (X and Z) ; but there must
obviously be a third (Y) which will derive its knowledge
through a mixed experience of A and B together, and the

effect of this has been quite left out of consideration.

Now it is evident that reciprocal mimicry could only take

place where A and B are approximately equal. When
this is the case, the law of probabilities shows that the

numbers of Y will be very large, those of X and Z very

small; therefore the net result of the Miillerian factor will

depend upon the effect produced by Y, and this is entirely

covered by the general argument set forth above, which
thus remains unaffected.

There is yet another more important objection to this

criticism. It is contended that X will discriminate

between B and B', and Z between A and A', to the

advantage of B' and A' respectively; but the relation of

X to A and A', and Z to B and B' is not taken into

account at all. But if A' is sufficiently different from A
that Z will discriminate between them, it must be admitted

that X will do so likewise. Such discrimination means that

A' will be subjected to special tasting experiments by X,

as apart from A. But ex hypotJiesi the numbers of A' will

be very much smaller than those of A, and therefore these

experiments will involve a much higher percentage of loss

for A' than for A, so that the former will be at a decided

disadvantage in relation to the attacks of X. The same
applies to B' with regard to the attacks of Z. Thus A'

will have an advantage over A during the attacks of Z,

and a disadvantage during those of X, and the net result

will depend upon the relative numbers of X and Z. But
the relative numbers of X and Z are directly dependent
on the relative numbers'of A and B respectively ; for where
A is abundant the members of X will be large and vice

versa. Therefore when A and B are equal, X and Z will

be equal, and the advantage which A' derives from Z will

be balanced by the disadvantage due to X ; and similarly

for B'. In these circumstances there will be a condition of
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equilibrium so far as concerns the Miillerian factor, and no

mimetic approach will take place. Again, where A is

largely in excess of B, X will be large and Z small;

therefore the disadvantage accruing to A' will be large,

the advantage small, the net result being a considerable

disadvantage ; so that the effect of the Miillerian factor

will be to stamp out A' and to establish A, in other words,

to prevent its mimicking B. It is thus evident that so

far from upsetting my general argument this criticism

merely serves to confirm it when all the factors are taken

into account.

We may now turn to an examination of the various

cases which have been cited as furnishing conclusive

evidence as to the actual occurrence of diaposematic

resemblances. In looking at these as a whole an interest-

ing fact emerges, namely, that no example has yet been
brought forward as occurring between any two of the

most dominant distasteful groups of the world, viz.:

Danaini, Euploeini, Lycorgeini, Ithomiinse, Heliconinse and
Acrseinse ; although it is among some of these groups that

Miillerian mimicry finds its highest development, and
cases of reciprocity should be evident and numerous, if

Diaposematism be a vera causa. Perhaps it is a mere
coincidence that in the great majority of instances cited

(5 out of 7) one of the mimetic forms belongs to a species

not generally considered to be unpalatable. But it has

been claimed that the establishment of a case of diapose-

matic resemblance is of itself good evidence of the

unpalatability of both species involved. This claim is

obviously justifiable only where it can be shown that it is

impossible to interpret the facts on any hypothesis other

than Diaposematism ; and such a case has not yet come
under my notice. It was in connection with this aspect of

the question that I first found myself in conflict with this

theory ; for its application has led to the assumption that

the coloration of certain South African butterflies has a

warning significance, indicating the existence of distasteful

qualities, whereas my own observation of the insects in

the field (supported by a few experiments) has led me to

an entirely opposite conclusion. These divergent results

have induced me to undertake a closer examination of the

foundations upon which the hypothesis of Diaposematism
has been built.
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I. The, Association of Pereute and Heliconius.

This case is of special interest because, with the next

oue, it furnished the original basis for the theory we are

considering. It was dealt with by Dr. Dixey in Trans.

Ent, Soc. 1894, p. 296, and further discussed in the Trans,

for 1896 (p. 72). The facts are briefly these : Certain

forms of the Pierine genus Pereute in Tropical America

exhibit an undoubted mimetic approach towards the

common Heliconius melpomcnc and its allies, whose upper-

side colouring is plain brown, with a broad red band across

the fore-wings. Now many species of Pereute have on the

under-side some distinct red spots at the base of the hind-

wing. Somewhat similar markings also occur in the

Heliconii, but Dr. Dixey, quite justifiably, refuses the

explanation that these spots have been acquired by the

Pereute as part of their mimetic resemblance to Heliconius.

For he shows that not only can we find similar markings

in other American Pierines which have no mimetic

relationship with Heliconius or any of the red-spotted

Papilios, but further they are shown to occur independently

in Pierine genera in other parts of the world ; notably in

some species of the distasteful Eastern genus Delias, to

which he considers Pereute to be nearly allied. On these

grounds the spots are claimed as being Pierine in character.

How then are we to explain their presence in Heliconius ?

Any argument for parallel development is rejected by Dr.

Dixey, for he says: "If we assert them to be purely
' accidental,' we are met by the fact that although they

are found in some species of both Papilio and Heliconius

that are apparently not the subject of mimicry, yet they

are most distinct and most prevalent in those species

which are copied by Pierine imitators " {I.e. 1894, p. 296).

Hence it is contended that the only satisfactory explana-

tion is that, in this particular respect, the Heliconii have

been influenced by, and approached, the Pereute, and that

therefore the red spots constitute a reciprocal or diapose-

matic character.

Now, in order that any case of this kind may really

carry conviction as a proof of diaposematism it is necessary

to show that the reciprocal character which the model

is claimed to have acquired from the mimic must be one

that is abnormal in the genus of the model and its allies.

For if the character occurs frequently and independently
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in other members of the same genus its appearance in any
one species might well be due to simple affinity with them
and not to mimicry at all. The fact that the model and
the mimic possessed ab initio certain superficial characters

in common would of itself render a mimetic approach the

more probable; yet the occurrence of tliese similar mark-
ings would, in no sense, be due to mimicry, and no
argument for diaposematism could be founded upon them.
The first point therefore to be investigated is the

occurrence of this red spotting in Heliconius. With the

accession of the splendid Godman and Salvin collection

the British Museum now possesses a very fine series of this

genus. A careful examination of this material, based on
Riffarth and Stichel's monograph of Heliconius in the
" Theirreich," shows that out of the 71 species recognised

by these authors no less than 35 * possess basal red spots

on the under-side of the hind-wings. Of the remaining
36 species about three-fourths have been drawn away in

mimicry of the great Mclinma-Mechanitis association, and
the absence of red spots may perhaps be actually due to

this mimicry ; for I have been unable to find that any
genus of Ithomiinse or Danainse possesses this kind of

marking. The Heliconii in which the red spots are

present belong to various different types of coloration,

several of which do not appear to be mimicked by
Pierines, and in some of these the red spots are very

highly developed, more so than in any non-mimetic
American Pierines. Nor does there appear to be any
constant connection between general mimicry and the
development of the spots. For example, Fieris locusta ^
roughly mimics H. cydno-fialanthus, and the nearly allied

P. noctipennis $ mimics H. sapho-leuce (Dixey, " Nature,"
Oct. 1907, p. 677); the under-side red spots of the two
Pieris are almost identical, yet those of the Heliconius

differ very much from them and from each other.

Turning now to Pereute we find that the colour of the

under-side of the hind-wing may be generally described

as dark brown with a variable yellow costal streak, and
with, or without, two or three basal red spots. With
regard to the upper-side colouring the genus may be

* It may be noted that the great majority of these species also

have a red streak along the base of the costa of the fore-wing on the
under-side, a character which I have failed to find in any American
Pierines.
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divided into three sections. In the first, comprising only

the more primitive teltkusa, the sexes are alike, being

blackish, with white markings and an irroration of grey

scaling; the under-side having three red spots. In the

second the sexes are again alike, both being black, with a

red bar across the fore-wing and with a very striking

broad blue-grey suffusion over the bases of both wings;

inferior red spots (two) present or absent. Finally, in the

third section, the sexes are different, the males being

blackish-brown with general grey irroration ; while the

females are brown, with a pink or red bar in the fore-

wing, having a basal grey suffusion in the former case, and
none in the latter; inferior red spots (two) present or

absent. There is obviously no mimicry of H. 7nelpo7nene

in the first section; neither can its occurrence, so far

as concerns the upper-side, be reasonably claimed in

the second. For although the red bar in the fore-wing

may be urged as a mimetic character, this is rendered

highly improbable by the presence of the striking basal

pale marking, which, with the black ground-colour, gives

the insects a totally different appearance. It is only

in the third section that we find any real mimicry,

namely, in the females of charops, venezuelana and per^l-

viana, the last two being probably only local races of the

first. These forms bein^ brown and having lost all traces

of the pale suffusion, do very convincingly suggest the

existence of a close mimetic association with H. vielpomene.

Here, if anywhere, there should be evidence of reciprocal

mimicry; but unfortunately for the hypothesis charops

happens to be one of the species of Pereute which does not

possess any red spots at all on the under-side, and this

fact alone renders it highly improbable that the spots of

melp)omene are diaposematic. It appears even open to

doubt whether they have any real mimetic value at all.

In Pereute they occur most markedly in the more
primitive, and apparently non-mimetic, telthusa, and yet

they have actually been lost in P. charops, although it

closely mimics a Heliconius in which they are present.

How then can we consider that these spots are so

important that they have been modified in melpomene

by the influence of the very different P. leucodrosime

(belonging to section 2), especially when it is noted that

they differ considerably both in number and position in

the two species ? Further, if their mimetic value is so
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great, how can we explain their absence in P. callinice

which in other respects so closely resembles P. leucodro-

sime ? A general contemplation of all the facts must, I

think, inevitably lead to the conclusion that these red

spots have been quite independently developed in Heli-

conius and without any Pierine influence whatever.

II. The underside red spots in the Pierine, Archonias

tereas, and Papilio zacynthus.

This case was originally put forward in conjunction

with the preceding one, and will be found under the same
references. For various reasons it is advisable to treat it

separately. The line of argument in favour of Diapose-

matism is quite similar, it being contended that though

the Pierine has evidently mimicked the Papilio in all its

principal characters, yet in the case of the red spotting of

the under-side the influence has been in an opposite

direction.

We may first consider the red markings in Archonias.

The genus falls into four sections, so far as mere pattern is

concerned. The first section comprises a single species,

theano, which evidently represents the more primitive

colouring of the genus. Its upper-side is dark brown,

with vague whitish markings, while the under-side

presents a very characteristically Pierine appearance,

being yellowish or whitish with a broad white-spotted

dark border and the nervules broadly darkened ; a colour

scheme which continually reasserts itself in various genera

of Pieringe in all parts of the world ; finally the basal red

spots are conspicuous by their absence. The second

section contains species which mimic various Ithomiinae,

and in all of them the red spots are wanting. The species

of the third section mimic certain Aristolochia Papilios

and these gradually merge into the fourth section which
has developed Helicooiius-like colours. In these last two
sections the species all exhibit two red basal spots below,

though these differ in position from those of PeretUe. In
the latter the spots are situated obviously on the wing,

while in Archonias they are placed on the extreme edge of

the base and on that portion which is bent against the

thorax, so that they appear, unless closely examined, to be
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actually on the thorax itself. When we turn to P.

zacynthus and its allies we find that they have no red
spots on the wing, but only on the thorax ; a condition

which is highly characteristic of Papilio, but which never
occurs, so far as I am aware, in any Pierine. At first sight

it might appear as if this furnished good evidence as to

Archonias having mimicked the Papilio in this respect,

especially as the most primitive species has no red spots

at all. But this view is rendered less probable by the
occurrence of similarly placed markings in various non-
mimetic species of Catastida and other closely allied

Pierine genera. On the other hand, Dr. Dixey advocates
the opposite view, namely, that the Pierine has influenced

the Papilio. But a consideration of the prevalence of

these red spots in the latter genus shows that this

suggestion is even less probable than the other.

In Rothschild and Jordan's revision of the American
Papilios (Nov. Zool., 1906, p. 435) these insects are

divided into three sections. The first of these, the

Aristolochia Papilios, again fall into four groups. Now
the first three groups contain no less than 45 species every

one of which has thoracic spots like those of P. zacynthus

(which belongs to the third group), although many of the

species have no mimetic relations with any Pierines. In
the fourth group the red spots are replaced by yellow or

white, except in the case of polydamas and its numerous
races, in which the spots are red and there is in addition

a red spot at the base of the hind-wing. Again, basal

red-spots on the hind-wing are to be found in a consider-

able number of American Papilios belonging to Section III,

in which there can be no question of Pierine influence.

If we turn to the East we find a precisely similar state of

affairs, namely, numerous species of quite differently

coloured Papilios, including most of the splendid Ornitho-

pteras, which have developed either red spots on the

thorax, or on the base of the hind-wing (sometimes to a

very remarkable extent), or on both. He who will be at

the pains to investigate these facts for himself must, I

think, unhesitatingly reject any argument for Diapose-

matism in this particular instance. The evidence in

favour of an entirely independent development by the

Papilios of these distinctive markings appears to be over-

whelming.
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III. Why do loth sexes of Archonias tereas miwAc only

the female o/Papilio zacynthus ?

A second argument for Diaposematism has been based

on these same two species, considered from a somewhat
different standpoint. The case was stated as follows

:

" So far as I am aware no explanation has yet been offered

of the fact that it is the females and not the males of

Papilio polymetus, P. zacynthus, etc., that are resembled by
Euterpe tei'eas and E. critias; Avhereas the males, which

display brighter colours, afford at least as good, if not

better, models for imitation, I would suggest that this

is really due to 'reciprocal mimicry.' The protection

gained by the resemblance between the Pierines and the

Papilios is not all on the side of the Pierines, but mutual

;

and the female Papilios have, as is usual, felt the need of

it more urgently than the males. For this reason the

female Papilios have been led to meet the Pierines by
discarding, or at any rate by not adopting, the bright

metallic-blues and greens that ornament the other sex,"

(Trans. Ent. Soc. 1894, p. 298, note.)

The colour of the $ P. zacynthus differs principally from

that of the $ in that the posterior two-thirds of the

fore-wing patch is covered with metallic-green or blue

scales, only the anterior portion being white ; whereas in

the ^ the whole patch is white. The contention for

reciprocal mimicry here centres entirely on the supposition

that it is difficult otherwise to explain why the Archonias

have not acquired the metallic patches of the male
Papilios, In considering this difficulty the first point

which suggests itself is to examine the occurrence of metallic

colours in other American Pierines. This inquiry reveals

the interesting fact that not a single one of these has

developed any metallic colours. The same limitation

holds good in Asia, as Wallace long ago pointed out, in

his classical paper on the Eastern Pierines :
" The metallic

blue of Morp)ho and of the Lycsenidse, and the rich green

of various shades which occurs in most other groups of

butterflies are entirely absent " (Trans. Ent. Soc, 1867, p.

301). In fact, so far as I have been able to ascertain, it is

only in Africa that any Pierines have developed such

metallic scaling, and there it is confined to the males of

only two or three species of Teraeolus. But I cannot find

that any Pierine mimic has ever produced this type of
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colouring. In these circumstances the supposed difficulty

in regard to Aixhonias evidently vanishes. It is no longer

remarkable that it has not developed the metallic efifects

of the ^ Pajyilio ; indeed it would be much more remark-
able if it had actually done so. The mimicry has simply
followed the line of least resistance, and is in every way
consistent with the interpretation of a simple Mlillerian

approach. It is possible that a fuller knowledge of the

habits of the insects would throw more light on the

matter ; for I note that Wallace mentions that in several

species of this group of Papilio the sexes do not inhabit

the same stations (Trans. Ent. Soc. II, 1854, p. 255).

Another point raised by Dr. Dixey, in support of his

interpretation that the Papilio has been influenced by the

Pierine, is Miiller's statement (Proc. Ent. Soc. 1879, p.

xxiv) that in the Santa Catharina district of Brazil Pap.

nephalion, which there represents the model, was com-
paratively scarce while Arch. Ureas was common. But in

the same paper (p. xxv) Mliller has expressly uttered a

warning against any such deduction from his statement :

' Thus the black Aoxhonias tereas, with the white spots on
the margin of the fore-wings and the rose-red of the hind-

wings, presents a strange appearance among its congeners,

whilst Papilio nephalion belongs to a long series of similarly

coloured species, so that where this Papilio is rare and
the Archonias common, we cannot for this reason regard

the latter as the model of the former." Unfortunately

Muller does not mention whether he had observed any
other species of the numerous zaei/nthus-like Papilios in

Santa Catharina, for this would be of great importance in

interpreting the facts. It remains however that all local

observers are agreed that the type of colouring exhibited

by zacynthiLS is the most characteristic, abundant and

dominant Papilio pattern in Brazil, and perhaps in Tropical

America ; nor do any species which I have seen show the

least sign of having been influenced by Archonias. It may
be noted that the mimetic forms of these Pierines per-

sistently retain a characteristic Archonias marking, namely,

a pale costal streak on the under-side of the hind-wing.

Now, if they had really exercised a strong influence on
the colouring of the Papilios as suggested, it seems only

reasonable to suppose that we should find some effect pro-

duced by this characteristic stripe. But no trace of it can

be seen either in P. nephalion or any other species of the



to limitations of the Milllerian Hypothesis of Mimicry. 113

mneas and lysander groups that I have examined. Finally,

there does not seem any reason to suppose that in these

Papilios the females represent a modification of the male
colouring. On the contrary, it appears far more probable

that the female pattern is the older, and that the metallic

patches of the males are a later development; indeed

there are several allied species ia which they are non-

existent.

IV. The suggested recijiroccd resemblance hetwee^i Pieris

locusta and Heliconius cydno galanthus.

In Trans. Ent. Soc. 1896, p. 72 (note). Dr. Dixey sug-

gested tentatively that F. locustct $ was a mimic of Helico-

nius mclpomene, so far as the under-side of the hind-wing
was concerned. In Trans, Ent. Soc. 1897, p. 325, this

idea was abandoned, and the very different H. cydno
galanthus was then definitely proposed as the model. The
resemblance however is certainly not of a kind to carry

general conviction. The most characteristic feature of the

under-side of the Heliconius consists of two curved chestnut
stripes right across the hind-wing, having their origin at

the middle of the inner margin. There is no trace of this

marking in P. locusta, nor, so far as I am aware, does it

occur independently in any American Pierines, although
its appearance is simulated in several mimetic species by
a prolongation of the lowest basal red spot. But the main
point at issue is the contention that " there is more reason

to suppose that the Heliconius has adopted certain features

from the Pieris (for example, the whiteness of the ground-
colour, and the disposition, if not the existence, of the
basal red marks) than that the converse alone has taken
place" {I. c. p. 827). The reasons in support of this belief

are not mentioned, but we have seen above that the con-

tention that the red basal spots have been produced, or

even materially affected, in Heliconius by Pierine influence

cannot be reasonably sustained. It remains only to deal

with the proposition that the white area on the under-side

of the fore-wing in the Heliconius must be explained by
its having directly mimicked the Pierine. Now the very

position of this white patch is of itself a serious difficulty

in the way of such an interpretation. The marking can
have no significance during flight, for on its upper-side

P. locusta $ has not the slightest resemblance to the

TRANS. ENT. SOC. LOND. 1908.—PART I. (MAY) 8
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Heliconins, being an ordinary plain white insect with a

moderate black border. On the other hand, in a position

of rest this marking would be concealed, and it is there-

fore difficult to understand what mimetic value it could

have. But it is only fair to point out that when the above
proposal was made the true $ of P. locusta was not known,
the $ figured by Dr. Dixey (/. c. PL VII, fig. 7) belonging

really to P. tithoreides, Butl. Now the real $ of locusta,

which is evidently a rare insect, docs present a fair general

resemblance on the upper-side to H. c. galanthtcs. For the

whole of the hind-wing and the basal part of the fore-wing
have been very much darkened and thus present a like-

ness to the similar dark blue areas in the Heliconius. We
need not therefore labour the point as to the mimicry of

locusta ^, but may merely consider whether it is reasonable

to suppose that the white patch on the upper-side of the

fore-wing of i7. cydno and its numerous varieties has been
produced by their directly mimicking locusta ^.

The first point is the qiiestion of unpalatability. In
the cases previously discussed there do appear to have
been reasonable grounds for suggesting that the Pierines

involved were distasteful. Here there appears to be none.

Thus a 2'>Tiori it seems extremely doubtful that a scarce $
Pierine, of questionable unpalatability, should have been
able to profoundly modify the colouring of both sexes of

an undoubtedly nauseous and abundant species such as

H. cydno. The crux of the whole argument lies in the

assumption that white colouring is abnormal in Heliconius

and must therefore be due to Pierine influence. Now
Riffarth and Stichel recognise 9 sub-species and 5 sub-

sidiary forms of cydno. Of these 7 have a conspicuous broad

white border in the hind-wing; 3 have this border of a
yellow colour, and 4 (including gcdcmihus) have no distinct

border at all. It seems probable that the borderless

galanthus-Wke forms represent the older type, of which the

much commoner pale-margined forms are a more recent

development. The hind-wings of these latter insects are

quite different from anything to be found among American
Pierines, and it can scarcely be contested that these broad
white margins have been developed by Heliconius cydno
and soplio quite apart from Pierine mimicry; and they
have again been independently produced in the very

different H. cyrhia. Further we may note that in Guiana
H. hecale presents a large white area in the fore-wing;
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while other species of this inordinately variable genus
exhibit forms having white patches or bands in the fore-

wing. Of these may be mentioned various forms of sapho,

xenoclea-notabilis, andcrida-alhicilla, antiochus-antiochus,

umllacei-ivallacci f, elsa, wallacci-colon f. clytia, etc., while

in such forms as doris-doris and erato-erato f. udalrica the

conversion of the yellow discal patch into white crops

out as an occasional variation, thus showing an inherent

tendency in that direction.

There seem therefore no real grounds for believing

that Hcliconius cannot develop white markings, except

under pressure of external mimetic influence, and the

most satisfactory interpretation of the present case is that

the $ Fieris is a simple Batesian mimic of the Heliconius.

V. The siiggested. reciprocal resemblance between the African
Papilios of the zenobia group and the Acrseine gemts
Planema.

The normal upper-side colouring of the Papilios of the
zenobia group may be briefly described as black, with a
continuous whitish or yellowish oblique stripe across both
wings, which varies in width, and often becomes macular
in the fore-wing. There are 12 species recognised by
Aurivillius, of which 5 present this type of colouring in

both sexes, while in the remaining 7 the female is mimetic
of either a Planema or an Amauris of the echeria pattern.

In both sexes of all the species there is on the under-side

of the hind-wing a large basal triangle of a golden-brown
or chocolate-brown colour. In the largest species, such as

cypriBofila and gallienus, in which the females are non-
mimetic, this triangle attains its greatest size, and is

traversed by continuous black inter-nervulav streaks. In
the mimetic species, as well as the non-mimetic zenobia,

the streak nearest the costa is broadly divided so as to

form two spots. In the females of the mimetic section

the brown area is more reduced, causing a considerable

shortening of the black streaks nearer the inner margin,

and thus producing a more spot-like appearance. In this

condition the marking presents an obvious superficial

resemblance to the brown, black-spotted area which is

found on the hind-wings of so many Planemas. This
resemblance has been generally explained as being due
to the Papilios being Batesian mimics of the Planemas,
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whose unpalatability is well established ; a view which is

still strongly held by Mr, Trimen, But this idea has been
traversed by Prof. Poulton (Trans. Ent. Soc. 1902, p. 488),

who claims that the brown triangle is more characteristic

of, and more highly developed in, the Papilios than the

Planemas. He therefore assumes the Papilios to be

unpalatable, and suggests that it is their mimetic influ-

ence which has produced the brown triangle in Planema
;

and then subsequently the process has been reversed and

the Papilios have begun to mimic the Planemas by a

partial conversion of their stripes into spots, this being

described as " a late diaposematic response "
{I. c. p. 489).

Although this suggestion is supposed to indicate a case

of diaposematism, it is clear that the interpretation is not

really diaposematic, in the sense of suggesting a mutual
simultaneous approach. On the contrary, it evidently

comes under the heading of what I have termed (p. 103)

Alternating Resemblance, and involves the assumption of

a corresponding alternation in the individual numbers of

the respective species.

The main point at issue is whether these Papilios are

really unpalatable, and of this there is no practical evi-

dence. It can only be settled by direct experiment, and
by careful observation of the insects in relation to their

environment. Personally, I have had experience of only a

single species of the group, namely, the extremely local

P. echerioides. The general behaviour of this insect ap-

pears to me to be entirely at variance with the supposition

that it is endowed with nauseous qualities, but its habits

suggest a possible interpretation of the facts under dis-

cussion. In South Africa P. echerioides is essentially a

forest insect ; it is not to be found in open woodlands, but
only among dense and heavy timber, coursing irregularly

over the undergrowth beneath the trees. In such an
environment, lit up by splashes of broken sunlight, the

under-surface of the butterfly, as it settles on some low

shrub or among dead leaves on the ground, exhibits none
of the conspicuous warning characters which have been
attributed to it; on the contrary, its colours harmonise
most effectively with the surroundings in which it spends

most of its time and in which it habitually goes to rest.

The habits of our only Planema, P. aganice, are very

different. For although it is also a lover of forests, it does

not fly beneath the trees, but is to be found sailing about
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the clearings rouud the edges of the forest patches ; and
when it settles there is no attempt at concealment, but it

hangs limply from the end of a leaf or bare twig in the
full sunlight. In such circumstances the same colour

scheme, which in the Pa2nlio makes for concealment,

becomes conspicuous and obtrusive. But it may be asked,

if their habits are so different, how can it benefit the

Fajnlio to mimic the Plancina ? The question of food-

supply furnishes the answer. In the forest itself flowers

are few and far between ; they are lovers of sunlight and
are to be found principally in the clearings and round the

edges of the forest. To such places the Ftqnlio resorts

to feed ; it is here that it comes into contact with the

Planema; it is here that the forces which make for mimicry
find scope to operate.

There seems reason to believe that the Central and
West African Papilios of this group have habits similar to

those of echerioides. The group has probably originated

in West Africa and spread thence East and South. The
larger species, cyi^r^ofila and galliomis, with non-mimetic
females, appear to be the least modified members of it,

judging by their outline and colouring. The large brown
triangle of these species, with its unaltered Papilio

streaks, may then represent a scheme of cryptic coloration

independently evolved by the group. The roughly
Planema-\\ke appearance of this pattern would of itself

determine a mimicry of Planema wherever any species of

the group came into special contact with that genus. The
resemblance would be enhanced by the breaking of the
stripes into spots, and by the reduction in size of the

brown triangle, so that it would become, as we see it,

smaller in the mimetic female than in its non-mimetic
male. That this progressive diminution has actually

taken place seems to be confirmed by a very interesting

form of Papilio cynortct from Uganda, recently described

by Mr. Neave under the name peculiaris (Nov. Zool. XI,

p. 842, PI. I, f. 7). According to Dr. Jordan (Trans. Eut.

Soc. 1906, p. 219, note) the males are hardly distinguish-

able from the typical Western cynorta. But whereas the

female of that form mimics Planema gea, and has a con-

spicuous brown triangle, peculiaris mimics PL paragea, in

which the basal triangle is almost obsolete. As a result

we find that in the Papilio the triangle has been reduced
to very small dimensions, all the stripes have disappeared
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from it and only the round spot above the cell is left.

Here, at least, it is clear that, so far as concerns the brown
patch, it is not the Fapilio which has influenced the

Flanema, but vice versa.

A final point may be noticed. On the West Coast the

genus Planema attains its greatest development and

the echeria type of Amauris is absent; the mimetic

zenohia Papilios therefore all mimic Flanema. In East

and South Africa where A. echeria and alhimaculata occur

with Flanema, the Papilios have abandoned the latter and

mimic the Amauris; the reason being, no doubt, that the

Amauris are much less particular as to the stations which

they frequent and are to be found commonly flying right

in the shady forests where the Papilios live. The facts

appear to fully support Mr. Trimen's view that with these

Papilios the earlier tendency was to mimic Flanema and

that they have later been diverted towards Amaiiris (cf.

Trans. Ent. Soc. 1902, p. 488).

VI. The suggested diaposcmatic resemUance between the two

Eastern Fierines Huphina corva aoid Ixias baliensis, $.

This suggestion was made by Dr. Dixey in a short paper

in Trans. Ent. Soc. 1906 (p. 521, PI. XXXI). He there

calls attention to the fact that H. nerissa corva differs from

the typical nerissa of Continental India in the greater

width of the black border on the hind-wings. This it is

suggested is a mimetic approach towards the $ of Ixias

haliensis, which is only a slight local modification of

/. reinioardtii. But so far as concerns the fore-wings,

/. haliensis has departed from the normal colouring of

$ Ixias by the development of a row of four whitish sub-

marginal spots in the apical black area. In this case it

is claimed that the Ixias has mimicked the Huphina, so

that there has been a reciprocal mimetic interchange.

This interpretation involves the assumption of unpalat-

ability in both the species. My friends, Colonel C. T.

Bingham, Colonel N. Manders and Mr. E. Shelford, who
are all acquainted with both genera in the field, inform

me that while the Huphinas certainly exhibit a slow flight

and a general demeanour which would suggest the posses-

sion of unpleasant qualities, such is by no meaas the case

with the species of Ixias, which are active and wary insects.

This fact, taken in conjunction with the obviously procryptic
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under-side colouring which prevails in that section of the

genus to which /. haliensis belongs, renders it very im-

probable that the Ixias has in any way influenced the

Huphina. Furthermore, so far as the $ sex is concerned,

the increase of the black border in the hind-wing of

H. nerissa corva is not particularly striking, and there are

two females in the British Museum which in this respect

are scarcely to be distinguished from a % nerissa from

Sikkim. It is in the $ that the increase is specially

noticeable, and this sex can certainly not be reasonably

regarded as a mimic of I. haliensis ^, for the entire absence

of the heavy black bar across the cell of the fore-wing

gives it a very different appearance.

Another serious difficulty, to which Dr. Dixey has him-
self referred, is the discrepancy in the geographical range

of the two species. To meet this it is suggested that

either H. corva has extended its range, or /, haliensis has

contracted its range, subsequently to the production of the

mimicry. The facts do not appear to justify either of

these assumptions. Dealing first with the Hnphina, we
find that the continental form nerissa. (with its var.phryne)

is represented in the Andamans by a slightly darker form,

lichcnosa, leading up to the broad-bordered race corva

(including the scarcely separable sumatrana) which is

found throughout Sumatra, Java and up to the islands

of Bali and Lombok. On the other hand, so far as we
know at present, the range of Ixias reinivardtii lies

entirely to the east of this, namely, in the islands of

Timor, Flores, Sumba, Sumbawa, Lombok, up to Bali,

which constitutes its westernmost limit.

If we assume H. corva to be a mimetic modification of

nerissa which was evolved in the island of Bali and has

since extended thence, we must suppose that originally

typical nerissa occurred throughout Sumatra, Java and
Bali. If this were so, why should corva have so totally

replaced nerissa in Java and Sumatra, where Ixias

haliensis does not occur, and how are we to explain

the existence of an intermediate form in the Andamans ?

On the other hand, there is even more difficulty in accept-

ing the supposition that I. reinivardtii haliensis, which is

confined to a little island some 80 by 50 miles in extent,

should have originally ranged throughout Java and
Sumatra (with a combined length of some 1,700 miles),

from which it has now completely disappeared. For the
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slight characteristics which distinguish halicnsis from the

typical race reimoardtii are essentially such as we should

expect to find in a group of individuals which have been

comparatively recently isolated from the main body of the

species ; in other words, halicnsis differs from rcinivarcltii

simply because it has been confined to the island of Bali.

If we examine such a series of forms as Hitphina i^hryne,

ncrissa, lichenosa and corva, it seems clear that we are

dealing with those progressive modifications which are

generally comprised under the name of geographical races

;

that is to say, the differences exhibited are accepted as due

to the influence of either climatic causes, or isolation, or a

combination of both. It is the more probable that such

is here the case when we find that the allied Indian

H. nadina $ presents similar modifications; being repre-

sented by an intermediate form, andamana, in the

Andamans, and a more heavily-bordered form, fawcctti,

in Sumatra. Such progressive widening of the black

borders may also be observed in other Pierine genera,

such as Delias, Frioneris, Apj^icts, etc. ; while from Africa,

and doubtless from many other parts of the world,

numerous parallel cases could be cited in which no
mimetic interpretation could cover the facts.

Further, it may be mentioned that heavy black borders

are a very common feature in the genus Hu2yliina and
exist in a majority of the species occurring in the Malay
Archipelago. They attain their highest development in

ajfflnis (Celebes), in which they occupy nearly half the

wing and are far broader than anything to be found

throughout the whole genus Ixias. A considerable

number of species from these islands could be mentioned

in which the borders are markedly better developed than

in H. corva.

I find myself unable therefore to accept the suggestion

that the broader black margin of H. corva is due to the

direct mimetic influence of /. halicnsis ^. It is possible

that the Ixias may have mimicked the Hicphina, but in

dealing with such black and white Pierines a hasty

assumption of mimicry is specially to be deprecated ; and
it is well to bear in mind the judicious warning in this

connection uttered by Wallace forty years ago :
" By far

the most general type of colouring in the Pieridse, and
which recurs in hundreds of species, is a white ground
with a black outer border, always most developed at the
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apex of the upper-wings, and very frequently less marked
on the hind-wings. It is not therefore surprising that

among the many slight modifications of this commonest
and most simple type of coloration, two species belonging

to different genera should closely resemble each other

externally" (Trans. Ent. Soc. 1867, p. 311).

Finally, it may be mentioned that very little is known
about the $ of /. haliensis. This sex was not known to

Frtihstorffer when he described the subspecies in 1897.

There is a single specimen at Oxford, namely, that captured

by Mr. Shelford and figured by Dr. Dixey (I. c), and only

one in the British Museum. The latter differs consider-

ably in appearance from the Oxford $, in that it has a

pronounced suffusion of yellow in the fore-wing and a

reduction of the black markings; it can in no sense be
regarded as a mimic of H. corva. There is no evidence

available as to the relative occurrence of these two forms.

VII. The suggested recipivcal 7nimicry between Papilio

dardanus $ form cenea and the Danaines Amauris
echeria and albimaculata.

The remarkable suggestion that these two dominant
species of Amauris have been modified in mimicry of

P. dardanus was propounded by Professor Poulton in

Trans. Ent. Soc. 1906, p. 292, and the following comments
will be better understood if reference be made to the

numerous plates with which his paper is illustrated.

On examining some of the more primitive females of

P. dardamis (such as trimeni, I. c. Pi. XVIII, fig. 1),

Professor Poulton was struck by the outward production

of the basal pale patch of the hind-wing between veins

5 and 6, a character which is readily recognisable in the

non-mimetic $. Now, in Amauris echeria and albimaculata

the discal pale patch also shows a very marked external

angulation at about the same position ; but it is contended
that this form of marking cannot have been acquired from
the Amauris by the Pcipilio, because it is ancestral in the

latter species. The conclusion is therefore reached that

the Amauris must have acquired it by mimicking the

Papilio, and subsequently exaggerated the character. The
possibility of independent origin is not considered.

This suggestion invites criticism along three lines : the

question of the edibility of the Papilio ; the relative
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numbers of model and mimic ; and an examination of the

occurrence of the angular markings in the species allied

to the Amauris and Pa^nlio respectively.

With regard to the inedibility of dardanus, unfortunately

no experiments have been made with this species,* although
Mr. Mansel Weale has observed the $ to be captured
and eaten by a flycatcher {Terpsiidlione perspicillata) in

Cape Colony (Proc. Ent. Soc. 1874, p. 132). But my own
observations of the general habits of the species in its

natural haunts cannot permit me to regard it as an un-
palatable insect, as I should apply that term to an Acrma,
Mylothris or Neptis ; and that very accurate observer,

Mr. R. Trimen, F.R.S., informs me that he is strongly

of the same opinion. He was particularly impressed by
the fact that the $ shows a persistent habit of concealing

itself beneath the herbage when not actually searching

for food ; a habit also noted by the late Colonel Bowker
and Mr. Mansel Weale. This behaviour is in striking

contrast to that of all S. African species having undoubted
nauseous qualities. Again, no one who has seen the $
dardanus at rest can doubt the cryptic value of its under-
side colouring, and Mr. Trimen has quoted an observation

of the late Mrs. Barber showing the care exercised in select-

ing a suitable resting-place ( S. Afr. Butt. ; iii, p. 254),^
another habit which is quite at variance with the assump-
tion of inedibility. Finally, when we examine the more
primitive and non-mimetic females of the Abyssinian
P. antioiorii and the Madagascan P. meriones, from which
dardanus is derived, we find that their under-sides are also

thoroughly cryptic in character. Thus the balance of

evidence certainly appears to be against the supposition

* Drs. Dixey and Longstaff record that the ^ had a similar smell

to that found in P. demodocus and described as " like fusty packing-
straw," but in dardanus it was "less musty." The 5 was not
investigated, so that it is not certain that this odour may not be
merely sexual in character, like the musky odour of male hawk-
moths mentioned by Darwin ("Descent of Man," p. 308). It may
be noted however that a (J Paj). leonidas examined by Dr. Dixey was
considered to have the unpleasant smell of D. chrysippus ; whereas
several males smelt by Dr. Longstaff were found to give a "strong,

sweet, ' white flower ' scent, followed by something more spicy." A
similar discrepancy occurs in their records as to Neptis agatha (Proc.

Ent. Soc. 1906, p. v). The exact significance of the observations

therefore remains doubtful.

t A similar observation has been made by Surgeon-Major Clements
at Sierra Leone (c/. Proc. Ent. Soc. 1906, p. xxix).
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that dardanus possesses nauseous qualities; and if this

be so, the argument for Diaposematism falls to the

ground.

It is not always easy to form a definite conclusion as to

the relative numbers of a model and its mimic, but there

can be little chance of error in the present instance. We
may first note that if the $ dardanus exhibits this angular

marking in such of its forms as liippocoonoidcs or trophonius,

this can have no mimetic influence upon A.echeria, because

those forms do not at all resemble this species, but mimic
two other Danaines. For this reason we must only con-

sider the occurrence of this angulation in the ccnea form

which mimics echeria. We shall find however that that

character occurs more rarely in cenea. than in the above

forms, and then nearly always in the examples which are

least like echeria. Therefore in estimating numbers, we
have on one side a comparatively rare variation of a single

form of only one sex of the Papilio, and on the other side

both sexes of two very common species of Amaiiris. From
what I know of the prevalence of these two insects in

nature it would be a conservative estimate to reckon that

the latter would exceed the former in the ratio of 100

to 1. It has already been shown how impossible it is to

believe that in such circumstances the mere operation of

the Milllerian factor could have compelled the Amauris to

mimic this variation of the Papilio. Here again the facts

appear to entirely forbid a diaposematic interpretation.

When we investigate the occurrence of this angular

marking in other species of Amaiiris and Fccjjilio, still

further difficulties present themselves. With one or two
exceptions all the species of Amauris have a large basal

or sub-basal pale patch on the hind-wings. Out of 20

of such species I find that no less than 13 possess the

angulation in question. In psyttalea and dominicaniis it

is variable in its occurrence ; in such forms as lohengtda

and craivshayi it is very similar to what we find in

Pap. dardanus ; in ochleides, hyalites, etc., it is more
marked ; whilst in echeria. and cdbimaculata it is far more
developed than in any Papilio. On the other hand, this

character is a very unusual one in the genus Papilio
;

indeed I have failed to find anything which is really

comparable with the Amauris pattern except among those

Papilios which tend to mimic Danaines in which it already

exists. These facts, again, are quite at variance with what
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we should expect to find if the argument for reciprocal

influence were sound.

It is by no means evident that this angular marking has

any real mimetic significance at all. In the more primitive

and non-mimetic $ $ of Pcq). merioncs and antinorii the

hind-wing is usually pale yellow, with three large, discon-

nected, submarginal black patches. The first step in the

mimetic approach towards the Danaines appears to have
consisted in the linking up of these patches to form the

continuous dark border so characteristic of the models.

An examination of the various forms of the $ dardanus
shows that the costal and median black patches usually

unite in a very characteristic manner, so as to give rise

to the angulation in question ; and we may reasonably

assume that a somewhat similar process took place in the

females. Now, it will be found that the development of

the angle is fairly constantly correlated with a com-
paratively narrow black border, and therefore it occurs

most frequently in the more primitive and less specialised

mimics, such as the forms trimeni and hippocoooioides, in

which the border is not broad. On the other hand, as the

inner edge of the border tends to approach the apex of

the discoidal cell, so does the angle become more or less

completely obliterated. In Amauris echeria and alhimacu-

lata the black border is very broad, and it will be found

that the specimens of P. dardanus f. cenea which present

the closest resemblance to them are those in which the

border is very broad and the angle consequently obliterated

(cf. Trans. Ent. Soc. 1906, PI. XVII, figs. 8-10, as against

fig, 11, which is a comparatively poor mimic).

So far therefore from being able to accept the suggestion

that the angular marking has been produced in the

Amauris by the influence of the Papilio, it appears to

me that this merely transitional character in the Papilio

has had so little mimetic value that it is actually in

process of being eliminated by the influence of the

Amauris.*

* It is interesting to note in this connection that neitlier Fajnlio
echerioides nor P. jacksoni has developed tliis angulation, although
they are excellent mimics of tlie same two species of Ainauris.
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VIII. The mimetic relationship hetiveen the Danaine Melinda
formosa and Papilio rex.

This point has been discussed by Mr. S. A. Neave in

Trans. Ent. Soc. 1906, p. 216 {cf PI. XI and XII), where
he advances the proposition that Pai). rex and its local

race, mimeticus, are not Batesian mimics of Melinda formosa
and merccdonia respectively, but that they are themselves

unpalatable insects, which have in some respects mimicked
the Danaines, in others served as models for them.

There is no tangible evidence as to the existence of

nauseous qualities in these Papilios ; it is merely deduced
from the supposed reciprocal nature of the mimicry.

According to our present knowledge these are very much
rarer than the Melindas; indeed, in the case of mimeticus,

I am not aware of the existence of any specimens beyond
the unique type from Uganda, although its suggested

mimic is stated by Mr. Neave to be common in that

district, and is also recorded from a good many localities

in German East Africa.

The foundation of Mr. Neave's argument consists in the

assumption that the three species of the African group,

or sub-genus, Melinda, have been directly derived from
Tirumala pietiverana, which is the African representative

of the two common Asiatic species T. limniace and
septentrionis.

Now, the Melindas differ from petivcrana in having the

fore-wings considerably more elongated, and also in having
the pale markings at the base of the hind-wing more con-

solidated, so as to form a continuous pale area, interrupted

only by the darkened nervures. These are therefore

stated to be " new developments and non-ancestral

characters" which have been acquired by the Danaines
from Papilio rex.

But the validity of this suggested genealogy seems open
to serious doubt. The fact that T. petiverana represents

merely a recent modification of some Eastern Tirumala is

so clear that it is generally treated as only a local race of

T. limniace. On the other hand, the Melindas differ from
the true Tirumalas not only in the structure of the ^ brand
(upon which Moore founded his genus), but also in several

characters in the $ genitalia, as well as their general facies.

There is no species of Melinda in Asia, and these differences

appear to indicate that the African forms have been isolated
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for a very considerable time from the Eastern Tirumalas.

We have therefore no reason for assuming that the ob-

viously recent intruder, T. 2)etiverana, must have been the

direct progenitor of the Melindas.

The more recent intrusion of petiverana must also be
inferred if we apply Professor Poulton's test, namely, a

comparison of the mimetic effect produced by the respective

forms. In spite of its abundance and widespread occur-

rence in Tropical Africa petiverana has not yet succeeded
in producing a really close mimic, though there are two or

three species which present a generalised resemblance to

it ; whereas all three Melindas have entered into a very
close mimetic association with some particular species,

thus indicating that they have been resident in the country

for a longer period.

There seems to be no justification for assuming that

Mclinda has been directly derived from any particular

species of Asiatic Twumala as we now know it. But
with regard to the pale patch in the hind-wing referred

to by Mr. Neave, we may note that it occurs in several

Eastern Tirumalas, such as various forms of limniace and
melissa, choasiies, etc. ; its appearance being very similar to

what we find in M. formosa. Wherefore the statement
that this character must be a "new and non-ancestral

development" in the last species cannot be reasonably

maintained. Moreover, this type of marking is very
common among Asiatic Danaines and is particularly

characteristic of the African forms.

As to the pointed fore-wing of M. formosa, it is true

that no Tirumala exhibits a similar shape ; but this again

is far from being an unusual character among Eastern

Danaines, and in the genus Nasuma it has attained an
even greater development than in Melinda. An elongated

fore-wing is also a very common feature among the African

species and is to be found in a considerable number of

Aniauons. It is by no means clear why these slow-flying

butterflies should have so largely adopted this pointed

form of wing ; but it seems not improbable that the cause

which has produced this effect in Amauris has also operated

on the Melindas during their prolonged isolation from their

Eastern progenitors. This view is indirectly supported by
the tollowing facts.

Mr. Neave has pointed out that in the Abyssinian sub-

species M. formosa neumanni the fore-wings are slightly
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shorter than in the typical form. This is exactly paralleled

in the Abyssinian Amattris hecate stidica, which has the

fore-wing very distinctly shorter than in the Western
hecate; and again examples of A. echeria strcckeri from

the same locality have these wings appreciably less pointed

than in A. echeria jacksoni from British East Africa.

Neither can there be any question as to mimetic influence

between these three very different species. We are there-

fore justified in assuming provisionally that the shape of

the wing is affected by some general local factor.*

It has been suggested by Mr. Neave that M. formosa
neumanni represents an intermediate stage between M.
formosa and T. petiveorma ; but he then had only a single

example of neumanni at his disposal. Dr. Jordan has very

kindly brought up to London for my examination three

typical specimens of this Abyssinian form, and he entirely

agrees with me that there are no adequate reasons for

accepting this suggestion, the improbability of which has

already been shown on other grounds.

The attempt to interpret the mimicry in this case as

being reciprocal does not appear convincing, while the facts

are entirely consonant with the conception that the Painlio

is a simple Batesian mimic of the Melinda. P. rex is a

very isolated species and has evidently been profoundly

modified by mimetic influences. But its structural charac-

ters, in conjunction with the characteristic arrangement of

the submarginaj row of yellow spots, indicate that its

nearest ally is P. demodocus, which has the fore-wings

much less produced. It is probable therefore that rex

represents a mimetic modification of some demodoeus-Y\kQ

ancestor.

My friend Mr. Trimen has kindly permitted me to quote

the following comments which he has sent me in connec-

tion with this case: "The latter feature [elongation of

fore-wing] strikes me as affording extremely weak support

to that theory [reciprocal mimicry], seeing that, next to

the showy and strongly-contrasted colours on both upper
and under surfaces of the wings, there is no feature so

* Wallace has recorded ("Malay Arcbip. " p. 215) that there is a
similar tendency in the Island of Celebes for butterflies of difterent

genera and subfamilies to develop a markedly pointed or elongated
wing. It may be noted that Amauris comorana, in the Comoro
Islands, has a sharper fore-wing than any continental species, being
in this respect very similar to M. formosa.
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universally and saliently denoting the unpalatable groups

of butterliies. It is impossible to doubt that in all these

groups the advantage of the prolongation of the fbre-wiugs

is primarily to increase conspicuousness by that special

form of wing, and secondly to increase the area available

for warning colours. The character being so general and
so fixed in tendency, one cannot be surprised to find some
species developing it more than others ; and there seems
no need, in such a case as that of the Melinda Danaines,

to have recourse to the far-fetched idea of these abundant
and distasteful butterflies having to borrow so natural a

feature from the rare Fajnlio rex and extremely rare

P. mimetictcs. In the genus Acrma no one deems it

necessary to account for such great prolongation of the

fore-wing as is found in A. 'pcrenna or A. 2)Iiarsalus by
assigning it to mimicry of any butterfly of a remote
family."

These then are the cases which have so far been
adduced to demonstrate the actual occurrence in nature

of Reciprocal Mimicry. To my mind, the facts when
critically examined do not lend any valid support to such

a hypothesis ; nor even do they appear to justify in any
instance the assumption of that mimetic inter-action which
I have termed Alternating Mimicry or Resemblance.

The Scope of Batesicin Mvmic7'y.

Up to the present time it has generally been considered

that mimicry between two species which both possess dis-

tasteful qualities cannot possibly be explained on the lines

of Bates' theory, but that the association must be Miillerian

in character ; in other words, that it can only have been
produced by the selective action of experimental tasting

by inexperienced animals. Now when I began experi-

menting on these subjects in South Africa, some twelve

years ago, one of the first things that impressed me was
the fact that there was clearly a considerable difference in

the degrees of distastefulness, not only between different

genera of butterflies, but even within the limits of a single

genus, such as Acrxa. Further, the question was compli-

cated by the divergence in the likes and dislikes of various

insectivorous animals. No doubt all this has long been
recognised

;
yet in practice, the application of the Miillerian

interpretation involves the assumption of a uniform standard
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of inedibility, and the complications which would be intro-

duced by inequality in this respect have not been taken
into account.

When we recognise however that there actually are

varying grades of unpalatability in butterflies, and that

certain enemies may adapt themselves to prey on the

less protected forms while avoiding those that are most
nauseous, it becomes clear that any mimicry which may
arise as a result of such selection could not possibly be
classed as Miillerian, but would be due to the simple

operation of the principle enunciated by Bates, in spite of

the fact that the mimic possesses qualities rendering it

distasteful to other animals. That there is no inherent

improbability in such a supposition is shown by some
experiments I made upon a tame ground hornbill (Bucorax

caffer) in Natal (Trans. Ent. Soc. 190i, p. 347). To this

bird, which roamed unconfined, I gave at different times

five species of Acrxa and one of Flanema, all of wliich

were readily eaten and with evident appreciation; but
when a Danaida ehrysipp2is was offered to it, it merely
crushed the thorax and dropped it at once, a second

specimen being treated in a precisely similar manner.
Again, through the kindness of Mr. C F. M. Swynnerton
I have obtained proof that wild Bee-eaters will prey upon
Acrseas; there is also some evidence that they avoid

Danaines. When fuller information is obtained on this

point it may be necessary to reconsider the current

supposition that the mimicry of Acrxa encedon for

Danaida chrysippnis is purely Miillerian.

But there is another way in which Batesian mimicry
may have arisen among unpalatable butterflies. Professor

Poulton long ago pointed out that insectivorous animals

which, under normal conditions, would refuse insects

having an unpleasant taste, would yet eat them when
driven thereto by hunger. If we suppose that in such

circumstances a wild bird were compelled to feed upon
distasteful insects, upon making experiments it would
doubtless find that while some of these were extremely
unpleasant, others would be passable. It seems an en-

tirely fair and reasonable supposition to infer that this

bird would select the species which were less unpalatable

to the exclusion of the others, and if the necessary

variations arose, this selection would tend to cause the

former to become Batesian mimics of the latter. Such
TRANS. ENT. SOC. LOND. 1908.—PART I. (MAY) 9
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conditions would be likely to occur very frequently during
the dry winter months in South Africa. Here again I

find some confirmatory evidence among my experiments
(Trans. Ent. Soc. 1902, p. 344). A tame kestrel (Tinnun-
cnliLs naumanni), which had shown pronounced dislike of

both Acrseas and Danaida chrysipptis, was starved for

twenty-four hours. After eating seven palatable butter-

flies it was given two Acraeas, which were swallowed
whole ; then a D. chrysippus was offered to it, which was
tasted but emphatically rejected, and immediately after-

wards three more Acrajas were swallowed whole. Thus
under the stress of hunger the bitter juices of the Acraeas

were disregarded, but the more highly unpleasant flavour

of the Danaine still remained a deterrent.

From these remarks we see that the interpretation of

Batesian mimicry is not to be restricted only to those

cases where an edible species mimics an inedible model

;

but while in Miillerian mimicry the essential condition is

a difference in the individual numbers of two inedible

species, in Batesian mimicry the essential condition is

a difference in the palatability. Both species may be
distasteful, but wherever there is scope for preference,

there it is possible for Bates' principle to operate. Thus,
so far from being able to accept the suggestion that

practically all mimicry among butterflies is Miillerian in

character, it seems to me that we have not yet begun to

appreciate how wide a significance Bates' principle may
have. The question is extremely complex, and resolves

itself ultimately into a consideration of the mental atti-

tude of insectivorous animals towards their prey. It is

even possible for a single species to be at the same time

both a Miillerian and a Batesian mimic of one and the

same species in relation to the attacks of different enemies.

The final decision on these points must rest with the

field-observer and experimenter.

On tlic greater predominance of the factors ivhich make for
Batesian mimicry.

There are some general considerations which also appear

to negative the supposition that the occurrence of Miillerian

mimicry is far in excess of Batesian. It has already been

argued (p. 113) that the operation of the Miillerian factor

is practically restricted to the breeding season of birds,
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etc, while Bates' factor is in force at all times. But if

we further consider the life of an individual bird it is

apparent that its experimental period is only of short

duration, while for the rest of its life its selective action

will be simply in a Batesian sense ; its increasing experience

giving it added efficacy in this direction. As against this

view Professor Poulton has urged (Proc. Ent. Soc. 1903,

p. ix) that Mullerian selection is probably more keen than

it appears ; that we must not estimate it by a comparison

of the relative numbers of mature and immature enemies
at any given time, but that we must remember that there

is a considerable elimination of the young of these enemies,

so that a large percentage never reaches maturity, and it

is apparently assumed that these individuals only operate

as Milllerian factors.

Taking the case of birds, which are, almost certainly, the

principal agents in the production of mimicry among
butterflies, let us examine this matter of the destruction

of the young. We have no exact knowledge on the sub-

ject at all, but it is reasonable to suppose that the most
ciitical and dangerous period of a young bird's life is

during the time when it is a helpless nestling and also

for a few days after it has left the nest, while it is still

unable to fly properly, to recognise its enemies or to

provide itself with food. It is probable, therefore, that

by far the greatest destruction of life among young birds

will take place between the time when they leave the egg
and the time when they are able to fly properly and forage

for themselves. But throughout this period young birds

do not operate as Mullerian factors ; such selective influence

as they may have upon the insects in their neighbourhood
will be exercised entirely through the medium of their

parents, and as these latter will be mature and, pre-

sumably, experienced birds, their effect will be solely in

a Batesian direction. This aspect of the question there-

fore does not, as it seems to me, add weight to the

Mullerian argument, but rather the reverse.

Tenacity of life in unpalatable species.

Many observers have called attention to the fact that

various butterflies exhibit a very remarkable tenacity of

life, accompanied by a toughness of the integuments. In
all these cases the insects belonof to genera in which the
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existence of nauseous qualities has been well established,

and this tenacity does not appear to occur apart from those

qualities. The great utility of such a faculty to insects

which are liable to be experimentally seized and rejected

by enemies is so obvious that its very existence may be

taken as good circumstantial evidence that Miiller's factor is

an objective reality, and not a mere figment of the imagina-

tion. But it must not be forgotten that the very efficacy of

this characteristic in saving the lives of the insects and
enabling them to propagate their kind after experimental

attacks (an essential condition for its development) causes

it to become a serious check on the production of Mlillerian

mimicry ; for such mimicry can be brought about only by
a progressive destruction, or sexual disablement, by experi-

mental tasting, of those individuals of the mimic which
do not conform to the mimetic pattern. Wherefore any
quality evolved by the species which diminishes this

destruction must, so far as it is successful, prevent a

m.imetic approach. This limitation of Miiller's conception

does not appear to have been sufficiently taken into

account.

Colour as a guide to unpalatability.

Although the existence of displeasing qualities in butter-

flies is very generally indicated by bright colours on both

surfaces of the wings, such is by no means always the

case. Among the Acrminx, IthomiiniB, and especially

the Euploeini, there are many instances of colouring so

sombre that were it associated with the requisite pro-

cryptic habits it would serve most effectually as a means
of concealment. In such instances it is only the slow

heavy flight and generally gregarious habits of the insects

which cause them to become conspicuous objects ; and
these peculiarities of manner are to be found in every

species whose distastefulness has been satisfactorily de-

monstrated. On the other hand, there is at present no
experimental evidence which clearly proves the existence

of inedible qualities in butterflies which exhibit a strong

active flight and general wariness of manner, together

with obviously procryptic habits. We may of course

assume the existence of such qualities, but the value and
desirability of such an assumption must remain merely
a matter of opinion.

As a result of a good many years' experience of
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butterfly life in South Africa I am convinced that we shall

obtain a truer insight into the mimetic relationships of

these insects if we take their natural behaviour as our

guide, than if we rely too exclusively upon theoretical

deductions based on colour patterns alone.

To take an example. We know nothing whatever
about the edibility, or otherwise, of the numerous species

of South American ErycinidiB. There appear to be a

good many cases of mimicry among them, and a certain

number of the species are very brightly coloured. It has

therefore been supposed that the family is probably un-

palatable as a whole. On the other hand, Wallace tells

us (Trans. Ent. Soc. (2), II, 1868, p. 262) that the brightly-

coloured species of Erycina have a very quick, jerky,

"skipper "-like flight; whereas of the other genera " the

great mass of the species" have the curious habit of

always settling on the under-sides of leaves with wings
outspread.* Now habits such as these are not known
to occur among any distasteful butterflies in any part of

the world ; for, as we have seen, leisurely movements and
a contempt for concealment are the most essential charac-

teristics of these insects, for which the display of their

warning colours is of the very first importance. In the light

of our present knowledge therefore it seems difficult to

justify such a far-reaching assumption of distastefulness

;

and we can scarce hope for stability in the theoretical

edifices which may be raised on so dubious a foundation.

Again, it has been suggested that the roughly Acr^a-
like facies of the giant Pajnlio antimachus of West Africa

has probably a Mlillerian significance, apparently without
any regard to its habits. My friend, Professor Yngve
Sjostedt, of Stockholm, who collected for some time in

the Cameroons, has given me a graphic account of the

great wariness and tremendous speed of this strange insect,

whose flight, he said, could only be compared to that of a

swallow. On the other hand, he told me that the lovely blue

Pcqnlio zahnoxis, which is often associated with antimachus
by systematists, was far more common, having a slow

heavy flight and being easily captured. In this case the

habits serve to confirm the idea of distastefulness suggested

by the appearance of the insect. But are we then to

* Bates also gives some interesting notes on the remarkable
differences of habits which are to be found in this family {pp. cii.

(2), V, 1858, pp. 4, 5.
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put antimachiis in the same category, and utterly ignore

that remarkable divergence in behaviour which of itself

bears eloquent testimony to a profound difference between
these two species in relation to their insectivorous foes ?

The Pierine genus Belenois has also been credited with
unpleasant quahties, and these are supposed to be so

marked that, as recently suggested, B. severina has been
mimicked by several species of other genera. There is

nothing in the flight of this species to lend colour to such

a view, and it has apparently been overlooked that in my
experiments (Trans. Ent. Soc. 1902, passim) this insect

and the closely allied B. niesentina were eaten by baboons
with evident relish. They were also eaten without any
signs of distaste by a mongoose, a kestrel and mantises

;

while Colonel Yerbury observed B. mesentina to be eaten

in large numbers b}^ spiders, and its larvae were eagerly

devoured by my baboon. The assumption of a pronounced
degree of distastefulness in this case does not seem to be
warranted, unless supported by experiments which shall

refute the results obtained by myself.

The suggestion of inedibility in the genus Precis is still

more instructive, and may therefore be treated more in

detail.

The suggested distaste/illness of the Nym2'>haline genus

Precis.

In Trans. Ent. Soc. 1902 (pp. 424-430) Professor

Poulton very strongly urged the probable unpalatability

of the genus Precis, basing his views upon the apparent

conspicuousness of the under-side colouring in the wet
phases of three species. For he says :

" It has here been

shown that there are important [warning] elements in the

under-side coloration of the wet phases of Precis sesamus

and P. antilope which cannot be explained as mimicry,

Batesian or Mltllerian, while the entire appearance of

the under surface of P. archesia f. pelasgis can only be

interpreted as a warning character " (1. c. p. 438). This

conception is further supplemented by the " inevitable

conclusion " that the conspicuousness of the wet phase

has been modified out of the older cryptic appearance of

the dry {I.e. pp. 430, 431); and the tentative suggestion

that the former phase may be more unpalatable than the

latter (p. 441).
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With regard to the black, white-spotted area at the

base of the under-side of the hind-wing in the wet phase

of sesamus and antilope, Professor Poulton has himself

recognised that this marking is not so isolated as he at

first thought (p. 427). Indeed, it actually occurs in those

very Acrseas to which these insects present a rough
mimetic resemblance, and therefore its appearance in

Freds can quite consistently be explained on Batesian

lines. Thus an important plank in his argument
collapses.

Next as to the case of jjdasyis, Professor Poulton says

that "the conspicuous appearance of the under-sides of

these forms is doubtless chiefly adapted to render them
conspicuous during the attitude of rest" (p. 438). Now
unlike Danaines and Acrseas, I have found it no easy

matter to discover a wet-phase Precis in an attitude of

prolonged rest, and in every such case that I can recollect

the butterfly had concealed itself on the under-surface of

a leaf; a position which can hardly be considered to lend

itself to a display of warning colours.

During my last summer in Rhodesia I kept a special

look-out for pelasgis, and on three occasions 1 observed a

specimen going to roost under the broad leaves of its food-

plant. I trust some other entomologist will check my
observations, for I must confess that I utterly failed to

detect in the appearance of these insects anything which
could be described, even by the widest stretch of imagin-

ation, as " startlingly conspicuous " (p. 429). On the

contrary, the general effect of the colouring harmonised
with the surroundings in a way one would not expect

when merely examining the insect in the cabinet ; for the

pale transverse stripe (the so-called " warning " band) did

not throw the insect into relief, but served only to break

up its contour, which thus became less obvious in the

lights and shadows among the leaves. I do not wish to

maintain, however, that the colour of pelasgis is ideally

procryptic; far from it. But of this I feel assured, that

it would atford adequate protection to an edible species at

a time when the struggle for existence is not too keen,

and when the shrubs and bushes still retain sufficient

leaves beneath which it may safely shelter. Nor can I

think that its colouring would prove a danger to so alert

and active an insect durinof its waking hours.

The next point to be considered is the supposition that
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the brighter under-side colours of the wet phases of these

species has been more recently evolved from the older

cryptic pattern of the dry phase. On general grounds

such a conclusion seems very difficult to accept. There
can be no question that for butterflies whicli are on the

wing throughout the year in South Africa the dry season

is the time of greatest stress and danger. And from this

it can only be concluded that that phase which alone is

able to subsist under such conditions must present a

higher degree of protective efficiency, either in colour or

habits, than does the wet phase. If then it be supposed

that this cryptic coloration, or some modification of it,

was originally common to both seasons, it is difficult to

understand why it should subsequently have been elimin-

ated for the purpose of establishing a scheme of colouring

having a lower protective value. For if this cryptic under-

side afforded an efficient protection from the greater risks

of the dry season, it must have been amply sufficient to

meet the requirements of the species during the less

dangerous summer months. A comparison of various

details of the patterns also seems to me to point strongly

to the opposite conclusion, namely, that the dry phase is

a more recent development of the wet in response to a

greater need for protection ; while in the case of sesamtcs,

there is important experimental evidence in the same
sense. In these experiments, which are as yet unpub-
lished, I found that by the application of moisture I could

convert the dry phase into the wet ; but I could not con-

vert the wet into the dry, either by dryness or cold. If

we accept Weissman's arguments in respect to Arascknia

levana, this evidence must be taken as indicating that the

wet form is phylogenetically older than the dry. Thus
the suggestion that the wet phase represents an unpalat-

able and warningly-coloured form, which has been evolved

from the cryptic dry phase, finds no support. On the

contrary, the evidence points to the conclusion that the

cryptic dry phase is a later development in response to a

greater need for protection, and also shows that there is

no adequate reason why we should postulate distastefulness

in the wet phase of this genus.

Finally, we may turn to the evidence yielded by the

various experiments which are detailed in the earlier

pages of the same paper. In the course of these experi-

ments examples of five species of Precis (including
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Junonia) were offered to mantises, a spider, a kestrel,
a ground-hornbill, a mongoose, a monkey {Cercopithecu's
pygerythrus) and baboons

; and subsequently (unpublished)
to another species of monkey, Cere, alhigularis. In no
case did the behaviour of these animals give any grounds
for the supposition that the butterflies possessed any
unpleasant flavour whatsoever ; and the value of the evi-
dence is obviously enhanced by the fact that the Prceis
were readily eaten by a number of very different animals.
But leaving out of consideration those animals which
exhibited rather indiscriminate tastes, we may briefly
summarise the remaining cases:

—

Preeis antilope (dry phase) : 2 examples eaten readily by
Cere, jjygerythrus.

P. archesia (wet) : 4 eaten with relish by kestrel ; also
eaten by wild rock lizards.

P. arehesia (dry) : 1 eaten by baboon,
P. scsavms (wet) : 4 eaten with relish by kestrel ; 1 eaten

readily by Cere, pygenjthrus
; 5 eaten by baboons

;

also eaten by wild rock lizards.

P. sesamus (dry): 2 eaten readily by baboons; 12 eaten
on five different occasions by Cere, alhigularis, which
received the first with some caution, while every sub-
sequent insect was taken with evident appreciation,
the monkey cramming them into its mouth wings
and all. The same animal refused Acrsea nataliea
and two species of Amauris with evident signs of
disgust.

P. eehrene : 5 eaten with relish by kestrel ; 1 eaten readily
by Cere, pygerythrus ; 1 eaten by wild kingfisher.

The first P. sesamvs (wet) which was given to a baboon
was merely pulled to pieces without being tasted, but the
remains were promptly eaten by its companion, and imme-
diately afterwards each baboon ate another specimen. In
the light of a subsequent experiment (/. c. p. 382), there
can be little doubt that this first rejection was due to the
misapprehension that the insect was an Acriea, to which
it presents a general resemblance.

In view of all the foregoing considerations I find it

impossible to entertain the idea that the genus Precis
possesses any appreciable distasteful qualities.
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The value of experiment as evidence of palatdbility.

The divergence of opinion which exists on the subject of

palatability between the more extreme and more moderate
supporters of Mliller's theory practically resolves itself

into a question of the relative value and reliability of the

various lines of evidence available. The following are the

principal sources from which information may be derived,

given in the order of their importance.

(1) Exact observation as to the insects actually eaten and
avoided by wild insectivorous animals.

(2) Careful experiments upon wild or captive animals.

(3) Field observations on the flight and general habits of

insects in relation to their environment.

(4) The comparative study of colour patterns and
structure.

The first class of evidence, which is obviously most
essential, is unfortunately the most difficult to procure,

more especially in the case of butterflies ; for very many
birds cut off the wings of these insects before eating them,
and they cannot therefore be identified by an examination

of the stomach contents, as in the case of insects having
easily recognisable chitinous structures. Thus we must
rely to a very great extent upon the three remaining
sources of information.

Now in almost all those cases where the existence of

unpalatability is in dispute it will be found that the

arguments in its favour are based exclusively upon the

fourth line of evidence. But I believe that most ento-

mologists will agree that deductions of this kind are

peculiarly liable to error unless they be supported by
evidence from some other line of investigation. For my
part, where I find that conclusions derived from (2) and

(3) point in one direction, and those derived from (4) in

another, I have little hesitation in accepting the former

and rejecting the latter.

As against this, it will be contended that habits cannot

be taken as an absolute proof of edibility or otherwise.

For although all the butterflies that have nauseous

qualities announce their presence by a characteristic de-

meanour, yet we must not suppose that these qualities

have suddenly appeared as we now see them ; on the
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contrary, they will have been gradually evolved. We may
therefore expect to find at the present day species in a

transitional state, which, while possessing a certain degree
of distastefulness, still find it necessary to retain the

habits, or even the colouring, of edible forms. With this

proposition I entirely agree ; for it seems very probable

that such cases will occasionally be found. But I fail to

see that such an admission will justify a wholesale assump-
tion of moderate distastefulness throughout all the Pierinie,

for example ; and this is especially unwarranted in those

particular cases where experimental evidence points in an
opposite direction.

Here another objection is likely to be raised against

me, for it will be argued that experimental evidence may
at times be very misleading. Again I am quite ready

to admit that there is much truth in this as a general

observation. Professor Poulton insisted very strongly

upon this view when commenting upon my experiments
(Trans. Ent. Soc, 1902). With reference to the eating of

Acrminm by a ground hornbill, he says :
" It has already

been pointed out that the acceptance of insects by insect-

ivorous animals in captivity is no proof of their normal
likes or dislikes in a wild state. Such acceptance only

proves what their action would be when they had been,

from some exceptional cause, kept without their normal
food in its usual quantity and variety " (/. c. p. 348).

Unfortunately the general criticism does not happen to

apply to the particular case. The bird was entirely

unconfined, and wandered at will searching for his food

just like his wild relatives on the next hill-side, with only

this exception : if insects, etc., were scarce, the wild birds

would have to go hungry or eat what they did not like,

while Colonel Bowker's bird always got additional food at

the house. The conditions of the experiment therefore

render it highly improbable that the hornbill was eating

insects which it would normally reject, and its whole
demeanour was quite at variance with such a supposition.

Again, in reference to my experiments with baboons
the following criticism was made :

" Considering what
has been already argued about insect-eating animals in

confinement, the acceptances (excluding the Hesperid^)

probably do not justify the conclusion that the Lepidoptera

were palatable, or that they would be sought for in the

wild state except under the stress of hunger" {I.e. p. 389).
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I very much regret that here likewise I am quite unable

to agree to this sweeping rejection of the whole of the

evidence that tells in favour of palatability, merely on an
d priori assumption. In the carrying out of these experi-

ments the importance of maintaining a natural diet was
fully recognised, and although there will be no doubt a

certain percentage of error, yet I am well satisfied that the

results may be taken as giving a very fair idea as to the

general likes and dislikes of these animals in regard to

both butterflies and Coleoptera. Surely it must be some-
thing more than a mere coincidence that in every case

where the flight or habits of a butterfly indicated the

probable existence of an unpleasant taste, the baboons
arrived at a similar conclusion from actual experiment.

Moreover it is not quite clear why acceptance should be
admitted as evidence of edibility in Coleoptera, but not in

Lepidoptera.

Later on in the same paper the question of experimental

evidence is summarised in the following terms :
" It has

already been pointed out that the refusal or evident dislike

of insect food by captive animals is trustworthy evidence

of unpalatability, while acceptance is not proof of palata-

bility "
(/, c. p. 436). This statement seems open to serious

objection on two grounds. In the first place, there is too

emphatic an insistence upon the possibility of error where
an insect is accepted ; for it practically casts suspicion upon
every such case. On the other hand, the possibility of

error in the other direction is not indicated. I agree that

where an insect is tasted and rejected with signs of dislike,

such is good evidence of distastefulness. But where an
insect is merely disregarded or refused without tasting,

this is not of itself reliable evidence ; it may, or may not,

indicate the existence of nauseous qualities. Everything
depends upon the conditions of the experiment. To take

a few examples. The refusal by one of my baboons of

the first specimen of Precis scsmiuis (wet) cannot be inter-

preted as a sign of unpalatability, for this is negatived

by their subsequent behaviour towards this species ; the

refusal was almost certainly due to either a mimetic
misapprehension, or that general distrust of brightly

coloured insects usually exhibited by these animals. Care
also had to be exercised that too many distasteful things

were not presented at once, otherwise they became very

suspicious of everything offered to them.
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The rejection of the first specimen of the scarlet-tipped

Teracolus achine has likewise no significance, for on several

occasions subsequently they ate fourteen similarly coloured

specimens of this genus " with undoubted appreciation."

Again on ofiferinsr a larva of Bcleiiois mesentina to the

female baboon she was clearly afraid of it and tasted it

most cautiously, yet on finding it all right she " eagerly

devoured over twenty of them "
(/. c. p. 885). Yet the

male, which was far more timid and suspicious in tempera-

ment, "was much too frightened to eat them in spite of

the example of the female." Had these larvae been
offered to the male only, it is probable that an entirely

erroneous conclusion as to their extreme unpalatability

would have been deduced from his behaviour. Cases of

this kind might be easily multiplied, as, for instance,

where unsuitable insects are offered, or where suitable

insects are given to over-fed animals, and so forth.

The fact remains that even when reasonable care is

exercised there must be many opportunities for error in

estimating degrees of palatability or the reverse. Yet
it seems a fair contention that, in the absence of obvious

mistakes or inaccuracies, the true value of such ex-

perimental evidence can best be assessed by the man
who actually carries out the experiments. He will be
fully cognisant of all the conditions under which the ex-

periments were made ; he will presumably be acquainted

with the special idiosyncrasies (often a very important

point) of those animals upon which he experiments

;

finally, he alone is able to see and compare those subtle

differences of manner, facial expression, etc., which con-

stitute our only guide in estimating the psychological

effect produced upon the animal. If similar experiments

are repeated by a number of other observers the chances

of error will be much diminished, and we shall thus obtain

a solid foundation of fact upon which to build up those

broad generalisations after which we are seeking.

A final point may be noticed. It has been suggested

to me that perhaps we may be unable to demonstrate by
experiment these incipient degrees of distastefulness which
have been postuhited for many genera of NymiphaliniB and
Pierinm. But if these unpleasant flavours are so slight

that insectivorous animals in captivity are unable to

appreciate them, it seems scarcely probable that they

will have any real selection value, or that they will be
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capable of producing the profound colour modifications

which have been attributed to them. When an insect

having such qualities mimics a really unpalatable species,

it seems highly probable that the mimicry will have been
due to the operation of Bates' factor and not that of

Miiller. For we must remember that birds have probably
been the principal agents in producing these effects, and
Professor Poulton has himself arrived at the conclusion

that the discriminative tastes of birds are not as highly

developed as those of mammals (Rep. Brit. Ass. 1887,

p. 764). As he there says, this is what we should rather

expect owing to the relative difference in their intelligence
;

and it is not therefore likely that a slightly unpleasant
taste in a butterfly will have a mimetic importance in

relation to birds, when it apparently remains undetected
by so intelligent an animal as a baboon.

In conclusion, I must express the sincere regret I feel

at having to insist so much upon the points in which I

differ from my old friends Professor Poulton and Dr. Dixey,
to whom I am so deeply indebted, not only for their con-

tinued personal kindness and encouragement, but also for

the stimulating influence of their many valuable publi-

cations, with the general tenor of which I am entirely in

accord. For although I have thought it necessary to

point out what I consider to be definite limitations to

Fritz Mliller's principle, I have yet a firm belief in its

reality as an objective factor which has profoundly in-

fluenced a large number of insects in the tropics. But I

am likewise impressed with the equal importance of Bates'

principle. I have at least the consolation of finding that
my friend Mr. Roland Trimen is in close agreement with
the views here advocated, and I have to offer him my
grateful thanks for kindly checking the greater part of my
manuscript, and for the valuable comments he has made
thereon.

I can only hope that this discussion may serve to stimu-
late other naturalists in the tropics to undertake those
experiments and observations which are so much needed
for the furtherance of this fascinating line of research.
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VIII. Descriptions ofNeiv /SJpea'es o/Lepidoptera-Heterocera

from South-east Brazil. By E. DuKiNFiELD Jones,
F.E.S.

[Read March 4th, 1908.]

Note.—The species described in the following paper
were for the most part taken by myself, and the types

remain in my own private collection.

E. DuKiNFiELD Jones.
Castro, Eeigate, 1908.

Family SYNTOMID.E.

Pheia hxmatostida, n. sp.

5 . Palpi fuscous black, a few white scales on 1st and 2nd joints
;

head and body fuscous black, antennae white on under-side near

extremity, extremity black ; two large white spots on pectus ; fore

cox£e black with large white spot and a few white scales at extremity

;

middle and hind coxae white ; legs black ; abdomen ventrally white

on first 3 segments ; a pair of crimson spots on tegulse and on

shoulders. Fore-wings hyaline rather heavily bordered with black

especially on termen, the black running about half way up vein 2,

very broad at apex ; veins black and rather broad ; a broad disco-

cellular bar; a crimson spot at base between median and sub-

median : hind-wings narrowly bordered with black on inner margin,

broadening on termen to apex ; costa grey.

Expanse 31 mm.

Hob. Castro, Parana.

Loxcphlebia aurantiaca, n. sp.

$. Palpi head and antennce black; coxte white; tegul?e thorax

and abdomen bright orange ; a black dorsal line on thorax and first

two segments of abdomen ; last three segments black ; valve creamy-

white. Fore-wings hyaline narrowly bordered with fuscous black

on costa termen and inner margin, broadly at apex ; base orange ; a

rather slight discocellular bar; a black fascia on cellular fold at

terminal area. Hind-wings narrowly bordered with black rather

broader at apex and on inner margin ; base orange.

Expanse 23 mm.

Hah. S. E. Brazil.
TRANS. ENT. SOC. LOND. 1908.—PART I. (MAY)
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LoxophleMa Jiavinigra, n. sp.

(J. Palpi inwardly dull yellow, outwardly black, 3rd joint black
;

head thorax and abdomen dull yellow ; legs yellow and black
;

pectus yellow ; vertex centrally black, a minute black dot behind

the antennae ; tegula posteriorly black ; a broad black stripe on

patagia ; a broad black dorsal line on thorax and abdomen ; anal

tuft black with subdorsal yellow streaks ; terminal 3 segments

ventrally black, the black extending sublaterally to segment 4.

Fore-wings hyaline, narrowly bordered with black broadening

slightly at vein 2 and moderately broad at apex ; a broad black

discocellular bar ; base yellow followed by fringe of black, subcostal

irrorated with yellow to beyond middle of cell : hind-wings hyaline

narrowly bordered with black, broader on inner margin and very

narrow on costa, moderately broad at apex ; base yellow.

Expanse $ 22 mm., $ 21 mm.

Hab. Castro, Parand,

Holophma lugens, n. sp.

$ . Fuscous black ; fore coxse inwardly white ; hind tarsi with

the end of the 1st joint and the whole of the other joints white on

upper-side.

5 , Differs from $ in having no white on coxse.

Expanse $ 28 mm., $ 32 mm.

Hab. Sao Paulo, S.E. Brazil.

Horama castrensis, n. sp.

^. Black slightly suffused with metallic-green. Tegulse with

two white spots on each ; abdomen two white spots on 1st segment,

large white lateral spots on 2nd and 3rd segments ; ventral white

spot on tliird segment ; three lateral white spots on under-side of

thorax. Fore-wings dull black; a white jjoint at base of costa.

Expanse 30 mm.

Hal). Castro, Parand.

Horama Jiavata, n. sp.

(J . Palpi orange, a black spot on 2nd joint ; antennse black ; head

black and orange, a yellow spot between the antennae ; tegulae

greenish-black with white edges laterally and centrally
;

patagia

black with reddish-brown stripe, yellow in front; mesothorax

black with four buff spots; abdomen greenish-black, the segments

indistinctively brown posteriorly ; 1st segment with two white
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dorsal and large orange lateral spots ; large white lateral spots on

segments 2 and 3 and orange on the rest. Under-side of thorax

orange and black with three large white lateral spots ; legs black

and orange ; hind tibia) black with orange patch, tarsi orange.

Fore-wings greenish-black suffused with orange 5 one white and

two orange dots at base. Hind-wings orange broadly suffiised with

black at apex and termen. Under-side : fore-wings suffused with

orange ; hind-wings rather more suffused with black than upper-side.

Expanse 30 mm.

Hob. Castro, Parana.

Delphyre sithapicalis, n. sp.

$ . Smoky-black
;
palpi 1st joint orange, 2nd black and orange,

3rd black ; head and pectus orange ; antennae black ; tegulte smoky-

black tinged with orange
;
patagia bordered by light brown with

smoky fringe; under-side of abdomen creamy-white. Fore-wings

smoky-black, the veins a lighter shade; a large white spot near

apex extending from near costa to below vein 4. Hind-wings black,

centrally semihyaline.

Expanse 39 mm.

Hah. Castro, Parand,,

Family ARCTIAD^.

Sub-family LITEOSIAN^.

Odozana cocciniceps, n. sp.

$ . Head bright rose-pink ; a dark spot on vertex ; antennsB

black ; tegulae rose-pink in front, black behind ; thorax abdomen

and legs smoky-black. Fore-wings smoky-black ; hind-wings

bright rose-pink heavily bordered with black.

Expanse 20 mm.

Hab. Castro, ParanA.

Odozana endoxantha, n. sp.

$. Palpi black with yellow hairs at base; head thorax and

abdomen dull yellow ; frons black ; front legs black ; mid coxas

yellow, femora tibiae and tarsi black ; hind-legs yellow, tarsi suffused

with black. Fore-wings smoky-brown, a broad yellow fascia on

inner margin from base to near tornus ; a large yellow spot on costa

TRANS. ENT. SOC. LOND. 1908,—PART I. (mAY) 10
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at end of cell. Hind-wings yellow narrowly bordered with black

on termen, broadly at apex. Under-side : fore-wings, the yellow

spot on costa coalesces with the fascia or inner margin ; hind-wings

the same as upper-side.

Expanse 22 mm.

Hah. Castro, Parand.

Thyone trimaculata, n. sp.

(J . White. Fore and mid femora white ; tibiEe and tarsi thickly

scaled with smoky-black ; hind legs entirely white. Fore-wings, a

black spot on vein 1 one-third from base, a second spot near tornus

;

a third black spot beyond cell on vein 5 ; a few black scales making

a minute dot on subcostal at base of vein 11 ; a minute black dot on

vein 10 sometimes present.

Expanse 25 mm.

Hob. Castro, Parand,.

Glemensia acro^pera, n. sp.

^ . Palpi light brown ; head and antennas ochreous-brown
;

thorax brown ; abdomen ochreous. Fore-wings ochreous heavily

suffused with brown at base costa and apex, where the suffusion is

very wide, diminishing to a point at tornus ; four interrupted wavy

brown transverse lines. Hind-wings ochreous-white ; cilia tinged

with brown.

Expanse 19 mm.

Hob. Castro, Parana.

Sub-family ARGTIAN^E.

Automolis neritosia, n. sp.

(J . Palpi rose-pink, 3rd joint ochreous ; head and antennae light

brown. Legs ochreous, the front pair rosy on ujjper-side ; thorax

light brown, tinged with rose-pink, creamy-white beneath ; abdomen

bright rose-pink above, creamy-white beneath. Fore-wings light

brown from base to an irregular line from tornus to middle of

subcostal, a darker shade on inner-side of line ; the rest of the wing

ochreous with the exception of a triangular brown space at apex
;

base tinged with rose on inner margin. Hind-wings ochreous

suffused with rose-pink.

Expanse 29 mm.

Hab. Castro, Paran4
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OijJiartis albimacula, r. sp.

^ . Palpi fuscous, an orange spot on 1st and 2nd joints ; head and

thorax fuscous with orange spots ; a large white spot in the centre

of each tegula, and end of each patagium ; coxte and extremities of

spurs orange ; abdomen orange, dorsally fuscous from base to 5th

segment, ventrally fuscous with sub-lateral series of orange spots.

Fore-wings white, the veins black ; the series of orange spots placed

on clearly defined black bands ; a large black spot on medial area

from costa to median vein containing orange spot in upper half of

cell (sometimes in lower half also) and a smaller sj^ot on sub-median

fold ; a black streak along sub-median fold, a basal orange sjaot and

two sub-basal above and below cell ; an antemedial series of spots

incurved from vein 1 to below cell where it is angled, then oblique

to costa ; a postmedial series incurved from inner-margin to vein 3,

then excurved to costa ; a sub-terminal series bent outwards at vein

7 ; a terminal series on the veins. Hind-wings whitish heavily

suffused with fuscous, veins fuscous ; minute orange spots at ends

of veins, the amount of suffusion very variable, often almost

obliterating all white.

Expanse ^ 44 mm., $ 49 mm.

Hah. Castro, Parana.

Very near 0. schc^efferi H-S, but differs from it in the
black bands on the fore-wings being darker and clearly

defined and in the four large white spots on the tegulse

and patagia. It is also a much smaller insect.

Halisidota striata, n. sp.

$ . Palpi 1st joint ochreous, 2nd black above, ochreous beneath,

3rd black ; head buff with large black spot between antennae
;

antennae pale buff ; collar black with three large buflf spots ; thorax

buff with black dorsal line
; patagia black with three buff spots

;

abdomen orange, laterally and dorsally spotted with black
; pale

buff beneath with ventral and lateral rows of darker patches

irregularly bordered with black. Fore-wings pale buff, a black spot

at base ; a dark brown basal line from costa to vein 1 strongly

angled outwards on median vein ; a fine longitudinal dark line in

cell at base and a similar one between median and vein 1. Medial

area crossed by numerous striae from costa to inner margin broken

on median vein ; discocellulars black. Veins dark brown, darkest

in terminal area. A dark longitudinal streak between veins 5 and 6
;

a sub-terminal row of spots surrounded by black, large above vein 1,
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small above 2, 3 and 4, large above 5, 6 and 7 the last being crossed

by a black bar. Termen finely black. Cilia buff, tipped with

black at apex. Hind-wings ochrenus-white, semi-transparent, long

buff hairs on inner-margin, veins darker ; a dark discocellular spot
;

an outer line angled acutely outwards between veins 5 and 6 and a

terminal line bent inwards at the same place, meeting the other line

and forming two enclosed spaces. Under-side : fore-wings marked

as on upper-side but less distinct ; hind-wings the same as iipper-

side but more distinct.

Expanse 46 mm.

Hah. Castro, Parana.

Halisidota ronda, n. sp.

^ . Palpi, 2nd joint orange crossed by black band ; head creamy-

grey, darker between antenn£B ; base of antennse orange ; antennae

reddish-brown ; an orange patch on fore tibise ; collar pale buff" with

four black patches ; thorax pale buff with dark dorsal line
;
patagia

with sickle-shaped creamy-white mark bordered with black

;

abdomen orange with dorsal row of black spots ; lateral row of pale

buff spots ringed with black ; anal tuft pale buff ; under-side of

abdomen creamy-white with ventral and lateral darker spots.

Fore-wings pale buff irrorated with dark brown and crossed by 5

rows of creamy-white spots ringed with brown ; a small orange spot

at base of median vein ; a dark shade at base of wing between rows

1, 2 and 3, 4, also between 4, 5 from vein 5 to costa ; two creamy-

white spots beyond cell above veins 5 and 6. Hind-wings creamy-

white, pale buft' towai-ds inner margin ; well-defined postmedial and

subterminal lines, the space between being rather darker than the

rest of the wing.

Expanse 46 mm.

Hob. Castro, Parana.

Halisidota aurata, n. sp.

$ . Palpi and upper-side of fore femora orange-brown ; head thorax

and antennce bright fawn colour, thorax cream coloured posteriorly
;

abdomen fawn, cream coloured at base and last segment ; under-side

of thorax and abdomen cream. Fore-wings bright chrome-yellow
;

costa narrowly cream-coloured followed by orange to subcostal ; an

orange spot at base of median followed by slate-coloured strijie

reaching nearly to termen close to apex : cilia creamy-white.

Hind-wings creamy-white.

Expanse 42 mm.

Hob. Castro, Parana.
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Halisidota dallipa, n. sp.

^. Pale ochreous. Upper-side of palpi, head antennae and

tegulse light brown. Patagia with black point in front. Abdomen

dorsally light brown. Primaries ochreous irrorated with brown

scales distributed in ill-defined oblique transverse lines
;
costa and

margins slightly tinged with yellow ; a black point on base of

veins 4 and 5 ; a sub-terminal row of minute specks ;
fringe

creamy-white. Secondaries semihyaline creamy-white shaded by

indistinct row of spots on outer-margin ; spots well defined above

veins 5 and 6.

Expanse 41 mm,

Hab. Castro, Parand.

Halisidota 1 fuscosa, n. sp.

$ . Brown. Palpi ochreous, 3rd joint brown ; head antennse and

thorax brown ; abdomen dorsally fuscous ventral ly ochreous
;

patagia with a black point in front. Fore-wings brown very

sparsely speckled with black, the veins rather darker ; a black point

on base of veins 4 and 5 ; a faint dark spot beyond cell and at apex ;

two yellowish-brown spots in cell and one beyond cell ; a very

oblique row of yellowish spots from before middle of inner-margin

meeting sub-terminal row just below costa ; cilia ochreous. Hind-

wings dark fuscous ; costa ochreous. Under-side : fore- wings as on

upper-side, but the yellow much more decided and base yellow, the

spot beyond the cell very distinct ; a sub-terminal series of yellowish

spots followed by black points : hind-wings fuscous ; costal area

yellow ; dark shades on termen near tornus and at apex.

Expanse 40 mm.

Hah. Castro, Parand.

Emilia suffusa, n. sp.

^. Palpi head and tegulse fuscous; antenna} stalk ochreous,

pectinations fuscous-brown ; thorax ochreous suff'used with fuscous,

a fuscous stripe on patagia ; abdomen ochreous, a sub-lateral row of

coalescent fuscovis spots, ventral surface suffused with fuscous. Fore-

wings ochreous suftused and irrorated with fuscous ; a small fuscous

fascia from base to termen below vein 6 where it coalesces with

apical patch ; a small fuscous patch on inner margin near base, on

sub-median fold near tornus and above vein 6 ; an indefinite sub-

terminal row of elongate spots, and terminal streaks between the
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veins. Hind-wings oclireous-white, slightly suffused with fuscous

at apex.

Expanse 38 mm.

Hah. Castro, Parana.

Antardia nitida, n. sp.

(^ . Head and thorax dark brown : antennae ochreous-grey ; abdo-

men brown with lateral yellow stripes. Fore-wings brown. Hind-

wings creamy-white ; veins, custa and termen brown. Under-side :

fore-wings brown with yellow tuft at base ; whitish below median

vein to inner margin ; hind-wings creamy-white, costal area heavily

suffused with brown ; a brown lunular discocellular spot.

Expanse 35 mm.

Hob. Castro, Parana.

Antardia rcvcrsa, n. sp.

$ . Head and thorax dark rufous-brown ; antennas light brown
;

abdomen golden-yellow above and dark brown beneath. Fore-wings

creamy-white suffused with brown at termen, veins rufous-brown a

very dark fascia on costal area terminating in a point above vein 8

at apex ; inner margin to sub-median suffused with brown. Hind-

wings white ; costa brown. Under-side ; fore-wings white the veins

brown on outer half ; costa dark brown. Hind-wings white ; costa

golden-brown ; termen finely brown on outer half.

Expanse 34 mm.

Rah. Castro, Parand.

Antardia jJcdinalis, n. sp.

(J . Palpi, head pectus and legs dark brown ; femora orange
;

antennas brown, the pectinations very long ; thorax brown ; abdomen

dorsally orange, ventrally brown, a brown dorsal terminal patch.

Fore-wings brown, centrally lighter and somewhat translucent ; some

yellowish hairs on inner margin at base. Hind-wings white suffused

with yellowish-brown ; costa and termen brown.

5 . There is no dark patch on the abdomen, last segment white.

Expanse ^ 38 mm.
; ^ 45 mm.

Rah. Castro, Parand.

Antardia gigantea, n. sp.

$ . Head and thorax dark brown, collar edged with dull golden-

yellow ; antennae dark brown ; abdomen yellow with brown bands,
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blackish-brown beneath ; tibiae yellow on upper-side. Fore-wings

brown, dark at base and costa, paler and yellowish on outer half of

wing ; inner margin dark. Hind-wings yellow, costa narrowly

brown ; a wavy suffused sub-terminal band, interrupted between

veins 3 and 4 ; termen finely golden-yellow ;
cilia golden-yellow.

Under-side : fore-wings yellowish-grey ;
cell and costal area suffused

with brown ; veins brown. Hind-wings yellow suffused with brown

on costal and terminal areas.

? . Head and thorax dark brown ; base of antennte orange
;

upper-side of femora orange ;
abdomen yellow with brown bands,

last segment brown ; under-side almost black. Fore-wmgs brown
;

costal area and basal area suffused with very dark brown
;

veins

dark ; very obscure postmedial and sub-terminal dark diffused lines.

Hind-wings basal area yellow ; medial and outer areas brown
;
a

broad suffused dark sub-terminal band interrupted between vein 3

and 4 ; cilia yellow suffused with brown, darker at ends of veins.

Under-side : both wings brown, yellow at base.

Expanse ^ 53 mm.
; ? 72 mm.

Hob. Castro, Parana.

Family NOCTUID^.

Sub-family AGBOTIN^.

Lycophotia ignirena, n. sp.

^. Head and thorax brownish-grey ;
abdomen ochreous. Fore-

wings brownish-grey irrorated with dark brown ;
sub-basal line dark

brown most distinct on costa and median vein ;
antemedial line

faint light brown, dark on costa
;
postmedial well defined, terminat-

ing in dark spot on costa ; sub-terminal less distinct, approaching post-

medial at inner margin ; claviform round, dark rufous
;
orbicular

and reniform ochreous bordered by light rufous-brown. Hind-wings

white.

$ . Darker than S • Fore-wings suffused with brown
;

lines

obscure. Hind-wings white.

Expanse 30 mm.

Eah. Castro, Parand.

Lycophotia atriclava, n. sp.

$ . Palpi and head grey irrorated with fuscous-brown ;
tegulae

grey"; thorax grey, the patagia being heavily sprinkled with fuscous ;
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abdomen ochreous-grey. Fore-wings grey suffused with brown and

irrorated with fuscous ; a black sub-basal line visible only on costa

and between median and submedian veins ; a black antemedial line

angled inwards on submedian, coalescing with pronounced black

claviform ; a somewhat diffused excurved postmedial line slightly bent

inwards on sub-median fold and beyond cell, followed by light line
;

obscure medial and sub-terminal dark shades ; orbicular and reniform

light grey with dark centre and outer ring, a dark shade in cell

between them ; a terminal row of dark lunules ; cilia brownish-

grey with light grey band. Hind-wings ochreous-white slightly

suffused with brown, heaviest at apex.

Expanse 34 mm.

Hal). Castro, Parana.

Eijisilia diagramma, n, sp.

$. Ochraceous-brown. Fore-wings irrorated with dark brown;
a dark fascia on median vein from base to postmedial line, darkest

at base
;
postmedial very oblique, consisting of separate dots from

inner margin to vein 5, merging into diffused dark area at apex ; a

row of black dots on termen and a dark shade on outer half of inner

margin ; orbicular and reniform reduced to minute black dots.

Hind-wings semihyaline suffused with ochreous on costa and termen

;

a dark interrujjted terminal line.

Exjaanse 38 mm.

Hah. Casteo, Parana.

Sub-family HADENINJE.

Chahuata poliosigma, n. sp.

5 . Palpi dark brown, 3rd joint rufous ; antennse and abdomen

rufous-brown ; thorax olive-brown. Fore-wings olive-brown suffused

with rufous-brown, basal and antemedial lines obscure
;
postmedial

bent inwards on median fold, outwards on vein 4 and inwards on

vein 6 ; a light brown sub-terminal line bent inwards between veins

5 and 6 and followed by dark shade ; minute geminate black dots

on veins 1 to 6 between postmedial and sub-terminal lines ; a dark

triangular mark on costa near apex reaching to vein 7 ; reniform

light grey bordered by narrow black line outwardly and surrounded

by dark shade ; orbicular vei^resented by two minute grey dots.

Hind-wings brown, cilia rufous.

Expanse 42 mm.

Hah. Castro, Parand,
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Chahuata phxozona, n. sp.

$ . Palpi rufous-brown, 3rd joint ochreous ; head and thorax

rufous ; abdomen light brown. Fore-wings light brown with two

broad dark violaceous brown bands, the first between sub-basal and

antemedial lines and the second between postmedial and sub-terminal

;

median vein and veins 1 to 4 dark violaceous-brown to sub-terminal

line ; a suffused dark medial shade ; orbicular paler than wing with

dark brown dot at upper inner corner ; reniform pale with dark

bicuspid spot at lower end, touching median vein ; a dark spot at

base of cell ; a terminal row of minute black dots between the veins.

Hind-wings brown, darkest at apex ; basal half of costal area ochreous,

iridescent. Under-side : fore-wings brown suffused with rufous at

costa and termen ; hind-wings irrorated with brown and suffused

with brown on costal area ; an indistinct brown postmedial line and

well defined almost black discocellular spot.

Expanse 43 mm.

Hah. Castro, Parand.

Chdbuata nictitans, n. sp.

$ . Palpi dark brown outwards, light brown inwardly ; head,

thoracic crest and abdomen brown,; patagia rufous-brown ; tegul^

rufous-brown fringed posteriorly with ochreous ; abdominal crest

brown with whitish j^oiuts ; anal tuft yellowish-brown. Fore-wings

glossy violaceous-brown ; sub-basal line geminate, dark, excurved,

followed by minute black dot in base of cell ; antemedial line

geminate, enclosing lighter shade, scalloped outwardly from inner

margin to submedian and on median fold, displaced inwardly on

median and violently bent outwards on subcostal ; a dark medial

fascia curved outwards to end of cell
;
postmedial line geminate,

indistinct, dentate, incurved from inner margin to vein 4, straight

from 4 to 7 where it bends violently inwards to costa ; the inner of

the two lines the more distinct ; followed by row of black dots on

veins ; a sub-terminal line inwardly ochreous, outwardly black,

excurved from vein 2 to 5, bent violently inwards on vein 7 ; a

terminal row of black spots between the veins ; termen crenulate ; cilia

ochreous inwaixUy, brown outwardly ; medial area and outer portion

of basal area below subcostal suffused with dark brown, extend-

ing to medial fascia and just beyond reniform; orbicular and reni-

form ochreous-white suffused with brown, lower end of latter dark

brown ; a fine ochreous white line on submedian arched at orbicular

joins the two spots ; a dark brown spot between veins 5 and 6 at

sub-terminal line. Hind-wings dark brown ; cilia light brown.
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Under-side : fore-wings brown suffused with light violaceous on

costa and terminal area ; a well-defined dark postmedial line. Hind-

wings ochreous suffused with violaceous and irrorated with dark

brown on the veins ; a well-defined dark postmedial line and

discocellular spot.

Expanse 42 mm.

Hob. Sao Paulo.

Chdbuata oehrias, n. sp.

$ . Light ochreous-brown. Palpi dark olive-brown, 3rd joint

ochreous. Fore-wings pale ochreous ; antemedial line wavy gemi-

nate indistinct, enclosing light shade, angled inwards on submedian,

outwardly on median and inwardly on subcostal ; a 7-shaped dark

medial fascia including reniform
;

postmedial inwardly black

indistinct lunules, outwardly light followed by black dots on the

veins ; subterminal wavy, excurved from vein 2 to 5 and between 6

and 7, preceded by dark band shading off to light at postmedial
;

terminal line scalloped, brown ; cilia ochreous edged with brown.

Hind-wings brown. Under-side : fore-wings ochreous, suffused

with brown to postmedial line, iridescent on inner margin ; hind-

wings ochreous irrorated with brown ; an indistinct postmedial line

and well-defined discocellular spot.

Expanse 41 mm.

llah. Castro, Parand.

Eriopyga nigridorsia, n. sp.

$ . Palpi outwardly brown, inwardly ochreous, 3rd joint ochreous

;

head ochreous ; thorax ochreous mixed with light brown ; femora

and tibiae heavily clothed with reddish-brown hairs ; tarsi ochreous
;

abdomen dorsally smoky-black, ventrally fawn-colour ; anal tuft

light fawn. Fore-wings light brown, basal and terminal areas darker

than medial, antemedial line excurved from inner margin to median

vein ; a dark medial fascia angled outwards on median vein and

outwardly diffused in cell, including reniform ; orbicular small,

enclosed in pale ring ; reniform large, enclosed in pale ring. Hind-

wings ochreous suffused with brown, the veins dark. Under-side

:

fore-wings ochreous centrally suffused with brown, an almost straight

postmedial line, most distinct at costa ; terminal area suffused with

light rufous-brown ; hind-wings ochreous irrorated with brown,

especially at costa, a very faint postmedial line and a distinct dark

discocellular spot.

Expanse 40 mm.

Hah. Castro, Parand.
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Eriopyga appovximans, n. sp.

5 . Light rufous-brown ; abdomen suffused with light brown and

thinly irrorated with nearly black scales. Fore-wings medial area

darker than the rest of the wing ; antemedial and postmedial lines

geminate, nearly straight and converging towards inner margin ; an

indistinct dark medial fascia and dark shade in cell ; costal area

irrorated with black ; a pale wavy sub-terminal line ; orbicular

and reniform dark, surrounded by pale line ; cilia ochreous with

geminate pale brown bands. Hind-wings white suffused with brown

on costa and at apex, ternien brown. Under-side : fore-wings,

centrally brown ; costal and terminal areas rufous ; hind-wings

white suffused with rufous on costa and apex ; a very minute

discocellular spot.

Expanse 36 mm.

Ilab. Castro, Parana.

Eriopyga atrisignata, n. sp.

^ . Ochreous-brown ; abdomen dorsally brown, lateral tufts fawn-

colour, anal tuft yellowish, underneath fawn ; legs pinkish-fawn.

Fore-wings lines very obscure except the postmedial which consists

of minute black dots on veins ; a minute black spot at base of cell
;

a smaller dot on submedian at antemedial line ; orbicular and

reniform black. Hind-wings ochreous suffused with brown, veins

darker, iridescent at base. Under-side : fore-wings centrally brown,

costal area pinkish-fawn irrorated with dark brown ; a well-defined

postmedial line ; hind-wings, ochreous suffused with fawn at base,

irrorated with dark brown at costa and apex ; indistinct postmedial

line and discocelkilar spot.

Expanse 34 mm.

Hah. Castro, Parand.

Sub-family CUCULLIAN^.

CucuUia perlucida, n. sp.

^ . Palpi fuscoua and white in front, fuscous behind, 3rd joint

dark fuscous ; frons fuscous ; vertex fuscous and grey, white tufts

at base of antennse ; antennae rufous ; tegulje fuscous and grey with

a fine posterior dark line
;
prothoracic tuft grey white and brown ;

thorax light brown and white, a few scattered black scales, a broad

fuscous dorsal stripe ; abdomen ochreous, dorsally suffused with
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brown, a fuscous dorsal stripe. Fore-wings : costa convex from

middle to apex ; apex rounded ; ochreous-white suffused with light

brown, veins darker ; dark on costa and inner margin ; antemedial

line narrow black and very angular, violently angled inwards on

vein 1, outwards on submedian fold which it follows inwardly nearly

to base, then bends outwards to an acute angle in the cell
;
post-

medial wavy to vein 2 which it follows inwardly to near origin of

same, then outwards below cell to vein 4 where it bends inwards to

near upper angle of cell ; a narrow black fascia between veins 4 and

5 ; costa strigulated with fuscous ; inner margin and termen

narrowly diffused black ; a dark fascia on terminal area below vein

2 ; a dark diffused fascia from near middle of inner margin to

middle of vein 2 ; some diffused dark marks between veins 5 and 7

;

submedian area translucent-white ; cilia much longer above vein 3

than below it, ochreous-white with two bands, the inner being the

darker of the two. Hind-wings white, veins pale brown ; termen

narrow pale brown ; cilia white.

Expanse 45 mm.

Hah. Castro, Parand.

Hypnotype picunda, n. sp.

2 . Palpi black, 2nd joint with white point, 3rd joint with black

spot: frons white in front, black behind ; vertex greenish-wliite

with black central spot ; tegulaj and antennae brown ; thorax

greenish-white spotted with black ; front of patagia black, crest very

pale stone-green ; abdomen brown segments posteriorly ochreous
;

anal tuft ochreous and white, underneath black ; ciliae of fore

femora black ; tibiae and tarsi black and white ; cilise of mid and

hind femora white, tibiae and tarsi black and white. Fore-wings

pale whitish-green suffused with dark brown from base to post-

medial line on inner margin and nearly to apex on costa : base black

enclosing geminate green spot ; sub-basal line silvery-white, very

broad at base of cell ; antemedial white excurved below submedian,

incurved on submedian, excurved on subcostal, obscured on costal

area by green patch which joins the orbicular ; a circular green

patch below median joining the orbicular, both being narrowly

bordered with black ; a green patch on inner margin between the

sub-basal and antemedial lines ; reniform green fading to white out-

wardly and surrounded by black strigulas on costa and at medial

portion of inner margin ; a large triangular black spot on the end of

vein 2 and a smaller one on vein 5 ; a terminal line of black lunulas

preceded hy white : cilia inwardly green, outwardly white on veins
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and black between. Hind-wings smoky-brown, terminal area darkest,

veins dark; an indistinct suffused postmedial line; cilia ochreous

with broken brown band. Under-side : fore-wings ochreous heavily

suffused with smoky-brown, terminal area darkest ; four green dots

on costa at apex ; hind-wings ochreous-white irrorated and suffused

witli smoky-black, terminal area darkest; a well-defined disco-

cellular spot.

Expanse 38 mm.

Hob. Castro, Parand.

Sub-family ACRONYCTIN^.

Heterochroma albipimda, n. sp.

^ . Palpi, head, antennae and legs rufous-brown ; tarsi smoky

terminating with ochreous on each joint; thorax dark violaceous-

brown ; abdomen brown, first three segments laterally ochreous, crest

on 1st segment dark grey, on 2nd and 3rd dark fawn-colour. Fore-

wings dark violaceous-brown ; antemedial line lighter, a dark shade

inwardly; a broad dark medial fascia; postmedial line strongly

excurved beyond cell ; a terminal row of short black lines with white

spot between the veins : a dark sjaace between subcostal and ante-

medial lines from inner margin to submedian, containing minute

white spot; a white spot on reniform ; a large lunular dark spot

near apex with four minute whitish dots on costa. Hind-wings

creamy-white heavily suffused with smoky-brown on terminal area

and less heavily on costal area. Under-side : fore-wings ochreous

heavily suffused with brown ; a broad dark suffused medial band

;

suffused postmedial and sub-terminal lines; a terminal row of ochreous

spots at the ends of veins; four ochreous spots on costa near apex;

hind-wings ochreous suffused with violaceous-brown and irrorated

with smoky-brown on costa and apex ; a broad dark antemedial line

best defined at costa ; a dentate wavy postmedial and diffused sub-

terminal lines.

Expanse 37 mm.

Jlah. Castro, Parana.

Cropia poliomera, n. sp.

5. Palpi head and antennae brown; cilia of legs violaceous-

brown; tarsi brown, each joint terminating with ochreous; tegulse

ochreous; thorax ochreous thickly mottled with brown; abdomen
brown. Fore-wings glossy brown ; medial area darkest of the three

;

a dark excurved medial fascia; sub-basal line black; antemedial
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line light brown edged outwardly with black ; postmedial lighter

than antemedial, nearly white on subcostal, dentate, bordered in-

wardly with black from inner margin to vein 3 ; sub-terminal line

similarly coloured, crenulate, shaded inwardly with black between

veins 1 and 4. A terminal row of dark lunular spots between the

veins ; a dark patch between postmedial and sub-terminal lines at

costa with two minute ochreous spots on costa ; cilia ochreous with

brown band and brown points ; orbicular and reniform light

brown, the latter containing white lunular spot outwardly. Hind-

wings brown, terminal area darkest ; an indistinct pale postmedial

line. Under-side : fore-wings brown irrorated with ochreous on

costal and terminal areas ; diffused antemedial, postmedial and sub-

terminal lines, most conspicuous on costa ; a dark discocellular spot.

Hind-wings ochreous irrorated with brown; a diffused dark ante-

medial line ; a well-defined postmedial crenulate line, nearly meeting

antemedial on costa ; a suffused sub-terminal line ; cilia ochreous

with brown band, dark brown at tornus.

Expanse 35 mm.

Hob. Castro, Parand,.

Trachea eugraplw., n. sp.

^ . Palpi dark brown ; head thorax and fore-wings violaceous-

brown ; abdomen, basal half light brown, terminal half purple-

broTPn ; anal tuft fawn above, white beneath ; mid tibife thickly

clothed on upper side with violaceous-brown scales. Fore-wings

violaceous-brown ; inner margin curved outwards near base, then

excavated; antemedial line black, strongly angled inwards on vein 1,

followed by greenish broad band containing orbicular ; a black

excurved medial fascia, broadest on costal area ; an indistinct geminate

postmedial line ; sub-terminal line wavy, green, crossed between veins

4 and 6 by two black streaks ; excavated portion of inner margin

green ; cilia ochreous with broad brown band interrupted at the

veins ; reniform light brown with black line in centre. Hind-wings

brown, darkest on terminal area, veins dark; cilia ochreous with

geminate dark spots at veins 2, 3 and 4.

Expanse 29 mm.

Hob. Castro, Parana.

Chytonix glaucescens, n. sp.

^. Thorax greenish-ochreous ; abdomen pale brownish-ochreous.

Fore-wings glistening greenish-ochreous; basal line black, only

visible on costa and a dot below median vein; antemedial line
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visible on costa, in cell and a dot below median; postmedial

geminate, strongly excurved beyond cell, the inner member broad

and diffused, followed by whitish spot on costa and inner margin,

the outer broken into dots and followed by whitish line ; an in-

distinct whitish sub-terminal line and a large whitish space at apex

;

termen suffused with black and edged with black between the

veins. Hind-wings glistening ochreous suffused with brown out-

wardly ; a dentate postmedial line with dark points on the veins ; a

dark discocellular spot.

Expanse 27 mm.

Hal. Castro, Parana.

Oligia nydichroa, n. sp,

^ . Head and thorax violaceous-brown, a few scattered grey scales

on tegulse; abdomen ochreous thickly scaled with brown dorsally,

anal tuft brown above and fawn-coloured beneath. Fore-wings :

basal area very dark; first half of medial area light, second half

dark, a black medial fascia; antemedial line geminate, black, en-

closing light violaceous, excurved below submedian, on median fold

and on costal area ; postmedial geminate, wavy, straight from inner

margin to vein 2, bent outwards to above vein 4, incurved to 7 and

8, where there is a white spot outwardly dentate, then violently bent

inwards to costa ; a sub-terminal row of diffused dark spots ; termen

black, interrupted at veins, whitish dots on the veins ; orbicular and

reniform purplish-grey, outwardly defined by black ; a whitish spot

on costa above reniform followed by three white points and a larger

spot at apex. Hind-wings brown : termen dark ; cilia light in-

wardly, dark outwardly.

Expanse 23 mm.

Hah. River Paeanapanema, Parana.

Macapta excisa, n. sp.

^. Thorax pinkish-brown. Fore-wings light brown suffused

with roseate, excavated between vein 4 and apex, a minute ochreous

spot at base of cell ; a dark brown simple slightly diffused antemedial

line, excurved at costa and inner margin, almost straight between

;

a dark brown similar postmedial line strongly excurved beyond cell

and angled outwards on veins 5, 6 and 7, followed by dark brown

dots on veins ; an indistinct suffused brown sub-terminal line bent

inwards between veins 2 and 3; reniform creamy-white centrally

rufous and defined by brown. Hind-wings brown, basa,! hajlf of
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costal area white; discocellular spot defined by dark ring. Under-

side : fore-wings ochreous suft'used with brown in and below cell as

far as postmedial line, rufous on costal and terminal areas; a well-

defined sub-terminal line ; reniform ochreous. Hind-wings ochreous

sufl'used and irrorated with brown; veins mottled brown and

ochreous; a well-defined sub-terminal line.

Expanse 22 mm.

Hob. Sao Paulo, S.E. Brazil.

Monodes miochroa, n. sp.

^. Palpi and head light brown; tegulse ochreous with broad

suffused band posteriorly; thorax dark brown; abdomen light

brown. Fore-wings light brown thickly irrorated and suffused with

dark brown and black ; base, and apex from end of cell to vein 3

light; medial area suffused with black; a diffused sub-basal line

white inwardly and black outwardly ; antemedial line geminate,

black enclosing ochreous, strongly angled inwards on submedian,

white points inwardly on submedian, median and subcostal ; post-

medial incurved from inner margin to vein 4, strongly excurved

beyond cell, two large white lunules on margin and median fold
;

whitish along the line from this point to vein 6 ; a diffused brown

sub-terminal line strongly excurved on veins 1, 4 and 7 ; veins dark

to termen ; termen dark brown, white points on veins 2, 3 and 4

;

cilia light brown, dark at the ends of veins. Hind-wings ochreous-

white slightly irrorated with brown on basal half, heavily at apex ;

postmedial and sub-terminal diffused brown wavy lines ; termen

finely dark brown ; cilia ochreous with broad brown band ; dark

brown discocellular spot.

Expanse 21 mm.

ffah. Castro, Parana.

Monodes Jiemileuca, n. sp.

9 . Palpi and antennae light brown ; thorax creamy-white ; abdo-

men light brown. Fore-wings creamy-white irrorated with fawn-

colour and light brown ; basal half light to antemedial on costa and

postmedial on inner margin ; a faint antemedial fawn-coloured wavy

line slightly excurved at cell ; a broad diffused oblique medial fascia ;

postmedial dark brown, outwardly whitish, excurved from inner

margin to vein 4, then bent outwards to above vein 5 where it bends

violently inwards to subcostal, touching reniform and enclosing a dark

space ; a diffused wavy sub-terminal line beyond which veins suffused

with brown; a large creamy-white spot at apex outwardly defined
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by dark brown ; reniform oblique, creamy-white shaded inwardly

with a few dark scales. Hind-wings ochreous suffused with brown

;

aa indistinct diffused sub-terminal line; a brown lunular disco-

cellular spot.

Expanse 26 mm.

Hal). Castro, Parand.

Monodes polystida, n. sp.

9 . Palpi head antennae, thorax and abdomen violaceous-brown.

Fore-wings light reddish-brown ; base black ; antemedial line gemi-

nate, black, broken into minute dots, bent inwards on submedian and

median and outwards on subcostal a narrow brown medial fascia

;

postmedial broadly geminate, incurved from inner margin to vein 4,

straight to vein 8, then violently bent inwards to costa, followed by

double rows of black dots on veins; a wavy diffused sub-terminal

line followed by dark shade to termen, the veins being darker and

marked with white points on termen ; an apical white spot and three

white points on costa ; orbicular creamy-white defined and centrally

suffused with brown; reniform with dark diffused spot at lower

end; a minute white dot followed by black on median fold at

origin of vein 2. Hind-wings brown. Under-side : fore-wings

ochreous suffused with dark brown centrally and light reddish-

brown at costa and terminal area; postmedial and subterminal

diffused dark brown lines some white marks on costa from post-

medial to apex ; hind-wings ochreous suffused with reddish-brown

on costal and apical areas; a wavy sub-terminal line excurved at

veins 3 and 4 ; a dark discoeellular spot.

Expanse 23 mm.

Hah. Castro, Parand; Sao Paulo, S.E. Brazil.

Monodes chlorozona, n. sp.

$. Palpi and antenn;3e brown; vertex grey; tegulge olive-brown

in front, grey behind ; thorax grey mixed with olive-brown ; abdo-

men yellowish-brown. Fore-wings : base lilacine-grey ; sub-basal

line black, inwardly oblique from median vein to inner margin, space

from basal to sub-basal olive-green ; a wavy interrupted antemedial

line inwardly white outwardly black ; space between sub-basal and

antemedial lilacine-grey suffused with brown on lower half; a

crenulated postmedial line strongly angled outwards at cell, in-

wardly black, outwardly white ; medial area olive-green with light

ochreous space on inner margin, a diffused black fascia from costa to

median fold ; terminal area lilacine-grey outwardly olive-green

TRANS. ENT. SOC. LOND. 1908.—PART I. (MAY) 11



162 Mr. E. Dukinfield Jones's Descriptions of

from apex to vein 3, a white triangular spot at toi'nus and white

mark at apex ; termen black interrupted at veins. Hind-wings

ochreous suffused with brown ; termen darker brown ; cilia ochreous

inwardly, brown outwardly.

Expanse 14 mm.

Eab. Castro, Parand.

Monodes phmoplaga, n. sp.

(J . Palpi, head and thorax olivaceous ; abdomen brown. Fore-

wings ochreous ; base olivaceous ; basal and sub-basal lines black ; a

wavy dark antemedial line diffused from costa to cell ; medial area

from costa to vein 2, dark olivaceous
;
postmedial line strongly

excurved beyond cell, angled inwards on vein 2 and outwards on

vein 1, followed by broad ochreous band, broadest at vein 3 where

there are two brown spots, narrower on vein 5, thence bent outwards

to apex ; terminal area olivaceous, a dark spot above vein 6 ; termen

dark brown ; cilia olivaceous ; reniform rnfous. Hind-wings

ochreous, suffused with brown from postmedial to termen; termen

brown ; a diffused dark lunular spot on discocellulars.

$ . Darker than $ ; medial area almost black, the dark shade

terminating on median fold with a well-defined black streak joining

the ante- and post-medial lines ; the spots at vein 3 united and

coalescing with medial dark area.

Expanse $ 16 mm, $ 17 mm.

Scib. Castro, Parand.

Monodes ditrigona, n. sp.

o . Palpi, head and tegulse rufous ; thorax lilacine-grey ; abdomen

ochreous. Fore-wings white suffused with lilacine-grey lightest at

costa ; two large black triangular marks on costa, the first extending

from the base to one-third of the wing, the apex being in the cell at

orbicular where it coalesces with the apex of a small triangular mark

based on median vein ; the second follows immediately beyond the

first and extends to postmedial line, the apex being at the end of

the cell. Hind-wings white, semihyaline, irrorated with brown on

costal area.

Expanse 26 mm.

Hob. Castro, Parand.

Gonodes dianiphea, n. sp. '

(J . Palpi ochreous, scaled outwardly with black ; head and

thorax light reddish-brown mixed with grey ; tegulse with a brown
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posterior band fringed with grey; abdomen light brown above,
ochreous beneath

; a dark diffused dorsal spot on 1st segment. Fore-
wings light reddish-brown excavated from tornus to veins 3, 4 and
thence to apex

; a black spot at base of costa ; a black basal line
interrupted at cell, well defined on costa, faint below cell ; a diffused
brown antemedial line excurved on subcostal incurved on submedian;
a dark diffused wavy medial fascia ; a wavy dentate postniedial
line incurved at inner margin and on median fold ; straight from
vein 3 to 7 then bent violently inwards to costa, followed by black
dot on all the veins

; a suffused brown sub-terminal line incurved
from tornus to vein 2, excurved on 3, 4 and incurved thence to apex

;

termen dark reddish-brown lunulas between the veins; a black
streak on base of median vein ; a dark streak across medial area
below median vein, wide on ante- and pointed on post-medial line

;

a creamy-white club-shaped spot in lower angle of cell, including
red brown discocellulars

; a creamy-white streak from lower an^le of
cell above vein 3 to termen, a black streak above this forms the base
of a dark brown triangle terminating at apex. Hind-wings ochreous-
white suffused with brown on terminal area ; a diffused dark brown
discocellular spot.

Expanse 27 mm.

Hob. Castro, Parand.

Mato'po neotropiccdis, n. sp,

(? .
Head and thorax dark violaceous-brown

; abdomen ochreous.
Fore-wings ochreous heavily suffused with dark brown on costal
area, basal and antemedial lines obscure, a few scattered black scales
on basal half of wing

; a dark brown medial fascia angled outwards
at lower angle of cell ; an indistinct light brown postmedial line
followed by pale ochreous

; terminal area veins dark, dark geminate
lines between the veins. Hind-wings white.

Expanse 32 mm.

Hab. Castro, Parana.

Atrephes phocea, n. sp.

(J. Palpi, head and thorax brown; abdomen ochreous with
yellowish-brown crests. Fore-wings brown, basal and antemedial
lines black, obscure

; postmedial dark brown followed by narrow
pale line, excurved from costa to vein 5, thence straight to inner
margin near tornus

; sub-terminal line obscure, represented by dark
diffused spots between the veins ; terminal lunules between the
veins

;
medial area darker than rest of wing ; cilia brown, ochreous
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at points of veins. Hind-wings glossy ochreous-white sparsely

irrorated with dark brown, veins on termen darker ; cilia oclireous

with brown band.

Expanse 30 mm.

Hah. Castro, Parana.

Cosmia xantliea, n. sp.

$ . Palpi frons and antennae brown ; vertex and thorax light

fawn-colour ; abdomen ochreous-brown. Fore-wings fawn, inner

margin and terminal area suffused with brown ; a dark brown basal

line angled inwardly at base of cell ; an oblique nearly straight

antemedial line from one-third on costa to middle of inner margin,

inwardly white, outwardly black ; a diffused brown interrupted

medial fascia ; a wavy postmedial line inwardly black, outwardly

white, excurved on median fold thence incurved to vein 4, excurved

beyond cell ; an indistinct wavy sub-terminal line ; orbicular and

reniform pale, bordered by diffused brown. Hind-wings pale

ochi'eous suffused with brown on the veins and at termen ; disco-

cellular spot indistinct.

Expanse 32 mm.

Hah. Castro, Parang.

Doryodes monostida, n. sp.

^ . Light brown. Fore-wings light brown suffused with rufous^

the veins darker ; very indistinct diffused brown postmedial and

sub-terminal lines ; a minute black sj)ot on discocellulars. Hind-

wings ochreous suffused with brown.

Expanse 22 mm.

Hah. Castro, Parana.

Doi^yodis disticta, n. sp.

(J . Palpi head and thorax light brown ; abdomen ochreous.

Fore-wings light brown slightl)' irrorated with black ; a black spot

in middle of cell and another at discocellulars, the latter followed by

a short black fascia below vein 6 ; a suffused dark shade above vein

6 to apex ; apex slightly tinged with pink ; a diffused dark spot on

median fold near tornus ; a terminal row of black points betw^een

the veins ; cilia ochreous. Hind-wings ochreous outwardly suffused

with brown.

Expanse 25 mm

Hah. Castro, Parang.
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Doryodes sanguifusa, n. sp.

^ . Palpi head antennae and thorax light brown ; frons and vertex

grey and oclireoua. Fore-wings yellowish-brown; a deep pink

fascia from base through the cell to apex ; the lower half of wing

suffused with pink, especially on median fold and at inner margin
;

an indistinct wavy pink, sub-terminal line ; short pink fasci;e

between the veins on terminal area ; costal area slightly irrorated

with pink ; a dark point on discocellulars. Hind-wings ochreous,

slightly suffused ovitwardly with brown.

Expanse 22 mm.

Hah. Castro, Parana.

Doryodcs leucorhabda, n. sp.

$ . Palpi and antennae dark brown ; head thorax and abdomen

light yellowish-brown. Fore-wings light yellowish- brown ; black

wavy ante- and post-medial lines, very obscure above subcostal,

the former angled outwardly and the latter inwardly on median

fold ; a black spot in middle of basal area below median vein ; a

white fascia in lower half of cell and continued to apex broadly

shaded on both sides with brown, a black line above the fascia in

medial area joining the ante- and post-medial lines ; a terminal row

of black lunules between the veins. Hind-wings ochreous ; a double

diffused sub-terminal line, termen brown, heaviest at tornus ; a

diffused brown discocellular spot.

Expanse 19 mm.

Hab. Castro, Parana.

Parva'penna punctilinea, n. sp.

(J . Light brown. Fore-wings, sub-basal line black, only visible

on costa ; ante- and post-medial lines represented by minute black

dots on veins ; a minute black spot on discocellulars ; a te)minal

line of black lunules between the veins ; cilia very long, inwardly

ochreous with line of suffused brown, outwardly brown. Hind-

wings ochreous suffused Avith brown ; cilia the same as fore-wings

but lighter in colour ; dark suffused lunnlar discocellular spot.

Expanse 20 mm.

.

Hah. Sao Paulo.

Parvapenna a,reuata, n. sp.

9 • Palpi outwardly brown, inwardly ochreous ; head and thorax

lilacine-brown ; abdomen brown, dorsally banded with ochreous
;
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anal tuft yellowish. Fore-wings lilacine-brown, the veins thickly

irrorated with black and a few ochreous scales, especially on costal

and terminal areas ; antemedial line geminate, black, distinct below

median vein and obscure to costa, outer line darker of the two
;

postmedial geminate, black, distinct from inner margin to vein 5,

obscure to costa, inner line the darker ; a terminal line of dark

lunules between the veins ; cilia long, ochreous with broad brown
band and brown tii)s ; a white fascia on median vein from base to

beyond cell and continuing thence to apex, suffused with brown

between veins 5 and 7 ; a suffused black sjjot in middle of cell and

a second on discocellulars. Hind-wings ochreous suffused with

brown outwardly, heaviest at apex.

Expanse 24 mm.

Hah. Castro, Parand.

Sub-family, HERMINIAN^.

Phrodita fasciata, n. sp.

^ . Palpi fawn-colour ; antennae, stem creamy-white, pectinations

faAyn-colour ; head thorax and abdomen creamy-white ; a broad

black dorsal line on thorax. Fore-wings creamy-white, costa

narrowly fawn-colour ; a black fascia below median and vein 2

reaching or nearly reaching termen, preceded by black dot at base ;

a black fascia from middle of cell to termen preceded by minute

black dot (sometimes aljsent) and crossed by white bar at disco-

cellulars ; black fasciae between the veins on terminal area, that

above vein 7 obscure or wanting. Hind-wings white.

Expanse ^ 28-32 mm.
; ? 32-40 mm.

Hah. Castro, Parana.

Very close to P. hilinm, Schaus., but differs from it in

the fasciae on terminal area and the black line on the

thorax.

Family SPHINGIDiE.

Chlienogramma muscosa, n. sp.

^ . Palpi, 1st joint and base of 2nd white in front black behind,

tip olivaceous ; head thorax and abdomen: olivaceous, a few

white hairs at base of antennte
;

patagia fringed with white,

a lateral row of triangular dark spots on abdomen ; under-side
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of thorax and abdomen creamy-white. Fore-wings creamy-

white heavily irrorated with olivaceous and black, some white

hairs at base ; a geminate black antemedial line strongly angled

inwards on submedian ; four wavy dentate black postmedial

and sub-terminal lines, the first followed by green, the second by

cream, the third by green, all thickly irrorated with black ; a black

zig-zag line from sub-terminal between veins 6 and 7 to apex
;

a white discocellular spot circled by black, the surrounding space

being darker than the rest of the wing; cilia creamy-white alternating

with black at the ends of the veins. Hind-wings ochreous-white

heavily suffused with black on basal and terminal areas ; a broad

diffused postmedial band strongly excurved at tornus ; cilia same as

fore-wings. TJnder-side : fore-wings fuscous irrorated on costal and

terminal areas with ochreous ; three diffused dark bands and a pale

discocellular spot ; hind-wings ochreous shading to creamy-white at

termen, irrorated with fuscous ; three dark dentate postmedial bands,

the first and second coalescing on median fold.

Expanse 115 mm.

Hah. CURITIBA, Parana.

Neogene curitiba, n. sp.

^. Palpi head and thorax dark fuscous, scattered grey hairs on

patagia ; abdomen dorsally dark fuscous irrorated with ochreous, later-

ally ochreous with row of large black spots ; terminal segments and

anal tuft are dark. Fore-wings ochreous-brown heavily suffused with

fuscous, especially on basal and terminal areas ; a white discal spot
;

cUia with white spots between the veins. Hind-wings creamy-white

suffused with black on costa, broadly black at termen ; cilia white

interrupted at the ends of the veins. Under-side : fore-wings dark

fuscous thickly irrorated with ochreous on basal and medial areas,

more scattered on terminal area ; base almost white. Hind-wings

creamy-white suffused with black irrorated with ochreoixs on costa;

a broad terminal black band as on upper side ; veins black.

This species is closely allied to N. reevsi, Druce, but differs from it

in the thorax being entirely dark, the fore-wings being entirely

suffused with black and in the white discal spot and white spots on

cilia.

Expanse (^ 66 m. ; '^75 mm,

Hah. CURITIBA, Parana.
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Family NOTODONTID.E.

Bardaxima icrminalha, n. sp.

^. Palpi and irons reddish-brown; vertex and tegulfe rufous-

fawn-colour ; legs grey ; thorax rufous and grey
;
patagia whitish

in front, grey behind ; abdomen ochreous dorsally suffused with

brown, a violaceous-brown tuft on 1st segment, ochrcous beneath,

anal tuft ochreous. Fore-wings ochreous suffused and irrorated

with light fuscous; base white; a geminate black sub basal line

angled outwards below cell and inwards on base of cell ; a diffused

geminate reddish-brown antemedial line angled outwards in the

cell ; medial, post-medial and sub-terminal paler than antemedial
;

a sxib-terminal series of black points between the veins ; two short

black streaks on discocellulars ; terminal area below vein 7 greyish-

white. Hind-wings ochreous suffused with brown.

Expanse 44 mm.

Hcib. Sao Paulo, S.E. Brazil.

DasijlopMa rohusta, n. sp.

^ . Palpi light brown irrorated with dark brown ; frons, pectus,

fore and mid coxae, femora and tibiae reddish-brown ; vertex and

tuft light brown ; tegulfe darker
;
patagia light brown with dark

brown fringe, two whitish streaks in front ; thorax reddish-brown
;

abdomen fuscous-brown. Fore-wings light brown suffused with

dark brown and fuscous ; an obscure antemedial geminate line

angled inwards on vein 1 and outwards on submedian fold, then

excurved through cell to costa ; a narrow dark brown postmedial

line angled inwards on submedian fold, outwards on vein 3, then

excurved to costa, preceded and followed by a light shade ; a

diffused dark medial shade ; a diffused brown fascia in lower half

of cell, followed by a black dot on discocellulars ; a finer and darker

streak in upper half of cell ; a dark narrow fascia below median

vein and a short streak at base below it ; inner margin dark from

near base to postmedial; some dark bars on costa; terminal area

darker than the rest of the wing ; a sub-terminal series of light

lunules preceded by black between veins 2 and 4. Hind-wings

ochreous suffused with brown, darkest on terminal area ; veins

brown.

Expanse 48 mm.

Rah. Castro, Parana.
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Eustcma rapana, n. sp.

^. Palpi and Irons dark viulaceous-brown ; vertex, tegulte and

thorax brownisli-grey ; mctatliurax and base of abdomen violaceous-

brown, remainder of abdomen brown. Fore-wings light brown

suffused and irrorated with dark brown and with grey on costa and

lower outer half of wing ; a wavy diHused dark medial shade ; a

wavy brown postmedial line excurved beyond cell; an obscure

sub-ternnnal brown line; a white fascia from inner margin near

base to the upper side of the cull which it follows outwards, curving

downwards at end of cell and terminating in a discoidal lunule
;
a

triangular dark space beyond this fascia reaching nearly to tornus ;

a white spot on inner margin a little before middle.

Exjianse 58 nun.

Hah. CURITIBA, Parana.

Cerura splendens, n. sp.

$ . Head and thorax white ; antennte black, the stalk white at

tip ; a minute black spot on back of head ; teguhe with a few black

hairs centrally and followed by strong black line bent upwards

dorsally where it is followed by black tuft ; two posterior black

spots ; abdomen silvery-grey suffused and banded with fuscous-

black. Fore-wings brilliant silvery-white, a black spot on costa at

base ; a black basal line from costa to submedian, heavily marked

below subcostal, interrupted on costal area and marked by short

bar on costa ; a geminate black antemedial line interrupted between

submedian and cell, showing on inner margin as a black ring con-

taining round lemon-white spot and on costa a 7-shaped mark

containing two lemon-w^hite spots—nearly reaching median vein,

followed by three short black bars on costa and two on inner

margin ; a wavy black postmedial line bent outwards on veins 1 to

4, very broad on vein 1 and coalescing with subapical spot on costa,

followed by lemon-white line very broad below vein 2 and between

4 and 6, and showing as a spot on the black at costa; cilia white

with black spots between the veins, double between 1 and 2 and

single from 2 to 7. Hind-wings white suffused with brown to post-

medial and darker fuscous to termen. Under-side, fore-wings

white suffused with fuscous, costa black, interrupted by white patch

just before postmedial ; alarge white apical patch ;
hind-wings white

suffused with fuscous, terminal area darkest.

Expanse 48 mm.

Hab. Castro, Parana.
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ScMzura schar'sia, n, sp.

^. Palpi reddish-brown mixed with white in front, 3rd joint

tipped with white; legs brown, tarsi ringed brown and white;

frons brown and white ; a white tuft at base of antennfe in front,

vertex black and white ; tegulse brown in front, then black,

terminating with white ; thorax black and white, centrally brown
behind tegula; ; abdomen ochreous-brown, a black and white dorsal

tuft on 1st segment. Fore-wings lilacine-brown suffused with

fuscous; geminate ante- and post-medial lines enclosing lighter

shade which becomes white on inner margin and costa ; a dark

medial shade
; outer half of costa black with a broad hooked white

stripe and white spots, sometimes confluent with the stripe ; inner

margin with white marks on medial area ; termen black from

tornus to vein 4 preceded by white and followed by black and

white cilia ; from vein 4 to apex brown and cilia brown. Hind-

wings creamy-white, termen reddish-brown, tornus black and white.

Underside : fore-wings creamy-white suffused with reddish-brown

on base of costa, in cell and above vein 2 ; outer half of costa black

with fine white spots ; cilia white interrupted at the ends of the

veins with black : hind-wings creamy-white ; some brown diffused

marks on costa ; cilia white with some black points near tornus.

9 . Hind-wings suffused with brown.

Expanse (^ 40 mm. 9 '^^ n^™-

Hab. CURITIBA, Parana.

Blera hella, n. sp.

$ . Palpi brownish fawn-colour, lighter in front ; frons brownish-

fawn ; vertex and centre of collar olive-green
;

patagia whitish

mixed with pinkish-fawn ; thorax brownish-fawn and olive-green ;

abdomen fawn above, ochreous beneath ; pectus and coxse ochreous-

fawn ; tibiae olive-green. Fore-wings white suffused with brownish

fawn-colour ; base white suffused with fawn, followed by olive-

green band widening out greatly on costa and inner margin, then a

narrow white line enclosing the rest of the wing with the exception

of a triangular olive-green patch on costa ; the space thus enclosed

is brownish-fawn bordered by fawn; a dark suffusion at the end

of the cell ; a sub-terminal lilacine-grey suffusion reaching to cell

between veins 2 and three ; cilia fawn-colour and white, olive-green

lunules at ends of veins 2, 3 and 4.

Expanse 38 mm.

Hab. CURITIBA, Parana.
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Family EUPTEROTIDiE.

Carthara dolorosa, n. sp.

9 . Ochreous-grey. Fore-wings : geminate antemedial lines en-

closing darker shade, the inner the broader of the two ; similar

postmedial lines strongly angled outwards on vein 4, above which

the outer line is nearly as broad as the inner, the enclosed space

darker above than below vein 4 ; a dark subapical shade ; a dark

lunule on discocellulars. Hind-wings darker than fore-wings.

Under-side : fore-wings the outer line visible but indistinct ; hind-

wings more ochreous than upper-side, outer lines very distinct.

Expanse 35 mm.

Hah. Castro, Parana.

Olceclostera castra, n. sp.

$ . Body ochreous-grey. Fore-wings ochreous irrorated with

fuscous, especially on costal and terminal areas ; a very wavy

slightly diffused dark fuscous antemedial line ; a less distinct similar

postmedial line ; a dentate submarginal line ; termen ochreous ;

cilia fuscous ; a large round fuscous spot at the end of the cell ; a

small hyaline spot between veins 5 and 6. Hind-wings glistening

ochreous ; two postmedial lines, the inner reddish-brown, the outer

which is the more distinct of the two fuscous ; termen finely brown.

Under-side : fore-wings ochreous, a brown shade in the cell, dark on

discocellulars ; a wavy brown postmedial line, incurved from inner

margin to vein 4, then outcurved to costa; hind-wings ochreous

irrorated with brown and fuscous; double postmedial lines the

inner one brown and the outer fuscous ; a fuscous discal spot.

Expanse 35 mm.

Hah. Castro, Parana.

Apatelodes qiiadrata, n. sp.

^ . Palpi dark brown ; head and antennfe grey ; thorax grey

sprinkled with light brown and crossed by two fine light brown lines :

a broad dark violaceous-brown band at end of thorax ; abdomen

ochreous-grey, lateral and terminal anal tufts violaceous-brown.

Fore-wings grey finely irrorated with light brown ; a double ante-

medial line only visible at inner margin and costa preceded by

a white line and large dark violaceous-brown spot on inner margin

;

a brown postmedial line excurved beyond the cell ; a brown fascia

from antemedial on costa to postmedial a little below vein 2 ; a
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dark violaceous-brown subapical spot crossed by veins 7 and 8 and

followed by minute scmihyaline spots, a larger seniihyaline spot

between veins 5 and 6. Hind-wings : basal half red-brown in the

form of a square with the outer corner cl(jse to vein 6 from which

point it extends in a nearly straight line to inner margin, and

slightly excavated to costa followed by whitish line, broad at costa
;

terminal area fuscous-grey. Underside : fore-wing grey; double

postmedial lines, the inner one being the bnmder; the apical hyaline

spots followed by dark violaceous-brown which extends to apex.

Hind-wings ; the basal portions rich dark red-brown extending

further towards termen than on upper-side, the outer corner pro-

duced witli a blunt "tail" between veins 4 and 6; suffused with

grey and irrorated with brovVn on costa and inner margin, the

whole margined with white except at " tail " ; terminal area grey

irrorated with brown.

Expanse 41 mm.

Hob. Castro, Parana.

Apatelodes lilacina, n. sp.

9 . Palpi brown ; head and thorax grey ; abdomen ochreous-

brown. Fore-wings ochreous suffused with lilacine and irrorated

with brown ; lines obscure, the postmedial is double indicated by a bar

on costa, the outer one by a few dark scales on veins 1 to 4 ; a large

triangular dark brown spot on inner margin near base and a smaller

one on costa near apex, below which is a vitreous spot above

vein 6 scaled with white ; terminal area suffused with dark brown

between veins 3 and 6 ; a minute brown spot at upper angle of

cell. Hind-wings ochreous suffused with lilacine ; obscure post-

medial lines, dark brown near tornus ; a white streak from inner

margin near tornus to vein 2. Under-side : fore-wings ochreous

suffused and irrorated with rufous ; costa light brown with creamy-

white marks above vitreous spot ; terminal area from vein 4 to apex

rufous, Ijelow vein 4 brown ; hind-wings yellowish, heavily irrorated

with rufous, submedial region suffused with white crossed by dark

band near middle of inner margin ; a strongly excurvcd white line

from f on costa to inner margin near tornus.

Expanse 40 mm.

Hah. Castro, Paranj'i.

Apatelodes castanea, n. sp.

$ . Body rich chestnut-brown ; thorax tinged with purplish-

brown ; basal segments of abdomen dorsally banded with dark
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purplish-brown. Fore-wings chestnut-brown with conspicuous dark

slightly excurved ante- and post-medial lines ; a minute white spot

near apex above vein 6 ; a minute dark point on discocellulars.

Hind-wings chestnut-brown, ochreous at base. Under-side : fore-

wings chestnut-brown, basal half, except costa, suffused with grey

;

white apical spot somewhat larger than on upper side ; hind-wings

chestnut-brown.

Expanse 40 mm.

Hab. Castro, Parana.

Apatelodcs ptaulista, n. sp.

^ . Palpi rufous-brown ; head and thorax grey ; antennoo ochreous
;

abdomen yellowish brown. Fore-wings grey irrorated witli yellowish-

brown ; a light brown wavy antemedial band
;
postmedial broader

than antemedial, the outer edge being scalloped and darker than tlie

rest ; termen suffused with brown ; cilia brown ; a whitish dlscal

spot. Hind-wings yellowish-brown ; indistinct medial and post-

medial lines ; cilia grey. Under-side : fore-wings yellow-brown
;

medial and postmedial diffused brown lines, the latter followed by

brown shade : hind-wings yellow-V)rown ; similar lines to fore-

wing, the postmedial angled outwards on vein 5 ; terminal area

suffused with grey ; a white discal spot.

$ . Very similar to ,^ but darker ; the dark shade following post-

medial line on under-side of wings being much more conspicuous

than in ^ and followed by greyish-white band.

Expanse (^ 47 mm., 9 57 mm.

Hah. Sao Paulo, S.E. Brazil.

Tarcma ficscosa.

(J . Head antennse and collar greyish olivaceous-brown, the latter

paler posteriorly; thorax and abdomen olivaceous-brown. Fore-

wings pale greyish-brown suffused on basal and medial areas with

fuscous, and on terminal area with reddish-brown ; antemedial line

dark ;
postmedial light, from beyond middle of inner margin to

f on costa followed by whitish line from tornus to near apex, en-

closing between them a dark space, reddish-brown below vein 4

and olivaceous above 4 ; from the last line to termen a dark shade,

crossed by light line on vein 7, below which it is suffused with

reddish-brown ; a club-shaped whitish streak at the end of cell

enclosing fuscous streak ; a suffused reddish tinge at base and on

inner margin. Hind-wings, basal half and inner margin to near
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tornus greyish-brown ; outer half fuscous suffused witli reddish-

brown ; a diffused fuscous discal spot. Under-side : fore-wings

greyish-brown heavily suffused and irrorated with fuscous to sub-

terminal white line ; terminally reddish-brown ; discocellular mark

more conspicuous than on upper-side. Hind-wings basally greyish-

brown, not extending to near tornus as on upper-side ; terminal half

fuscous with slight reddish suffusion centrally ; discocellular spot

more conspicuous than on upper-side.

Expanse 32 mm.

Ilab. Castro, Parand.

Family SATURNIADiE.

Automeris heisleri.

^ . Palpi and antenna) orange-brown ; head, thorax and abdomen

greenish -grey, a slight rufous tinge on frons ; abdomen dorsally

fuscous. Fore-wings greenish-grey ; costa narrowly orange-brown
;

a fine orange-brown wavy antemedial line strongly angled out-

wardly in cell between origins of veins 2 and 3 ; a large darker grey

spot at end of cell bordered by fine orange-brown line, outwardly

light, inwardly dark
;
postmedial and sub-terminal lines very obscure

;

a nearly straight orange-brown line from ^ on inner margin to apex

outwardly shaded with dark grey ; terminal area light ; cilia reddish-

brown. Hind -wings lemon-yellow, finely irrorated with dark grey

and heavily suffused with fuscous on inner margin ; sub-terminal

line narrow, black, followed by reddish-brown band ; terraen

greenish-grey, cilia reddish-brown; ocellus very large, black, thickly

scaled with reddish-brown except at edges, a larger spot beyond cell

and two small lateral spots, the large spot surrounded with fawn-

colour except at outward end ; a few scattered white scales in cell

and at outward end of all the spots ; a white discocellular streak.

Expanse 91 mm.

ffab. CURITIBA, Parana.

Autom eris grammivora.

$ . Palpi head and thorax reddish-brown ; abdomen dorsally dull

pink, ventrally dull yellow. Fore-wings light chestnut-brown, base

white, an antemedial yellow line from subcostal, angled outwards on

median, meeting by a short curve a very oblique jjostmedial yellow

line outwardly shaded with brown that passes close below lower
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angle of cell iu nearly straight line to apex ; a very indistinct sub-

terminal 'shade ; terminal area paler ; a minute white speck on

discocellulars surrounded by obscure rufous spot, the enclosing line

of which is merely indicated by four dots on median and veins

4, 5 and 6. Hind-wings dull pink ; a scalloped black sub-terminal

line thickly irrorated with steel-blue scales, followed by a reddish-

brown scalloped band ; terminal band pinkish-fawn ; termen finely

brown ; cilia pinkish-fawn ; ocellus black surrounded by a lemon-

yellow ring ; a clear white discocellular lunule surrounded by a

patch of mixed fuscous and yellow scales defined l)y narrow yellow

line. Under-side dull yellow irrorated with brown ; fore-wings

a crenulate oblique fuscous postmedial line ; a large black spot

with white central dot on discocellulars : hind-wings, a crenulate

brown postmedial line ; an indistinct difi'used brown sub-terminal

line ; a minute white discocellular lunule.

9 . Body fuscous-brown, thorax posteriorly tinged with pink.

Fore-wings fuscous-brown, lines as in $ biit the antemedial very

obscure and rufous, the postmedial inwardly whitish, outwardly rufous

followed by dark shade. Hind-wings pink suffused with brown on

costa ; terminal markings and ocellus as in (^ but duller.

Expanse $ 72 mm., ? 88 mm.

Hah. Castro, Parand.

Dirphia araucarix.

$ . Head and thorax dark brown; antennae light ochreous-brown
;

abdomen dark rufous, dorsally banded with black. Fore-winos

brown ; a very irregular fuscous sub-terminal shade, sharply defined

outwardly, shading inwardly to lighter, boldly scalloped above veins

2 and 3, sharply receding inwardly on vein 4 ; a white line out-

wardly shaded wtih fuscous from base of costa, passing through
middle of cell where it bends violently downwards to a point well

below the cell on vein 2, from there to vein 5 just beyond cell and
thence to near apex, the space enclosed by this line dark brown ; a
similar white s-shaped line from base to inner margin near tornus,

nearly reaching median fold opposite angle of the upper line, enclosing

dark space ; a diffused fuscous discal spot. Hind-wings light fuscoua-

brown, veins and terminal area darker, some reddish-brown hairs at

base and on inner margin ; a geminate dark sub-terminal line ; a

diffused fuscous discal spot. Under-side : light brown suffused with
fuscous ; diffused fuscous postmedial and sub-terminal bands on both
wings, the postmedial on fore-wing strongly incurved.

5 .
Darker than ^ , a whitish space between the sub-terminal
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lines on hind-wings ; on under-side the postmedial bands on both

wings are followed by diffused white.

Expanse $ 84 mm., 9 112 mm.

Hal. Castro, Parana.

Hdiconim satanas.

1^ . Head antenn.T thorax and abdomen dark fuscous ; a few

scattered reddish-brown hairs on legs and ventral surface of abdomen.

Fore-wings dark fuscous suffused with reddish-brown especially on

the costal region and in the cell ; an indistinct black antemedial

line, incurved and diffused in the cell ; very wavy postmedial and

sub-terminal lines enclosing broad fawn-coloured band suffused with

fuscous strongly angled inwards below vein 2, scalloped above 2 and

3 ; very broad and paler, without suffusion, Ijetween 4 and 6 nearly

reaching cell, then very narrow to apex ; a large black spot surrounds

discocellulars which are, with base of vein 5, fawn-colour ; terminal

area very dark suffused witli olive-brown between the veins. Hind-

wings fuscous ; a broad medial brown shade very obscure except on

costa where it forms a distinct patch ; terminal area black. Under-

side : fuscous, the yellow bands broader and more orange than on

upper-side, on hind-wings much more distinct than uj)per-side.

Expanse 105 mm.

Hai. Castro, Parana.

Family DALCERIDiE.

Dalcera variegata.

^ . Palpi ochreous ; head and antennas grey ; legs ochreous ; tarsi

white, claws black ; thorax golden-yellow ; tegular and patagia

brown ; abdomen golden-yellow above, pale ochreous beneath. Fore-

wings yellow, outer half suffused with brown, very dark at termen
;

a curved wavy antemedial line ; a brown spot in the cell ; an orange

line bordered bv black on discocellulars followed by j'ellow space
;

a large and a small yellow space at apex. Hind-wings orange-yellow
;

terminal area and outer margin broadly black. Under-side : fore-

wings yellow ; outer half black with two yellow spots at apex.

Hind-wings yellow, broadly black on terminal area.

Expanse 23 mm.

Hah. Castro, Parand.

June 5, 1908.
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IX. Hymenoptera aculeata collected in Algeria hj the

Rev. A. E. Eaton, M.A., F.E.S., and the Rev.
Francis David Morice, M.A., F.E.S. (Part I.

Heterogyna, Fossores (pars) Trans. Ent. Soc, 1901,
pt. iv, pp. 515-563. Part II. Diploptera, Fossores,

1905, part iv, pp. 399-417.) Part III. Anthophila.
By Edward Saunders, F.R.S. etc.

[Road March 4th, 1908.]

CoLLETES spectabilis, Moraw.

^ 1. Constantine, visitiog Thapsia garganica, 15, v, 95.

{A. K E.)

$ 1. Philippeville, 21, vi, 98. {F. I). M.)

COLLETES CORIANDRI, Perez.

$ 1. Biskra, Route des Ziban, 25, ii, 94. {A. E. E.)

^2. ,, near the river by the brick-kiln beyond the
Fort St. Germain, 4, ii, 95. (A. E. E.)

^ 1. „ northern slope of the rocky ridge backing on
the north of the Montagne de Sable, visiting

Retama rctam, Webb, 15, ii, 95. (A.E.E.)

$ 1. „ near Old Biskra, on Periderea fuscata, 9, ii,

94. {A. E. E.)

Dr. Longstafif took this species in some numbers at El
Outaia, near Biskra, on Spergnla flowers, March 1905, and
one specimen at Biskra on Euphorbia gtiyoniana.

CoLLETES NANUS, Friese.

^1, $ 1. Biskra, near railway, Kilom. 199, visiting

Zizyphiis lotus, 29, iv and 3, v, 95.

{A. E. E.)

^1. „ a little above the barrage on or amongst
Tamarix, 1, v, 97. {A. E. E.)

COLLETES PUMILUS, Morice.

^ 4, ? 1. Biskra, 7-10, v, 98. {F. D. M.)

COLLETES EATONI, Morice.

$ 1. Biskra, cornlauds bordering the Route des

Ziban leading to the Dunes, on Ammi
visnaga, 25, v, 93. (A. E. E.)

TRANS. ENT. SOC. LOND. 1908.—PART II. (SEPT.) 12



178 Mr. Edward Saunders on

^ 1. Biskra, fields between the Negro village and
Chateau Landon on Ammi visnaga,

9-10.30 a.m., 3, vi, 93. (A. E. E.)

^ 8, g 7. „ on Tamarix, 28, iv to 1, v, 97.

{A. E, E.)

COLLETES LIGATUS, Er.

$ 1. Biskra, near railway, Kilom. 199, on Zizy2'>lius lotus,

3, V, 95. {A. E. E.)

$ 2. Medea, slopes of the Nador up to 3,300 feet, 8 to

10.30 a.m., 14, vii, 93. {A. E. E.)

^ 1, ^ 3. La Calle, near the cemetery, 4 and 8, vii, 9G.

{A. E. E.)

COLLETES BALTEATUS, Nyl.

$ 3. Medea, on Daucus sdifolms, 30, vii and 2, viii, 93.

{A. E. E.)

$ 1. Biskra, near the Col de Sfa, on flowers of Dcverra

scojMTia, 26, xi, 94. {A. E. E.)

^ 1, $ 1. Bone, 10 and 80, viii, 97. {A. E. E.)

%. Philippeville, 21, vi, 98. {F. D. 31.)

COLLETES PICISTIGMA, Thoms.

^ 1. Azazga, 30, viii, 93. {A. E. E.)

CoLLETES SUCCINCTUS, L.

^ 2, $ 1. Constantine, on Inula viscosa, 9, x and 4, xi,

93. {A. E. E.)

$ 2. Bone, on Erica WAdtifiora, 28, xi, 93. {A. E. E.)

^ 1. Constantine, Djebel Ouach, near the reservoirs, alt.

3,000 feet, visiting low compositse, 11, x, 94.

{A. E. E.)

$ 1. Constantine, 2, vi, 95. {A. E. E.)

COLLETES ACUTUS, Per.

^ 1. Constantine, on Inula viscosa, 15, x, 95. (A. E. E.)

^ 4. Bone, on Scnccio IcucantJicmifolius, 4 and 6, iii,

96. {A. E. E.)

^ 1, ? 2. Algiers, 23, iv, 98. {F. D. M.)

Dr. Longstaff took this species at flowers of Siiergula,

1, iii, 05, and with it two specimens of G. hracattcs, Per.,

not included otherwise in this list.
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Pbosopis cornuta, Smith.

^ 4, ^ 2, Le Tarf, on Famicidum vulgare and Ammi
visnarja, 25-27, vii, 96. {A. E. E.)

Peosopis dilatata, Kirb., var. ?

$ 1. Hippone, on Ammi visnaga, 15, viii, 96. {A. E. E.)

This specimen apparently differs only from dilatata in

having the yellow colour more developed, it has the

mandibles labium and hind tibia3 entirely flavous, and has

a small black spot on the intermediate tibiae. The form of

the scape of the antenna3, however, and the sculpture

throughout appear to me to be identical with those of

dilatata. In colour it more resembles ccrvicornis, Costa.

Prosopis spilota, Forst.

^ 2 (one stylopized), % 2, Hippone, on Ammi visnaga,

15, viii, 96. {A. E. E.)

$ 1. Le Tarf, on Fomirulum vulgare, 25, vii, 96.

{A. E. E.)

$ 1. „ on Foiniculum vulgare, 27, vii, 96.

{A. E. E.)

$ 1. „ on Ammi visnaga, 26, vii, 96. {A. E. E.)

These specimens again are slightly different from what
we know here as sjdlota, and I have had very great doubts
as to whether I should describe them as a new species or

not, but I have decided against doing so. Of the three

males one is stylopized so that its characters may have
been altered by the effect of the parasite. The others

differ from the typical form in having the mandibles and
labrum pale. The female differs from the typical form in

having the first segment of the abdomen more finely

punctured, but the characters are not decided enough to

satisfy me that the two forms are distinct.

Prosopis variegata, F.

Both sexes common, Constantine, Le Tarf, La Calle,

Bone, Hippone, Medea, Biskra, on Ammi visnaga,

Eryngiiim triquctrum, trieuspidatum, Thajjsia gar-
ganica, May to September. {A. E. E. and F. B. M.)

All the males in both collections are of the ordinary red-
bodied type and nearly all the females have the clypeus
with a white central line, but three females of the var.
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ahsoluta were found by Mr. Eaton, at Medea on Eryngium
triqudruvi and two at Constantine on Eryngium triqud-

rum and Thaiisia garganica ; also among his specimens

are four females with broad red mesonotal stripes and two
males with the propodeum posteriorly red ; of these the

two males and two of the females were taken at Hippune,
the other two females at Biskra. In these highly-coloured

females the central polished line of the posterior face of

the propodeum is more or less red, but the colour does not

spread over the rest of the surface as in the males.

PrOSOPIS QUARTINiE, Grib,

^ 5, $ 1. Biskra, near railway, Kilom. 199, at Zizi/phus

lotus, 30, iv to 3, V, 95. (A. E. E.)

^ 9. „ on Devcrra cJdorantha, 10, 11 and 13,

V, 97. {A. E. E.)

$ 1. „ on Amvii, 21, v, 97. {A. E. E.)

^ 2, $ 8. „ 20, V to 3, vi, 98. {F. B. 31.)

Pkosopis picta, Smith.

^ 4, $ 3. Bone, on Eulns discolor, 11-13, viii, 97.

{A. E. E.)

Prosopis gazagnieri, Vach.

$. Biskra, ridge of hills and its spurs north-east of

Hamman es Salahin, visiting Ferula ves-

ceritcnsis, 5, iv, 95. {A. E. E.)

$. „ visiting Antirrhinum onmosissimmn, 21, iii,

97. {A. E. E.)

$ $. Algiers, 11 and 28, iv, 98. {F. D. M.)

„ var. nigra, $ 10, ? 9, 31, iii to 27, iv, 98.

{F. D. M.)

Prosopis purpurissata, Vach.

$. Azazga, 1,900 feet, on Eryngium triqudrum, 12, ix,

93. {A. E. E.)

^. „ Foret de Yakouren, on Eryngium, triqudrum,

19, ix, 93. {A. E. E.)

$. Bone, 28, iv, 96.

^. „ on Mentha rotundifolia, 6, viii, 96.

{A. E. E.)

^ 2, ^ 2. Bone, on Euhus discolor, 11 and 12, viii, 97.

(A. E. E.)



Hymenopterct aculeata collected in Algeria. 181

Pkosopis purpurissata, black vaY. = sfigmorrhina, Per.

$ 1. Algiers, 28, iv, 98. (F. D. M.)

? 1. Constantine, 16, v, 98. (F. D. M.)

Prosopis gribodoi, Vacb.

$ 12, $ 5. Biskra, on Tamarix, 28, iii to 19, iv, 97.

{A. F. F.)

$ 2. „ on Tamao'ix hrachystylis, 4, iv, 95.

{A. F. E.)

Prosopis fertoni, Vacb.

$. Algiers, 8, iv, 98. {F. D. M.)

$. Algiers, base of Bou-zarua, near tbe Faubourg Bab-
el-Oued, on a yellow Linum, 28, iv, 93. {A. F. F.)

Prosopis pilosula, Per.

$. Biskra, ridge of hills and its spurs nortb-east of

Hamman es Salabin, visits Ferula vesceritensis,

5, iv, 95. {A. E. F.)

Prosopis sulphuripes, Grib.

$. Algiers, on tbe ramparts, on Reseda, 9, iii, 93.

{A. F. F.)

$. Hussein Dey, on tbe banks of tbe main road, 4, iv, 93.
{A. F. F.)

$. Biskra, near tbe Col de Sfa, on flowers of Dcverra
scoparia, 26, xi, 94. (A. F. F.)

$. Le Tarf, on Ammi visnaga, 26, vii, 96. {A. F. E)
$. Algiers, 8 and 14, iv, 98. {F. D. M.)

Prosopis clypearis, Scbk.

6 2, $ 1. Azazga and Yakouren, on Fryngium tricusjn-

datum, alt. 1,900 feet, and 19, ix, 93.

(A. E. E.)

$ 2. Bone, on Ammi majus and Daucus, 8, viii, 96.
{A. E. F.)

$ \. ,, on Daucus gracilis, 13, viii, 97. {A. E. E.)

?. Near Algiers, on Magydaris tomcntosa, 5, v, 93.
(A. E. E.)

$ 9. Le Tarf, on Fmniculum 'oulgare, 25 to 27, vii, 96.

{A. E. E.)

$ 6. Hippune, on Ammi visnaga, 10 and 15, viii, 96.
{A. E. E.)
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$ 1. Bone, on Scdnm ccerulcmii, 14, v, 96. {A. E. E.)

$ 1. Constantinc, 11, x, 94. {A. E. E.)

Prosopis dubitata, Alfk.

$ 1. Le Tarf, on Fcenicuhim tulgare, 24, vii, 96.

(A. E. E.)

^ 1. Hippone, on Ammi visnaga, 15, viii, 96. {A. E. E.)

Prosopis pictipes, Njd.

$ 1. Bone, on Eryngium triaispidatum, 6, viii, 96.

{A. E. E)

Prosopis brevicornis, Nyl.

^ 1. Hippone, on Ammi visnaga, 12, viii, 96 and 1, viii,

97. (A. E. E.)

$ 1. Algiers, on Magydaris tomcntosa, 5, v, 98. {A. E. E.)

$ 1. Le Tarf, on Am'mi visnaga, 26, vii, 96. (A. E. E.)

$ 1. Bone, on Daucus gumniifcr, 17, viii, 96. {A. E. E.)

^ 1. „ visiting Bidms discolor, 11, viii, 97. (A.E.E.)

$ 1. Le Tarf, on UmMliferse, 27, vi, 96. {A. E. E.)

Sphecodes fuscipennis, Germ.

$ 2. Medea, Kavines near Md. Ben Omar, alt. 3,130-

2730 ft., on Eryngium triquetrum, 11, vii, 93.

(A. E. E.)

$ 1. Biskra, on Ammi visnaga, 24, v. 97. {A. E. E.)

^ 1. Bone, on Eryngium. tricusindatmn, 6, viii, 96.

{A. E. E.)

$ 1. Medea near Damiette, on Eryngium triquetrum, 5,

vii, 93. {A. E. E.)

$ 1. „ on3Ientharotundifolia,l^yn,^^. {A.E.E.)

^ 1. near Medea, on Daucus setifalius, 30, vii, 93.

{A. E. E.)

^ ?. Algiers, 17, iii, and 22, iv, 98. {F. D. M.)

$. Constantino, 30, x, 94. {A. E. E.)

All the specimens contained in the collections are of

the variety with red tibiae.

Sphecodes gibbus, L.

^ 4, $ 1. Biskra, on Ammi visnaga, 18 and 24, v, 93 and

23, v, 97. (A. E. E.)

$. Medea, on Eryngiiim triquctomm, 28, vi, 93.

{A. E. E.)
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Sphecodes reticulatus, Thorns.

$ 2. Hippone on Avimi vis?iaga, 12 and 15, viii, 96.

(A. E. E.)

$ 2. Bone 1, v, 96. {A. E. E.)

? 4. Biskra, 1, iv and 10, v, 97. {A. E. E.)

All the specimens of the above two species have red

tibiae and entirely red abdomen.

Sphecodes ruficornis, Sich.

$ $. Biskra, on the north side of the ridge beyond Beni
Mora, on Aiiwii visnaga, 30, v, 07. {A. E. E.)

Sphecodes ruficornis, Sich. var.

$. Biskra cornlands, bordering the route des Ziban, on
Ammi visnaga, 18, v, 93. {A. E. E.)

$ 7, $ 1. Biskra, on Ammi visnaga, 15 to 30, v, 97.

{A. E. E.)

These specimens are rather smaller than the above, the

thorax is entirely black, and the antennae and femora
nearly so. They all, however, have the pale tegulae which
separates them from the other species with the exception

of rnfitliorax, Mor.

Sphecodes rufithorax, Mor.

$ 2. Biskra, on Ammi visnaga, 8, vii, 97. {A. E. E.)

? 1. „ 9, V, 98. {F. D. M.)

Sphecodes atrohirtus. Per.

$ 2. Hippune, 10, iii, 96. {A. E. E.)

$ 2. Biskra, 24, iii, 94 and 3, iii, 97. {A. E. E.)

$ 2, $ 3. Algiers, 18, iii to 29, iv, 98. {F. B. M.)

Sphecodes puncticeps, Thorns.

$ 8, $ 1. Le Tarf, on Fceniculum vulgare, 24 to 27, vii, 96.

{A. E. E.)

Sphecodes pilifrons, Thoms.

$ 2. Bone, 7 and 23, iii, 96. (A. E. E.)

Sphecodes, sp. ?

$ 1. Biskra, 4, iv, 97. (.4. E. E.)
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Halictus formosus, Dours.

^ 1. Biskra, cornlands bordering the Route des Ziban,

on Ammi visnaga, Lam,, 1 8, v, 93. {A.E.E.)

$ 1. „ near old Turkish Fort, near the Barrage

Oued Biskra, on Ammi visnaga, 30, v. 93.

{A. E. E.)

^1. „ between Beni Mora and the road to

Fontaine Chaude, on Ammi visnaga, 28, v,

94, {A. E. E.)

$ 2. „ on Amherboa lippii, 8 and 11, iv, 97.

(A. E. E.)

$ 1. „ on Echinops spinosus, 8, v, 97. {A. E. E.)

^ 2. ,, on Ammi visnaga, 28 and 31, v, 97.

{A. E. E.)

Halictus, 4-cinctus, Fab.

^ 4. Between Medea and Lodi, on Centaurea calcitrapa,

5 to 14, vii, 93. {A. E. E.)

$ 1, $ 2. Medea, on Mentha rotundifolia, 4 to 19, vii, 93,

{A. E. E.)

^ 2, $ 1. Le Tarf, on Cynara cardunculus, 23 and 24,

vii, 96. {A. E. E.)

$ 1. Constantine, on Garduus macrocepJialus, 18, v, 95.

(A. E. E.)

$ 1. Aine Draham, on Centaurea sp., 21, vii, 96.

(^. E. E.)

Halictus scabios^, Rossi.

^ %. from numerous locahties and very variable in size,

visiting Ammi visnaga, Calamintha, Inula viscosa,

Centaurea Qiicmensis, and calcitrapa, Scabiosa mari-
tima, Onopordon macracantlmtm, Cynara cardun-

culus, Scolymus liispanicus, Tamarix, Mentha rotun-

difolia. {A. E. E. and F. D. M)

Halictus, sp. ?

$ 1. Bone, on Eryngiiim ^-cuspidcdum, 6, viii, 96.

{A. E. E)

Halictus vaulogeri, Per.

^ 1, Medea, Route d'Algcr, on Centaurea nicmensis and
Scalnosa maritima, 26, vi, 93. {A. E. E.)

^ 1. Between Mudea and Lodi, on Centaurea calcitrapa

12, vii, 93. {A. E. E.)
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Halictus albarius, Per,

$ 1. Biskra, between railway, Kilom. 199 and the River,

on Amherhoa lippii D.C, 8, iv, 94. {A. E. E.)

Halictus albicinctus, Luc.

$ 1. Bouzarea, Algiers, 28, iv, 93. {A. E. E.)

% 1. Biskra, on Ammi visnaga, 28, v, 94. (A. E. E.)

% 3. „ 28, V, 94 and 8, iv, 97. {A. E. E.)

Halictus clavipes, Drs.

^. Biskra, 14, V, 98. {F. D. M.)

$ 3. Algiers, iii and iv, 98. (F. E. M.)

$ 1. Constantine on M'cid, 22, v, 95. {A. E. E.)

Halictus separandus, Frey, G.

$ 1. Tizi Ouzou, on Calamintha, 15, vi, 93. C-^- -^- ^0
$ 2. Le Tarf, on Cynara cardunc^dus, 24, vii, 96.

{A. E. E.)

Halictus platycestus, Dours. ?

$ 1. Bone, 12, viii, 97. {A. E. E.)

Halictus callizonius. Per.

^2^2. Biskra, on Ammi visnaga, 17 and 24, v, 93.

{A. E. E)
$ 2. „ on Tamarix, 29, iv, 97. {A. E. E.)

^ 2. „ on Carduus, 7, v and 18, v, 97.

{A. E. E.)

$ 1. Bone, 19, vii, 97. (A. E. E.)

$ 1. Medea, on Ccntaurea ccdcito-apa, 11, vii, 93.

/J IT IT \

$ 2. La Calle, 9," vii, 96. (A. E. E.)

$ 1. Biskra, on a sandy footpath, 16, iv, 94. {A. E. E.)

^ 2. Bone, one on Creins taraxa&cifolia, 20, iv and 1, v,

96. {A. E. E.)

Halictus femoralis, n. sp.

$. Niger, facie elongata, capite thoraceque dense punctatis,

propodeo truncato, area basali vermiculato, postice sub-rotundato,

Abdomine nitido, sat dense punctato, segmentis 2, 3, 4, basi albido

fasciatis, tibiis tarsisque intermediis et posticis etiam que femoribua

posticis l^te testaceis.
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Deep black, face elongate, densely punctured, sparsely clothed

with pale brownish hairs, considerably narrowed towards the apex,

clypeus shining with very large scattered punctures, projecting for

its entire length beyond the eyes, mesonotura punctured and clothed

like the vertex, teguhe brown, wings slightly dusky, post scutellum

densely clothed with short ochreous pubescence, propodeal area

vermiculately rugose bounded by a slightly raised line, abdomen

elongate elliptic, shining, rather strongly punctured, depressions

wide, but punctured like the rest of the segments, margins scarcely

discoloured, the 2nd, 3rd and 4th segments having a well defined

entire band of ochreous-white pubescence at the base, 5th segment

with golden red pubescence at the apex and along the margins of

the rima ; intermediate tibifB and tarsi and posterior legs with the

exception of the coxfc and trochanters entirely clear testaceous.

Long. 10 mm.

$ 2, Mechta-el-arbi, on Cichoo^ium intyhus, 16, v, 93.

{A. E. E.)

This very distinct species is apparently allied to tliose of

the scxnotatul'Hs group.

Halictus, sp. ?

? 1. Bone, 25, v, 96. (A. E. E.)

Halictus interruptus, Pz.

^ 8, $ 4. Medea, on Ccntaurca calcitrajM, 12, vii, 93.

(A. E. E.)

$ 12. Biskra, visiting Amwi visnar/a, Peganicm Jiarmnla,

Tragamim mulatum, Amberhoa lipj^H, Zizyphns

lotus, Ferula vesceritensis, Thaj)sia garganica,

Antirrhinum ramosissimum. (A. E. E.)

Halictus, sp. ?

Coloration of albipes $, but face much shorter, wings
slightly dusky, $ of hiuinculat'iis ?

$ 1. Bone, 10, vi, 96. (A. E. E.)

$ 1. La Calle, 1, vii, 96. (A. E. E.)

Halictus vergilianus, Per.

^ 2. Biskra, in the Jardin b}" Fort St. Germain on a

tree with blue flowers, 26, v, 93. {A. E. E.)
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Halictus cincticornis, n. sp.

^ . Valde elongatus, griseo pubescens, antennaram articulis 4-13

basi apiceque griseo cingulatis. Capitefthoraceqne punctatissimis.

Abdomine cylindrico, minutissime ruguloso et punctato, segmentis

ventralibus 2 et 3 disco albido hirsutis. 5 • Malachuro simillima

propodeo breviori, apice latiori, abdomine segre punctato, maculis

segraenti secundi majoribus, distinguenda.

.

(J. Very elongate, black, labrum, apex of the clypens and

mandibles except at the extreme base, tibiae and tarsi except a

spot on the anterior and posterior sides of the former flavoiis, each

segment of the abdomen with a pale apical ring. Head and tliorax

exceedingly closely, finely and rugosely punctured, lateral angles of

the cheeks above the mandibles viewed from in front somewhat

prominent, face elongate much as in albipes, clothed in front with

white, on the vertex with greyish ochreous hairs, antennae long,

joints 4 to 13 with a well marked grey pubescent basal and apical

band, that of the apex very narrow on the more basal joints, hardly

perceptible on 5. Mesonotum punctured and clothed like the vertex

of the head, tegula3 very pale testaceous, wings hyaline, nerves

testaceous, legs clothed with whitish hairs, knees tibiae and tarsi pale,

the tibiae with a black anterior and posterior streak, propodeum with

a sub-triangular and finely longitudinally rugose area, subtruncate

posteriorly but with its angles rounded, entire thorax clothed with

greyish hairs, sides of the propodeum very finely and diagonally

striate ; abdomen very elongate clothed with fine short grey hairs,

exceedingly finely and closely punctured, even more so than in

malachurus and quite distinct in this respect from albipes or

cxjlindricus', 2nd and 3rd segments with a rather large but ill-defined

lateral patch of white pubescence on each side of the base, all the

segments with a rather broad pale semitransparent apical ring, 2nd and

3rd ventral segments clothed on the disc with projecting white hairs.

$ Kesembling that sex of malacJuirus but with the clypeus more

produced giviug the face a longer shape, and with an almost im-

perceptible puncturation on the basal segment of the abdomen, the

surface of this segment under a Coddington lens is seen to be

exceedingly finely aciculate with a very fine and rather scattered

puncturation, in malachurus the puncturation is fine and very close.

The propodeum in the species here described is shorter and wider at

the apex than in malachurus, and the white patches of hairs at the

base of the 2nd segment much more developed, the entire abdomen
also is much less hairy.

Long. 8-9 mm.
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$ 1. Medea, Ravines near Md. Ben Omar, on Eryngium
triqudrum, Scahiosa maritima and Microlonchus

scdmanticus, 11, vii, 93. {A. E. E.)

$ 1. La Calle, 1, vii, 96. {A. E. E.)

$ 1. Medea, on Allium, 14, viii, 93. {A. E. E.)

$ 1. La Calle, 1, vii, 96. {A. E. E.)

I sent a $ and $ of this species to Prof. Perez who
kindly returned it as allied to albipes.

Halictus malachurus, K.

$ ^ common, Algiers, Constantine, Med6a.
Le Tarf, Hippune. (A. E. E.)

$ VJ, vii to 15, viii—$ 14, ii to 28, v.

$ on Va-hena officinalis, Fceniculum vulgarc and Ammi
visnaga.

$ on Thapsia garganica and Sedum cceruleuvi.

Halictus bimaculatus, Dours.

? 2. Bone, 24, ii and 15, iii, 96. (A. E. E.)

I am indebted to Prof. Perez for this identification.

Halictus capitalis, Per.

$ 3. Algiers and Hussein Dey, burrowing in the bank of

the main road, 4, iv, 93. {A. E. E.)

^ 1. Algiers, base of Bouzarea, on Phagnalon o'upcstrc,

28, iv, 93. {A. E. E.)

% 1. Bone, 24, ii, 96. {A. E. E.)

I am indebted to Prof. Perez for this identification.

Halictus, sp. ?

$ 1. Constantine, on Alsine j^'^'ocmnhens, 15, vi, 94.

{A. E. E.)

Small species near capitalis, but propodeum less

truncate.

Halictus articularis, Per.

$ 1. Biskra, Col de Sfa, on Dcvcrra scoparia, 26, xi, 94.

{A. E. E.)

$ 1. „ ridge of hills N.E. of Hamman es Salahin,

on Ferula vcsccritensis, 5, iv. 95. (A. E. E.)
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Halictus ventralis, Per.

$ 1. Medea, Gorges de la Cliiffa, alt. 700-800 ft., on
Mentha rotundifolia and Verbena officinalis, 2G,

vii, 93. (A. E. E.)

^ 2. Medea, on Sonchus arvcnsis, 28, vii, 93. {A. E. E.)

$ 3. Constantino, "at burrows in a sandy bank," 15, x,

95. {A. E. E.)

$ 1. Biskra, 3, iv, 97. {A. E. E.)

$ 1. Bone, 2G, iii, 90. {A. E. E.)

Halictus, sp. ?

$ 1. Biskra, 17, v, 93. {A. E. E.)

A species peculiar in having a fine central carina on the

anterior disc of the mesonotum and unusually long ventral

brushes, longer than in villosulus, etc. {A. E. E.)

Halictus mediterraneus. Per. MS.

^ 2, $ 19. Biskra, $ April— $ February and March;

$ visiting Zygophyllnm coimutum, Moricandia arvcnsis,

Brassiea napus, CIconc arahica, Betana retam, Ferida

vesceritensis. (A. E. E.)

Halictus, sp, ?

? 1. Biskra, 1, iii, 97. {A. E. E.)

Allied to above.

Halictus breviceps, E. Saund,

^ 2, Le Tarf, on Fomiculum vulgare, 24, vii, 9G.

(A. E. E.)

^ 1. „ on Dcmcus muricatus, 17, vi, 96. {A. E. E.)

Halictus villosulus, K.

^ 2, $ 2. Medea, on Verbena ofjieinalis, 17, vii, 93.

{A. E. E.)

$ 4. HippAne, on Ghondrilla juncea, 22, viii, 96. {A. E. E.)

? 2. Sidi Ferruch, 8, v, 93. {A. E. E.)

$ 1. Bone, on Crepis clatisonis, 31, xii, 95. (A. E. E.)

% 1. „ on Scnecio leiicantkemifolius, 15, iii, 96.

{A.E.E})
$2. Biskra, on Ammi visnaga, 17, v, 93; 27, v, 97.

{A. E. E.)



190 Mr. Edward Saunders on

$ 1. Biskra, on Sonchus onaritimus, 12, iv, 97. (A. E. E.)

$ 1. Constantine, on Sonchus tcncrrimus, 8, v, 95.

?1. „ „ „ „ 2, xi, 94. {A.E.E.)

Halictus punctatissimus, Schk.

$ 1. Azazga, 2, ix, 93. {A. E. E.)

^ 1. Bone, 2, iii, 96. {A. E. E.)

Halictus yakourensis, sp. nov.

^ . Niger nitidus, clypei apice, mandibulis, antennis subtus, tegulis,

tibiis antei'ioribus antice, tarsis genubusque omnibus plus minus

piceis, genis subprominentibus angulosis, mesonoto punctato, inter-

stitiLs Isevibus, abdomine subovali,,-.nitido, punctato. Segmentorum

apicibus vix impressis.

Black, apex of clypeus, mandi1)les, antennro beneath, tegulfc, front

tibia3 anteriorly and all the tarsi more or less piceous ; head finely

and closely punctured above the insertion of the antennae, less closely

so on the clypeus. Cheeks short, slightly projecting laterally be-

tween the eyes and mandibles in a sharp angle; mesonotum shining,

regularly and somewhat closely punctured, intervals between the

punctures smooth, wings slightly dusky, post-scutellum hairy,

legs clothed with short whitisli hairs, 2nd and 3rd joints of hind

tarsi slightly longer than wide, propodeum not truncate posteriorly,

basal area rather small, irregularly striate, sides punctured and

clothed with short greyish hairs, abdomen shining elongate ovate,

with scattered greyish-white hairs, which are more abundant towards

the apex, apical impressions of the segments ^scarcely indicated

except at the sides, 1st segment rather sparsely punctured, the

following more closely so, nearly smooth at their apices ; beneath

somewhat shining very finely rugulose and remotely punctured the

punctures bearing fine hairs.

Long. 6 mm.

^ 4. For^t de Yakouren, on and over the ridge on which

stands the Maison Forestier, on Eryngium tri-

cuspidatum, 19, ix, 93. {A. E. E.)

This species is very distinct by its angulated cheeks and

deep black colour.

Halictus, sp. ?

$ 1. Bune, 1, V, 96. {A. E. E.)
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Halictus, hollandi, E. Saund.

^ 1. Medea, Gorges de la Chiffii, on Mentha rotundifolia

or Verbena o^cinalis, 26, vii, 93. {A. E. E.)

$ 1. Bone, 26, iii, 96. {A. E. E.)

Halictus aglyphus, Per.

$ 1. Bone, visiting Salsola kali, 23, viii, 97. {A. E. E.)

^ 1. Constantino, on Thaima gargaiiica, 17, v, 95.

{A. E. E.)

^ 2. Biskra, on Ammi visnaga, 30, v, 93 to 28, v, 97.

{A. E. E.)

One example has the abdomen testaceous as described

by Perez, another piceous-brown, a third nearly black.

Halictus strictifrons, Vach.

^ 1. Biskra, 10, iv, 97. {A. E. E.)

^ 3. Bone, burrows into the vertical face of the river-

bank, 30, iv, 96. {A. E. E.)

Halictus sphecodimorphus, Vach. ^?

$ 1. Tizi Ouzou, on Zizyphus lotus, 14, vi, 93. {A. E. E.)

I submitted this specimen to Mons. Vachal, and am
indebted to him for the suggestion that it may be the $
of his species.

Halictus soror, E. Saund.

$ 1. Algiers, on Chrysanthemum scgetum-, 28, iv, 93.

{A. E. E.)

^ 2, $ 1. Constautine, onEcballium claterium, 30, ix, 93.

{A. E. E.)

^ 1 $ „ on Scd'icm cceruhum, 13, v and 16,

95. {A. E. E.)

$ 1. „ on HypocliEeris glabra, 13, v, 95.

(A Ji' W \

$ 1. Bone, 14, v, 96. '{A. E. E.)

i 2. La Calle, 1 and 24, vii, 96. {A. E. E.)

$ 1. Algiers, on Fhaqnalon rwpestre, 28, iv, 93.

{A. E. E)
? 1. „ 24, li, 93. (A. E. E.)

$ 1. Bone, on Salsola kali, 3, viii, 97. {A. E. E.)

^ 1. Hippone, 8, iv, 96. {A. E. E.)
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Halictus MORio, Fab,

^ 1. Constantine, on Ecballium elatcrium, 30, ix, 93.

{A. E. E)
? 3. Algiers, 5 and 19, iv, 98. {F. D. M.)

Halictus simulans, Per.

^ 1, $ 1. Bune, sandy ground skirting the sea-sliore be-

yond the Seybouse, visiting Senccio Icman-
thcmi/olius, 4, iii, 96. (A. E. E.)

? 1. Bone, 9, iv, 96. {A. E. E.)

% 1. Algiers, 29, iv, 98. {F. D. M.)

Halictus dives. Per.

$ 3. Biskra, on Ammi visnaija, 17, 20 and 28, v, 97.

{A. E. E.)

Halictus gemmeus, Dours.

^ 2 ^ Common : Constantine, Bone, Azazga, Le Tarf,

Tizi Ouzou, Medea, Hippone, visiting Eryngium
triquetrum, tricuspidatum, Solanum nigrum.

Fceniculum vulgarc, Onoiiordum uiacracantliuui.

Vcrhcna officinalis, Mentha rotundifolia, Ecbal-

lium elatcrium, Inula viscosa, Crcpis clausonis,

Salsola kali, Lotus ornithopodioides, May to

October. {A. E. E. and F. D. M.)

Halictus vestitus, Lep. var. pallidus, Grib.

^ 1. Biskra, on Tamarix, 20, iv, 97. {A. E. E.)

^ 1. „ on Zizyphus lotus. " Eyes in life iridescent

vaguely streaked with bronzy-green and
peacock-blue." 29, iv, 95. {A. E. E.)

^ 4. ,, on Amm.i visnaqa, 24, v, 93 and 27, v. 97.

{A. E. E.)

^1. ,, on Ferula vesceritcnsis, 5, iv, 95. {A. E. E.)

^1. „ on Tamarix hrachystylis, 8, iv, 95. {A. E. E.)

^ 1. „ on Nitraria tridcntata, 11, v, 97. {A.E. E.)

% \. „ on Antirrhinum ramosissimum, 21, iii, 97.

[A. E. E.)

^ 1 ? . Bone, on Salsola JmH (much rubbed), 20, viii, 97.

Halictus, sp. ?

^ 1. Medea on Asjjaragus officinalis, 28,^1, 93. (A. E. E.)
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Halictus mucoheus, Ev.

$ 6. Biskra, on Amyni visnaga, 17 and 28, v, 97 and 8,

vii, 97. {A. E. E.)

^ 4. „ on Ainmi visnaga^ 17, iv to 29, v, 97.

{A, E. E.)

^ 1. „ on Amherhoa lippii.

" E3'es in life indistinctly streaked with

bronze-green and peacock-blue." 11, iv,

95. {A. E. E.)

$ 1. „ visiting Peaanum harmala, 12, iv, 95.

(A. E. E.)

$ 2, „ on Zimoniastruni guyonianmn, 27, iv, 95

and 6, v, 97. {A. E. E.)

$ 2. Medea, on Centaurea calcitrapa, 12 to 21, vii, 93.

(A. E. E.)

^ 1. „ on Mentha rotundifolia, 11, viii, 93.

{A. E. E.)

AnDRENA FLESSJ5, Pz.

$ 1. Algiers, Colonne Voirol, 4, v, 93. {A. E. E.)

^ 1, Bone, on Ewjiliorhia hclioscojna, 4, v, 96. {A. E. E.)

^2. Gonsismtine, on Fcndacovi'imcnis,14i,y. 95. (A.E.E.)

^ 2, $ 1. „ visiting Bapistrum 'nigosum and
Diplotaxis muralis, 22, v. 95.

{A. E. E.)

$ 2. Biskra, on Moricandia arvensis, 10, iii and 14, iv,

94. {A. E. E.)

? 1. „ on Diplotaxis, 11, ii, 97. {A. E. E.)

% 1. „ on Brassica najms, 27, ii, 97. (A. E. E.)

Andrena asperrima. Per.

$ 1. Biskra, on Aimni visnaga, 28, v, 94. {A. E. E.)

Andrena ephippium, Spin.

var. entirely Mack.

$ 1. Biskra, claybank of the Oued, 26, ii, 94. {A. E. E.)

$\. „ 19, iv, 95. {A.E.E.)
$ 1. „ on Moricandia fiiscata and arvensis, 10, iii,

94. (A. E. E.)

var. loith red thorax.

% 1. Biskra, visiting Moricandia arvensis, 25, iii, 95.

{A. E. E.)

$ 1. „ on Ammi visnaga, 29, v. 94. {A. E. E.)

$ 2. „ 12, ii and 26, iii, 97. {A. E. E.)

TRANS. ENT. SOC. LOND. 1908.
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Dr. Longstaff took tlie $ of this species at flowers of

JSuphorhia guyonicma and Spergida s]). February and
March 1905.

Andrena pilipes, Fab.

t 1. Hippune, 10, iii, 9G. {A. E. E.)

? 1. l^eT^xi, onCcntam-canainfolia,^!,\\,^(S. {A.E.E.)

Andrena morio, Brulle.

var, entirely black.

^ 1. Biskra, on Ammi msnaga, 24, v. 93. {A. E. E.)

^ 1. Medea, on Eryngium triqudrurii, 27, vi, 93.

{A. E. E.)

% 1. Biskra, 26, iii, 97. {A. E. E.)

var. collaris.

$ 1. Biskra, on Ammi visnarja, 25, v. 93. (A. E. E.)

$ 1. La Calle, 8, vii, 96. {A. E. E.)

'$. 1. Biskra, visiting Atractylis scrratnloidcs, 6, v, 97.

{A. E. E)
$ 1. Fontaine Chaude, on Enj)liorl)ia guyoniana, 17, iii,

94. {A. E. E.)

$ 1. Biskra, 3, iv, 97. (A. E. E.)

$ 1. Medea, on Eryngium triquetritmy 11, vii, 93.

(A. E. E.)

$ 1. Biskra, on Ammi visnaga, 25, v. 93.

A curious specimen with red femora and red propodeal

area. {A. E. E.)

Andrena funebris, Pz.,

$ 1. Biskra, near the conduit and mill-stream between
Fort St. Germain and the railway, 5.15 to

6.45 a.m., on Ammi visnaga, 17, v, 93. {A. E. E.)

$ 1. Medea, near Damiette, on O^wjfonZoTi macraccm^/ti^m,

5, vii, 98. {A. E. E.)

^ 1. Biskra, Route d'Alger, on Centaurca nicxensis, and
Scahiosa mao'itima, 26, vi, 93. {A. E. E.)

$ 1. (stylopized.) Constantino, on Me^id, 23, v, 94,

(A. E. E.)

Andrena bimaculata, K.

$ 2. Biskra, on Peridcrea fttmda, 8, ii, 94 and 2, v,

97. {A. E. E.)

^ 1, $ 4. „ on Tamarix, 14, v, 94 and 28 and 29,

iv, 95. {A. E. E.)
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Andrena thoracica, F,

$ 2. Medea, on Eryngimn triquetrum, 27, vi, 93.

{A. E. E.)

? 2. BCma, 2 and 16, iii, 90. {A. E. E.)

$ 1. „ visiting Senccio Icucanthemifolius, 4, iii, 96
{A. E. E.) (very dark red hairs on tlie

thorax).

Andrena nigra, n. sp.

$ .
Nigra, tarsis omnibus tibiisque posticis obscure testaceis, area

propodeali sub-la^vigata, alis infumatis, abdomine minute ruguloso

remote punctato, segmentorum apicibus testaceis,

5. Black, clothed witli black hairs, those on the sides of the

propodeum and of the thorax below the wings slightly greyish, all

the tarsi and the tibiae of the hind-legs when the light passes through
them seem to be testaceous, calcaria pale, in form and size resembling
rosge, Pz. Antenna with the 2ud joint of the flagellum rather longer
than the 3rd and 4th taken together, clypeus finely rugulose and
strongly punctured. Head and thorax including the propodeum
densely clothed with black hairs, those of the propodeum and vertex
longer than those of the thorax

; propodeal area nearly smooth, wings
smoky-brown, abdomen very finely rugulose with a fine scattered

superficial puncturation, apices of the segments testaceous, in certain

lights the abdomen seems to have a very slight bluish tinge, apical
fimbria black, dorsal valve closely punctured, its margins smooth

;

beneath punctured, the segments with black apical fringes.

Long. 12 mm.

? 1. Bone, visiting Diidlotaxis, 30, iv, 96. {A. E. E.)

Rather like a black rosiB r. trimmcrana in general form,
but its sculpture and the comparative lengths of the
antennal joints will distinguish it easily.

Andrena bipartita, Bnille.

^ 3, $ 4. Biskra on DiplotaAs and Moiicmidia arvensis,

8, ii to 30, iii, 97. (A. E. E.)

Andrena florea, F.

$ 1. Colonne Voirol, on Bryonia, 5, v, 93. (A E. E)
? 1. Hippone, 16, v, 96. (A. E. E.)

? 1. Algiers, 4, iv, 98. {F. D. M.)

Andrena leucoph^a, Luc.

^ 2, ? 2. Algiers, 17 to 28, iii, 98. {F. E. M.)
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Andrena derivata, Perez.

^ 2 $. Bugeaud, alt. 2,750 feet, on Senecio leucanthemi-

folius, 17, ii, 96. {A. E, E.)

^ 3. Bone, on Senecio leucaiithemifolius, 15, ii and 6,

iii, 96. {A. E. E.)

? 2. Algiers, 17, ii and 9, iii, 93. (A. E. E.)

Andrena ros^, Pz.

race Tritnmcrana.

$ 2. Colonne Voirol, on Magydaris tomcntosa, 5, v, 93.

(A. E. E.)

% Algiers, 9, iv, 89. {F. D. M.)

Dr. Longstaff took it at Biskra, on flowers of Euphorlia
guyoniana, 7, iii, 05. {A. E. E.)

Andrena nigro^nea, K.

^ 1, $ 1. Biskra, on Ammi visnaga, 15, v, 97 and 25, ii,

94. {A. E. E.)

$ 3. Algiers, 29, iii to 19, iv, 98. {F. D. M.)

Dr. Longstaff took this species on Betcima reta.m, at

Biskra, 26, ii, 95 ; on Spcrgula sp. at El Ontaia, 1, iii, 05,

and on Eiqihorhia guyoniana in Kabylia, 18, iii, 05.

Andrena hirticornis, Per.

$ 1. Algiers, iii, 98. {F. D. 31)

Andrena gwynana, K.

(^ 1, $ 2. Constantino, on Ferula communis, 10 and 14, v,

95. {A. E. E.)

$ 1. Algiers, 17, ii, 93. (A. E. E.)

? 1. El Biar, on CovipositiB, 20, iii, 93. (A. E. E.)

Andrena testaceipes, n. sp.

Nigra fulvopilosa, antennanim articulo tertio, duobus sequentibus

simul sumptis longiore, abdomine testaceo basi, macvila dorsali seg-

menti secundi, apicibusque segmentorum sequentium nigris fimbria

anali aurea, tibiis tarsis-que laste testaceis, aureo-hirtis.

9 . Black. Head and thorax clothed with pale brownish hairs,

those of the scutellum and post-scutellum of a brighter fulvous tint.

Abdomen with the apices of the segments widely, and a large patch

on each side of the 2nd segment and a smaller one on each side of

the third testaceous, apical fimbria golden, legs with the hind tibise
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and all the tarsi clear testaceous-yellow, scopro golden. Clypeus

finely rugulose, punctured, face above the antennte striate, antennas

with the 2nd joint of the flagellum longer than the next two together

but not so long as the next three, 3rd and 4th transverse, 5th slightly

longer than the 4th, the rest subquadrate. Mesonotum finely rugulose

but slightly shining, finely punctured. Wings with a yellowish

tinge, nervures testaceous, propodeum finely rugulose with rather

close and shallow and very large punctures, abdomen shining very

finely and somewhat remotely punctured, segments beneath fringed

with ochreous golden hairs.

Long. 9 mm.

^ 2. Constantine, on Sonchus tencrrimui>, 20, v and 1, vi,

95. {A. E. E.)

AnDRENA TUBERCULIFERA, Per.

$ 1. Le Tarf, 24, vi, 96. {A. E. E.)

$ 1. Bone, on Diplotams, 6, iv, 90. {A. E. E.)

^ 1, $ ]. Algiers, 18, iv and 18, iii, 98. {F. D. M.)

Andrena albocinerea, n, sp.

^. Niger, albohirtus, antennarum articulo 4*^ et sequentibus

subquadratis, 3*°, 4*° et dimidio quinti subasquali. Mesothorace

opaco, punctate, abdominis segmentis basi punctatis apicibus im-

pressis nitidis, segmento basali pilis longis suberectis, reliquis pilis

brevibus adpressis vestitis.

$ . Black, clothed with long white hairs, those near the orbits of

the eyes of a slightly sooty colour, and those of the mesonotum with

a greyish tinge, wings hyaline, nervures pale testaceous. Clypeus

so densely clothed with snowy-white hairs that its sculpture and

form are invisible but regarded anteriorly, with the insect upside-

down it is seen to be seniicircularly emaiginate, and the labrum

bears a transverse emarginate tubercle. Antennas rather short, the

2nd joint of the flagellum almost as long as the 3rd and \ of the 4th

together, those from the third upwards subquadrate, if anything

appearing a little longer than wide, mesonotum dull, finely and

rather closely punctured, the punctures distant from each other 3

or 4 of their own diameters, the sculpture, however, is exceedingly

difiicult to see as the hairing is so dense ; legs sparingly clothed with

white hairs, propodeal area finely rugulose, abdomen shining, 1st

segment sparsely clothed with long erect white hairs those of the

following short and semi-adpressed, 2nd and following segments

closely and finely punctured at the base, their apices widely impressed
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and very shining, the extreme base of the impressions finely and

remotely punctured, the apices slightly discoloured, and of a some-

what bronzy-brown colour, apical fimbria brownish-golden, segments

beneath clothed with very long hairs, eighth ventral segment sub-

truncate, its stem densely fringed towards the apex with long hairs,

making a fan-shaped expansion, regarded sideways slightly elbowed,

armature with rather elongate straight stipites, their basal angles only

slightly produced.

Long. 9-10 mm.

$ 7. Biskra, near the dunes and on the left of the Route
de Tougourt, on Periderea fuscata, 8, ii, 94 and 25, i, 95.

{A. E. E.)

In appearance closely resembling the ^ of nycthemcra

and ofJlorentina, but the shorter antennse and very different

armature distinguish it at once from the former and the

white hairs and the absence of black velvety pubescence

at the base of the abdominal segments from the latter.

Andrena florentina, Magr.

$ 3. Bone, 21, i, 16 and 24, ii, 96. {A. E. E.)

I am indebted to Professor Perez for this information.

Andrena albohirta, n. sp.

(^. Niger, dense albido hirsutus, antennarum flagello, abdominis

segmentorum apicibus, tarsorum apicibus venisque alarum testaceis,

abdomine ruguloso, opaco.

Black, entirely covered with whitish hairs, erect on the head and

thorax and more or less adpressed towards the apex of the abdomen,

apices of the segments, the flagellum of the antennje beyond the

2nd joint, the nervures of the wings and the apices of the tarsi pale

testaceous. Second joint of the flagellum as long as the 3rd and 4th

taken together, 3rd much longer than the 2nd. Mesonotum shining,

biit so hidden by the hairs that its surface is hardly visible, abdomen

as seen between the hairs finely rugulose, the apices of the segments

bearing a dense apical band of white hairs, apical fimbria ochreoua,

abdomen beneath with bright golden apical fringes, 8th ventral valve

slightly widened at the a^^ex, subtruncate, its stem rather narrow,

with a fringe of short hairs along the sides, armature with the lobes

produced into very strong teeth. I communicated this species to

Professor Perez, who returned it to me as allied to his A. farinosa.

Long. 7-8 lines.
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^ 4. Biskra, on the high flat-topped ridge beyond
Gaddecha, on ZygophyUum cornutum, 10
and 12, ii, 94. (A. E. E.)

$ 1. „ 5, ii, 97. {A. E. E.)

Andrena, sp. ? {stylopizecl).

$ 1. Algeria, 28, iii, 07. {F. D. M.)

Andrena flavipes, Per,

^ 1, ? 2. Bone, 21, i and 9 to 17, iii, 96. {A. E. E.)

$ 1. Constantino, sandy banks, 17, iv, 94. (A. E. E.)

Andrena creberrima. Per.

$ 1. Biskra, on Amherhoa lii'ipii, 8, iv, 97. (A. E. E.)

Andrena, n. sp.

^ 1. Constantino, visiting (Enanthe fishdosa, 10, v, 95.

{A. E. E.)

Apparently very distinct by the strongly punctured
bases and deeply impressed apices of the segments which
bear lateral fringes of white hairs, but from a single ^ I

refrain from describing it.

Andrena megacephala, Sm.

$ 1. Bone, behind the Kasbah, 15, iii, 96. {A. E. E.)

? 1. Biskra, 1, iii, 97. {A. E. E.)

Andrena bucephala, Steph.

^ 1. Bone, 16, iii, 96. {A. E. E.)

$ 1. Algiers, 18, iv, 98. (A. E. E.)

Andrena, sp. ? near bucephala.

$ 1. Biskra, 1, iii, 97. {A. E. E.)

This $ is somewhat worn and therefore not in a condition

to be described.

Andrena stricta, n. sp.

jRosae. var. trimmeranx colore similis, sed fingustior,abdomine opaco,

antennarum articulo tertio duobus sequentibus simul sumptis maris

duplo feminte triple longiore abdominis segmentis prime et secundo

rufo-fusco hirtis, quarto et seqiientibus nigro-hirsutis
;

pedibus

gracilibus, scopis breviter hirsutis.
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Like Bosx r. trimmerana in colour but narrower and in form more

resembling the 5 of biicephala, and evidently belonging to that group

by the form of the antennae. I thought at first it was identical with

macilenta, Perez, but of that species the author says, "abdomen tres

luisant " whereas in this species it is duller than in rosx. The 2nd

joint of the flagellum in the male is about equal in length to the

following 2 together, in the 5 about as long as the following 3. The

rest of the joints slightly longer than broad in the ^ , distinctly so

in the 9 ) hairs of tlie face in the ^ brown margined with black,

in the $ black throughout, thorax clothed with bright brown hairs

those of the sides jjaler, propodeal area very finely sculptured its

margins slightly shining, abdomen narrow, not wider than the thorax

in the $ , nearly dull, finely rugulose with a remote puncturation

which recalls that of the humilis group ; 1st and 2nd segments

sparingly clothed with long brown hairs, apices of the segments

narrowly, discoloured, the 2ud and 3rd in fresh examples with an

apical fringe of brown hairs ; 4th, 5th, and 6th segments clothed with

black hairs, hind tibiaj very narrow, scopoe very small. Process of

8th segment in the ^ rather short and wide, sharply elbowed near

the base, its apex truncate, and its sides fringed with hairs which are

shorter towards the apex, armature with its lobes slightly produced

in front.

Long. 10-12 mm.

$ 1. Constantiue, 21, v, 95. (A. E. E.)

$ 1. Bone, 2, iii, 96. {A. E. E.)

$ 27, ? 4. Algiers, 15, iii and 21, iv, 98. {F. B. M.)

Andrena, sp. ? {schmicdchnechti ajjinis).

$ 1. Algiers, 14, iv, 98. {F. B. M.)

This specimen is closely allied to scJmiiedeknechti but

has the 3rd and following segments clothed with black hairs,

in this respect it more closely resembles nigrifrons, Smith,

but lacks the pale bands at the apices of the 2nd, 8rd, and

4th segments ; as I do not feel sure that it may not be a

colour variety of one or other of these closely allied species

I refrain from describing it.

Andrena nigro-olivacea, Drs.

^ 1. Bone, visiting Grcpis clausonis, 31, xii, 95,

{A. E. E.)

$ 1. Algiers, 14, iv, 95. {F. D. M.)

^5. „ 19 and 31, iii, 98. {F, D, IL)
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Andrena livens, Per.

^ 1, $ 1. Constautine, visiting Crepis taraxascifolia, 21, v,

95. (A. E. E.)

Andrena senecionis, Per.

$ 1. Algiers, on Asteriscus maritimus, 17, iv, 93.

{A. E. E.)

$ 2. Bone, 23, iii and 7, iv, 96. (A. E. E.)

$ 1. Algiers, 14, iv, 98. {F. D. 31.)

Andrena curtivalvis, Morice.

^ 1, $ 9. Algiers, 24, iii and 6, iv, 98. (F. D. M.)

Andrena giraudi, Drs.

$ 1. Algiers, 14, iv, 98. {F. D. 31.)

Andrena molesta. Per.

$ 1. Algiers, 31, iii, 98. (F. D. 31.)

Andrena, sp. (? ionminuta, Per.)

$ 1. Algiers, 18, iii, 98. (F. D. 31.)

Andrena doursiana, Duf.

$ 1. Algiers, 16, iii, 98. {F. D. 31.)

Agrees well witli Dours' description of the ,^ of this species, the

clypeus shows no sign of a spine such as characterises mucronata,

Mor., and fuscoprasina. Per.

Andrena, n. sp. ?

$ 1. Algiers, 17, iii, 98. (F. D. 31.)

In colour and sculpture resembling the above exactly, but with

very much shorter antennaj, the joints of which are only a trifle

longer than wide, it mvist also be closely allied io f^iscoprasina, Per.,

but the clypeus, which is white throughout, lacks the black spine.

From a single specimen taken on the same day and together with

doursiana I think it is wiser not to name it.

Andrena ferrugineicrus, Drs.

$ 3. Biskra, on Periderea fuscata, 21, ii, 95. (A. E. E.)

$ 3. „ on 3Ioricandia cinerea, 16 and 17, ii, 94.

(A. E. E.)

^ 5, „ on Brassica najjus, 27, ii, 97. {A. E. E.)
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Andrena, sp. ? {an 2yrec. (list ?)

$ 1. Biskra, on Brassica najpus, 27, ii, 97. {A. E. E.)

Andkena, sp. ?

$ 1. Constantine, 13, vi, 98. {F. D. M.)

Andrena circinata, Drs.

$ 3. Algiers, 18, iii to 11, iv, 98. {F. D. 31.)

$ 7. Bouira, 2, v, 98. {F. D. M.)

Andrena, sp. ?

$ 1. Algiers, 80, iv, 98. {F. D. M.)

Apparently allied to the above but much more shining and with a

very large and deeply punctate abdomen the segments of which are

convex, and have apical bands of rather long ochraceous hairs, that

of the 2nd and 3rd segments interrupted, that of the first only

showing at the sides ; antennai rather short, 2nd joint of flagellum

about twice as long as the third, the rest subquadrate. Head thorax

and legs clothed wdth ochreous hairs.

Andrena rufiventris, Lep.

$ 8. El Guerrah, 8, v. 98. {F. D. M.)

? 1. Constantine, 13, vi, 98. {F. D. M.)

Andrena, sjj. ?

$ 1. Algiers, 27, iv, 98. {F. D. M.)

Resembling disthicta, Luc. in general appearance but with the

abdomen more shining and much more finely punctured, the

punctures so fine as to be only observable under a strong lens.

Andrena leucolippa. Per.

^ 1. Algiers, on Astcriscus maritimus, 28, iv, 98.

{A. E. E.)

t 4. „ 27 and 30, iv, 98. {F. D. 31.)

Andrena bellidis, Per.

$ 1. Constantine, on Anacydus clavatus, 10, v, 95.

{A. E'. E)
% 1. „ 10, vi, 95. {a. E. E.)

^ 7, $ 2. El Guerrah, 8, v, 98. {F. D. 31.)
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Andhena microthohax, Per.

$ 1. Biskra, on Moricandia cincrea, IG, ii, 94 (A. E. E.)

^ 1. „ on Moricandia arvcnsis, 10, ii, 97. {A. E. E.)

$1. „ „ „ l,iii, 97. {A.E.E.)

Andrena, sp. ?

$ 1. Biskra, 12, iv, 97. {A. E. E.)

Abdomen densely clothed with adpressed pale hairs.

Andrena nigrocyanea, n. sp.

Nigra, abdomine cyaneo tincto, maris clypeo albo, nigro bi-

punctato, vertice striate, flagelli articulo secundo maris tertio

quartoque simul sumptis fere sequali, feminas paullo longiore,

abdomine nitido segmentis 2-4 apice albo fasciatis fiml^ria anali

aurea. Scopis albidis.

^ 9 . Black, head and thorax clothed with greyish-white hairs,

clypeus of i^ white with two little black discal spots, face of that

sex densely clothed with long white hairs, abdomen with the

posterior margins of the segments testaceous, 2nd and following

segments with lateral fringes of white hairs in the ^, with well-

defined white bands in the $ , apical fimbria pale golden, scopae

white, calcaria and apices of the tarsi pale.

$ . Clypeus punctured vertex and face above the antennoe striate

antennse with the 2nd joint of the flagelluni scarcely so long as the

3rd and 4th together, the 4th longer than the 3rd and like the

remainder of the joints subquadrate : mesonotum slightly shining

finely rugulose and somewhat remotely punctured, wings slightly

clouded, nervures brown, propodeal area ill-defined, slightly crenate

at the extreme base, and rather smoother than its surroundings

which are finely rugulose and hairy; abdomen shining, especially

the basal segment, with a slight tinge of bronziness or blue in some

lights, 2nd and following segments with very narrow lateral bands,

microscopically rugulose and very finely punctured, apical margins

slightly impressed and smoother, beneath punctiired on the apical

portions of the segments, ventral valve elongate' slightly Avidened

and subtruncate at the apex, armature with the basal angles of the

stipites largely rounded, the blades of the stipites very concave,

sagittcB much swollen at the base.

$ . Differs from the $ in the ordinary sexual characters and also

in having the 2nd joint of the flagellum longer than the 3rd and 4th

together, the scutellum more shining than the mesoscutum and witli

only a very few punctures, in*sharp contrast with the more closely
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punctured portion of the mesoscutum above it, propodeal area

scarcely indicated, very finely rugulose, abdomen sculptured much
as in the ^, but the rugulosities rather stronger, and there is

scarcely any indication of metallic reflections, white bands of the

segments well defined that of the second interrupted, segments

beneath with very long rather dense fringes.

Long. 8 mm.

$ 2. Biskra, on Periderea fitscata, 8, ii, 84. (A. E. E.)

^1, $ 1. „ on Brassica najms, 21, ii, 97. (A. E. E.)

Andrena variabilis, Sm.

^ 1. Between Medea and Lodi, on Centaurea calcitrapa,

11, vii, 93. (A. E. E.)

$ 1. Lodi, on Eryngium triquetrum (stylopized), 13, vii,

93. (A. E. E.)

Andrena labialis?

$ 1. Algiers, 13, iv, 93. {A. E. E.)

Andrena, sp. ? {stylopized).

$ 1. Biskra, 24, v, 93. {A. E. E)

Andrena rhyssonota. Per.

^ 1. Sidi Ferruch, on 3Iagydaris tomentosa, 8, v, 93.

{A. E. E.)

Andrena forcipata, n. sp.

$. Niger albido-pilosus, opacus, remote punctatus, antennarum

articulo tertio tribus sequentibus simul sumptis parum longiore,

abdominis segmentis, apice late impressis; forcipum exteriorum

lobis antice carinato-reflexis bene distinguendus.

$ . Large, about the size of and somewhat resembling hattorjiana

and nobilis, black, clypeus and cheeks at its side yellow, the former

with 2 small black discal spots, antennce with the 2nd joint of the

flagellum as long as the following 3 together the rest sub-

quadrate, head and thorax rather densely clothed with grey hairs

which have a slightly ochreous tinge on the mesonotum, dull, finely

rugulose and with a very fine remote puncturation, wings with a

smoky tinge as they approach the apex, nervures dark brown,

propodeum rugulose, its basal area very finely and regularly so, with

an impressed dorsal line. Abdomen nearly dull, finely rugulose,

and remotely and finely punctured, the segments widely impressed
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and slightly discoloured at the apex, clothed sparingly with rather

long greyish hairs, the 3rd, 4th and 5th also with a slight lateral

fringe, segments beneath finely aciculate their margins with fringes

of rather long white hairs. 8th ventral segment subtriangular at

the base, produced into a somewhat short, parallel-sided, apical

process, hardly widened at the extreme apex which is truncato-

emarginate, sides fringed with golden hairs. Armature of very

unusual form, the lobes of the stipites being very large and their

anterior margins strongly reflexed laterally, the blades are scarcelj'-

longer than the lobes, narrow and deeply channelled along the sides,

sagittse narrow and pointed.

Long. 13 mm.

^ 2. El Guerrah, 3, v, 98. {F. D. 31.)

This species is most like nobilis, Mor., but the shorter

antennae and the proportionately longer 2nd joint of the

flagellum as well as the form of the armature will dis-

tinguish it easily.

Andrena merimna, n. sp.

Nigra, subopacae, vertic striate, antennariim articiilo tertio in

utroque sexu tribus sequentibus simul sumjatis a3quali abdomine

minute ruguloso segmentorum apicibus albo fimbriatis fascia segmenti

basalis late interrupta fimbria anali aureo fusca, scopis albidis.

A rather obscure-looking species but one which I fail to find

described, it somewhat resembles a very large member of the

minutula group with entire abdominal bands.

jj. Black, head and thorax clothed with greyish-white hairs,

clypeus shining strongly and remotely j^unctured the surface

between the punctures finely rtigulose with traces of longitudinal

striae, face above the antennae striate, 2nd joint of the flagellum as

long as the next 3 together, 3rd and 4th slightly wider than

long, rest of the joints subquadrate ; mesonotum finely rugulose

with a superficial remote puncturation, its hairs inclining to

ochraceous in colour, propodeal area rugulose : abdomen finely

rugulose, somewhat shining, sparingly clothed with semierect white

hairs those towards the sides and on the first two segments longest,

apices of the segments discoloured, 2nd and following with a rather

thin fringe-like band of white hairs, these bands more developed at

the sides and on the apical segments, beneath with the apices fringed

with very long hairs, apical ventral valve narrow, slightly dilated

and entire at the apex fringed with long golden hairs in a fan-like
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form, armature dark brown. Teeth at the base of the stipites wide

and well developed, extreme apex of the apical dilatation of each

stipes slightly emarginate, sagittte much inflated at the base,

testaceous-brown.

$ . Very like the $ , clypeus duller and more clearly striate. 2nd

joint of the flagellum as in the $ about equal in length to the next

3 taken together, mesonotum dull and finely rugose with a very fine

and remote superficial puncturation, abdomen rather narrow,

sculptured as in the ^ but the bands of the segments much more

conspicuous, the basal segment also having white hairs at the sides,

apical fimbria brown.

Long. 8-9 mm.

Biskra, ^1,^1, on Moricandia arvcnsis, $ 11, ii, 94 and

? 3, ii, 97. {A. E. E.)

Andrena niveozonata, n. sp.

Nigra, nitida, capite thoraceque albido hirsutis, abdominis apicibus

segmentorum Itete albo fasciatis fimbria anali aure^. $. Anten-

narum articulis tertio, quarto quintoque suba^qualibus, $ articulo

tertio, quarto quintoque simul sumptis longiore.

Black, head and thorax clothed with whitish hairs, abdomen very

sliining, segments with very clearly defined white ajjical bands,

nervures of the wings pale testaceous, the tarsi testaceous in the ^

.

^ . Face densely clothed with snowy-white hairs, vertex striate,

antennse with the 2nd, 3rd and 4th joints of the flagellum subequal,

slightly longer than wide, mesonotum shining, finely and remotely

punctured, clothed with nearly white hairs which have however a

slight ochreous tinge, propodeal area rather more shining than its

surroundings, abdomen shining finely and remotely punctured, the

apices of the segments slightly discoloured and bearing a narrow

well-defined band of white hairs—legs clothed with white hairs.

$ . Face clothed with white hairs, clypeus closely and largely

punctured, antennas testaceous towards the apex, with the 2nd joint

of the flagellum longer than the following 2 together, vertex striated,

mesonotum very shining, remotelj'' punctured clothed with almost

white hairs having only a very slight ochreous tinge, propodeum

dull, its basal area slightly shining and very finely rugulose;

abdomen deep black, finely punctured and very shining, the first

4 segments each bearing a rather broad, well defined band of

snow-white hairs, the 5th and sides of the 6th more or less golden,

beneath finely punctured the segments with somewhat inconspicuous

apical fimbriae, legs clothed with white hairs.

Long. 6-S mm.
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^ 2, $ 1. Biskra, 9, iii, 95 and 6, iv, 97. {A. E. E.)

$1. „ visiting Tamarix hrachystylis, 4i,iv,d5.

(A. E. E.)

This species belongs, I should say, to the argentata group.

Andrena rubrosignata, n, sp.

1^ . Niger, abdomine macula magna dorsali testacea ornato, anteii-

narura articulus tertius quarto duplo longior, mesonotum Iteve, punc-

tatum, abdomen nitidum, segmentis secundo tertioque apice fimbria

lateral], quarto fimbria comjileta aureis ornatis.

^ . Head and thorax black, antenna? beneath testaceous, abdomen

with the centres of the 2nd and 3rd segments and the apex of the 1st

testaceous, and there is also occasionally a testaceous line down the

centre of the 1st; hind tibiae except a stain on their anterior and

posterior faces, and all the tarsi pale testaceous. Clypeus closely

punctured, face clothed with pale ochreous hairs, 2nd joint of the

flagellum twice as long as the 3rd, 3rd much shorter than the 4th

which like the following joints is subquadrate, face above the

antennae striate ; mesonotum smooth, shining, punctured, clothed

rather sparingly with ochreous hairs, wings slightly brownish, pro-

podeum slightly shining, finely and indefinitely rugose, abdomen

shining, finely punctured, with very short lateral fringes of jiale

ochreous hairs on the 2nd and 3rd segments and an entire fringe on

the 4th, apical fimbria pale golden, legs clothed with ochreous hairs.

Long. 8 mm.

$ 2. Constantine, hovering over and alighting on a

footpath, 15, V, 95. {A. E. E.)

^5. „ 13 to 17, vi, 08. (F.D.M.)

This species of which only the $ has been sent home
rather resembles lucens, Imh,, but the smooth surface of

the thorax which in lucens is finely rugulose, will distin-

guish it at once, as well as the red-coloured disc of the

abdomen.

Andrena lucens, Imh.

^ 7, $ 6. Algiers, 17, iii to 30, iv, 08. (F. D. 31)

Andrena, n. sp. ?

$ 2. Algiers, 29, iii to 9, iv, 98. (F. D. M.)

A species apparently so closely allied to the preceding that I

re ""rain from describing it on one sex only. One of the specimens
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is in very fine condition and the tliorax is more densely clothed

with longer and brighter brown hairs than in hicens, and its sculpture

is coarser giving it a duller appearance. The form of the 7th

ventral segment also is different, viewed sideways in this species it

is straight, in hicens it is elbowed.

Andrena mayeti, Per.

$ 4. Biskra, on Ammi visnaga, 18, v, 93 and 28 and 29,

V, 94. {A. E. E.)

% 2. „ 27, V and 2, vi, 98. {F. D. M.)

Andrena nigriventris, n. sp.

9 . Caput et thorax nigra, albido hirsuta, hirsutie supra sub-

ochracea, antennis subtus apiceque testaceis, articulo tertio, tribus

sequentis simul sumptis subsequali, alls hyalinis, nervuris testaceis.

Abdomen supra testaceum, apice nigro, subtus nigrum
;
pedes nigri,

tarsorum apicibus testaceis.

5. Head and thorax black clothed with whitish hairs, those of the

vertex and mesonotum slightly tinged with yellow, apex and under-

side of the antennae pale testaceous, tegular pale, wings hyaline,

nervures pale testaceous, abdomen above testaceous, its extreme base

and the fifth segment black ; beneath with the 2nd and following seg-

ments black, legs black, calcaria and apices of the tarsi pale. Eather

short and compact in form, face densely clothed with more or less

decumbent white hairs, clypeus closely and rugosely punctured,

labrum with a flat shining lamelliform tubercle, orbital furrows

clothed with dense golden pubescence, antennoe with the 2nd joint

of the flagellum nearly as long as the next 3 together, mesonotum

very slightly shining closely punctured, propodeal area well defined,

with a central sulcature which does not reach the ajpex, there is

almost an indication of diagonal rugosities on each side of it, beyond

the area the propodeum is very finely rugulose and punctured,

abdomen finely and closely punctured, slightly shining, microscopic-

ally aciculate between the punctures, 2nd segment with a short

band of white hairs on each side, 3rd and 4th with entire bands, anal

fimbria whitish, golden at the extreme apex, segments beneath

fringed with pale hairs, scopaj of tibiae white.

Long. 9 mm.

^ 1. Hamman es Salaliin, on PicritUum vulgare, 9, iv,

97. {A. E. E.)
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Andrena minutula, group of.

This exceedingly difficult section of the genus requires

a complete revision, and as I have neither the material

nor opportunity to prepare one I am obliged simply to

indicate the number of forms contained in the collections

and where possible to assign them to described species,

where that is impossible I give the characters which I

notice as belonging to each. I think when I explain the

position in which this section now stands I shall not be
accused of undue cowardice in hesitating to refer the more
obscure species to any of the descriptions now extant. I

have spent months over this group and feel sure that no
satisfactory result can be obtained without having the

type specimens of all the species under one's eye and
providing a complete synopsis of them.

There are over 30 presumed species described, of which
nearly half are known by one sex onl}' (the % ), in those

where the ^ is described I can find no allusion to the

forms of the apical segments and armature. These give

very reliable though in some cases slender characters,

and without the help of these I have been unable

even from the descriptions of celebrated Hymenopte-
rists to determine my species. The sculpture of the

clypeus and abdomen appears to me to be more or

less variable although there seem to be definite types

of sculpture which keep distinct notwithstanding the

variations in each. Another difficulty arises as to the

essential characters of the males. To examine these,

unless they have been extracted when fresh, means to

destroy more or less the specimen and to make a proper
description of its external characters impossible. Mr.
Morice, who collected a large number of males at Algiers,

first pointed out to me several forms of armature amongst
his captures and in dissecting my own taken by Mr. Eaton
I find others. Of all these I propose to give diagrams as

I think no description will satisfactorily point out the
distinguishing characters. I had hoped that the relative

proportions of joints 1, 2 and 3 of the flagellum might
have afforded reliable characters, but they are so nearly

the same in most of the species and appear to vary so in

accordance with the position from which they are regarded
that very little satisfactory evidence can be got from
them.

TRANS. ENT. SOC. LOND. 1908.—PART II. (SEPT.) 14



210 Mr, Edward Saunders on

Andrena minutula, K, (parvula).

$ 1. Algiers, 24, ii, 93. (A. E. E.)

$ 8. Biskra, on Feridercafuscata, 4 and 8, ii, 94 and 25,

i, 95. (A. E. E.)

$ 2. Biskra, 14, ii, 94. (A. E. E.)

$ 1. „ on Brassica napus, 27, ii, 97. (A. E. E.)

Andrena trizona. Per.

^ ^ Bone, visiting Koniga inaritima, 4, ii, 96.

{A. E. E.)

^ ^ Bone, visiting Scnecio Icucantlicmifolkis, 4, iii, 96.

{A. E. E.)

$ h, %l. Bone, 24, ii to 6, iii, 96. {A. E. E)

Andrena varicornis. Per.

$ 1. Biskra, on Tamarix hrachysylis, 4, iv, 95. (A. E. E)
$ 1. ,, on Moricandia cincrea, 16, ii, 94. (A.E.E.)

$1. „ o\i Moricandia arvensi.s^\{),\\,^l. {A.E.E.)

Andrena schenkella. Per.

$ 1. Constantine, visiting Tha^i^in garganica, 28, v, 95,

{A.E.E.)
^ 1, $ 4. Algiers. 14, iii, 98. {F. D. M.)
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Andrena impunctata, Per.

$ 3. Biskra, on Ammi visnaga, 24, v, 93 and 5, vi, 97.

{A. E. E.)

$10. „ i. iv to 25, V, 98. {F. D. 31.)

Andrena pusilla, Per,

^ 1. Biskra, on Feridercafuscata, 4, ii, 94. (A. E. E.)

^ 2. Constantine, on Diplotaxis mvralis, 9 and 22, v, 95.

(A. E. E.)

$ 2. Algiers, 23, ii, 93. {A. E. E.)

^ 1. Biskra, on Brassica napus, 27, ii, 97. (A. E. E.)

^1. „ on Sonchus maritimus, 12, iv, 97.

{A. E. E.)

$ 1. „ amongst Tamarix, 19, iv, 97. {A. E. E.)

? 15. Algiers, 14, iii to 27, iv, 98. {F. D. M.)

Andrena alpha.

This ^ is peculiar in Laving the clypeus raised until just above

the anterior margin, so that the rounded front edge of the elevation

looks like the apex of the clypeus, it is very shining and remotely

punctured. Antennje dark testaceous beneath with the 2nd joint of

the flagellum shorter than the 2 following together, 3rd shorter

than the 4th, the rest rather longer than wide, slightly increasing

in length towards the apex. Face vertex and cheeks clothed

with white hairs. Thorax clothed with white hairs. Mesonotum

finely rugulose without evident punctures, propodeal area not clearly

limited, finely rugulose. Abdomen finely rugulose slightly shining

without definite puncturation, apical impressions well defined, rather

narrow, very pale, smooth and less sculptured than the rest of the

segments ; segments 2, 3, and 4 with white but not very conspicu-

ous lateral bands of hairs, tarsi except the metatarsi testaceous. In

size slightly larger than mhiutula.
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$ 1. Biskra, river-bed, on Moricandia arvcnsis, 11, ii, 94.

(A. E. K)
$ I. „ on Moricandiafuscata, 10, iii, 94. (^. ^. ^^.)

Andrena beta.

A slightly larger species than the preceding, face including the

clypeus densely chjthed with pale ochreous hairs, from what is

visible of the clypeus between the hairs it appears to be very largely

and closely punctured. Antenna? pale testaceous beneath, 2nd joint

of the flagellum unusually short, the 3rd joint very wide and trans-

verse which makes it look like a continuation of the 2nd, as it is

quite as wide or possibly wider than that joint, 4th and following

joints nearly quadrate, the apical joints rather longer. Vertex

clothed with pale hairs, thorax clothed with pale hairs. Mesono-

tum finely rngulose and slightly shining with a large scattered

puncturation, propodeal area rugulose especially near its base
;

abdomen rather shining, finely rugulose, impressions narrow and

deep, nearly smooth and much discoloured, sides of the segments

with inconspicuous bands of whitish hairs ; tarsi of all the legs

pale.

$ 1. Biskra, on Bcseda, 12, ii, 97. {A. E. E.)

Andrena, gamma.

Another species with testaceous tarsi although these are darker

than in either of the preceding. In size it is distinctly smaller.

The face is clothed with pale hairs, the clypeus is finely rugulose,

punctured and somewhat shining, the antenna? have the 3rd and 4th



Hyiiienoptera amdcata eollcctcd in Algeria. 213

joints of the flagellum transverse and suljecjual, the 2nd Ijeing almost

as long as the next 2 together, mesonotiim finely rngulose without

evident puncturation, propodeal area indefinite, very finely rngulose,

abdomen finely rugulose somewhat shining, with a remote fine

puncturation, apical impressions slightly indicated, sides of the seg-

ments with a thin white fringe very distinct from the other species

with pale tarsi by the form of the armature.

$ 1. Bone, 2, iii, 96. {A. E. E.)

$ 3. Algiers, 17, iii, 98. {F. D. M)

Andrena, sp. ?

This may be the $ of either of the preceding, it is about the size

of a large minutula, the clypeus is shining and finely and remotely

punctured, finely striate or rugi;lose at the extreme base, thorax

clothed with whitish hairs, finely rugulose, without evident punctures,

propodeum very finely rugulose its area merely indicated by a

narrow smoother line, the apical portion of the area slightly shining,

abdomen very finely rugulose, the impressions only indicated at the

sides and each segment rugulose up to its posterior margin which

bears on each side a rather well-marked fringe of white hairs, that of

the 4th segment forming an entire band ; 5th in the centre and 6th

at the sides with golden hairs ; legs clothed with white hairs, scopoe

white.

^ 1. Biskra, visiting Traganum undcttum, 13, iii, 97.

{A. E. E.)

Andrena delta.

A species peculiar in the very, small size of the armature, face

clothed with white hairs, clypeus largely punctured, shining, trun-

cate in front, flagellum with the 2nd and 4th joints sul)equal, 3rd

slightly shorter, rest rather longer than wide, mesonotum finely rugu-

lose and with a very fine scattered puncturation propodeal area finely

rugose at the base, abdomen finely rugulose, with a fine puncturation

among the rugosities, apical impressions well marked and sides of

the segments with distinct white fringes.

$ 1. Algiers, 30, iv, 98. {F. D. M.)
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Andrena epsilon.

A small short species, lieael (including the vertex) and thorax

clothed with pale hairs, clypeiis rather shining with a remote

irregular puncturation, antenna? brown beneath, 2nd joint of the

iiagellum only slightly longer than the 3rd, 3rd slightly shorter than

4th, the rest subquadrate appearing wider than long in some

positions, mesonotum finely rugulose and with a very scattered,

fine puncturation, jtropodeal area indefinite, finely rugulose, abdo-

men short and elliptic, dull, rugulose, impressions strongly marked

and rugulose like the rest of the segment, scarcely any indication of

lateral fringes.

$ 1. Medea, Route d'Alger, 26, vi, 93. {A. E. E.)

$ 1. „ Koudia Sina, on Daucus carota, 8, vii, 93.

{A. E. E.)

Andren^a zeta.

A species which closely resembles nana of Kirl)y in the punctura-

tion of the abdomen. I thought at one time it might prove to l)e

ahstersa, Per., but it has not got an unusually convex abdomen

neither is the appendix of the labrum unusually small as desciibed

by that author.

(J . With the hairs of the face and vertex pale, clypeus shining and

largely punctured, 2nd joint of the flagellum rather longer than the

4th, 3rd slightly shorter than the 4th, the rest subquadrate, mesono-

tum rugulose, finely punctured, propodeal area very finely reticulate,

abdomen shining, finely rugulose, with fine punctures among the

rugulosities, the impressions deep, discoloured, and smoother than

the rest of the segment, lateral fringes white.

$ . With the clypeus less shining than in the ^ , finely rugulose

and largely punctured, mesonotum ^finely rugulose and finely

punctured, abdomen slightly shining and rather closely but finely
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punctured, the impressions wide, somewhat discoloured and

smoother than the disc.

Of the same size as minutula.

Unfortunately I destroyed the armature of my only ^ in dis-

secting it out.

(^ 1, $ 3. Constantine, on Scdiim cceruhum, 13 and 16, v,

95. {A. E. E.)

^ 1, „ on Ferula communis, 20, v, 95.

(A. E. E.)

% 1. Algiers, 14, iii, 98. {F. D, M.)

Andrena eta.

Very like the above in puncturation but with long brown hairs

on the face in the region of the antennse, these latter have 2nd

and 4th joints subequal, and the 3rd shorter, the mesonotum exhibits

no sign of puncturation and the abdominal fringes are unusually

long and bright.

$. Bone, 2, iii, 96. {A. E. E.)

Andrena theta.

A rather large ^ with very long white hairs on the head and

thorax, those of the face mixed with sooty-coloured hairs, clyjjeus

rugulose and very strongly punctured, antenna3 testaceous-brown

beneath, 2nd joint of flagellum nearly as long as the 3rd and 4th

together, 3rd slightly shorter than the 4th, the rest subquadi-ate

gradually increasing in length towards the apex. Mesonotum finely

rugulose and with some scattered shallow punctures, propodeum

finely rugulose its area scarcely determined, abdomen elongate,

very finely rugulose with an exceedingly fine puncturation scattered

among the rugulosities of the 2nd and following segments, apices of

the segments slightly discoloured but scarcely impressed, the sculp-
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ture like that of the disc but impunctate, lateral fringes very

slightly indicated. A very well-marked species on account of the

very unusual shape of the 8th ventral segment with its somewhat

bottle-brush arrangement of hairs at the apes, and the very elongate

armature.

^ 1. El Biar, on Gompositm, 20, iii, 98. {A. E. E.)

$ 3. Algiers, 13, iii to 7, iv, 98. {F. D. M.)

Andrena iota.

Slightly smaller than the preceding, head clothed with pale hairs

clypeus shining, largely punctured, antennas with the 2nd joint

of the flagellum slightly shorter than the 3rd and 4th taken together,

the 3rd not quite so long as the 4th, mesonotum dull, finely rugu-

lose, propodeal area finely rugulose, abdomen finely rugulose,

impunctate, more or less shining, impressions discoloured, well

marked at the sides, less sculptured than the rest of the segments,

lateral fringes hardly noticeable. Exceedingly like alpha but clypeus

built on a difterent plan not raised on the disc as in that species.

^ 1. Constantine, visiting Hyiwclis&ris glahra, 14, v, 95.

{A. E. E.)

$ 20. Algiers, 15, iii to 9, iv, 98. (F. D. M.)

Andrena kappa.

Almost identical with the preceding but differing in the slightly

longer stipites of the armature and the very fine puncturation

scattered amongst the rugosites of the abdomen.

t 1. Bone, 24, ii, 96. {A. E. E.)

Andrena lambda.

Head and thorax clothed with long whitish hairs, a few of those

near the insertion of the antennyc more or less blackish, clypeus
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rather shining, and strongly punctured, 2nd joint of the flagelluni

longer than the 4th, 3rd shorter than the 4th, mesonotuni finely

rugulose and with a fine remote, but distinct puncturation ;
propodeal

area well defined, finely and somewhat clathrately rugose, its

surroundings finely rugulose ; abdomen shining, its rugulosities

more superficial than in most of the forms, impressions well marked,

sculptured much as the rest of the segment, slightly discoloured at

the apex, armature very peculiar in the strongly incurved and narrow

stipites ; apparently a very distinct species, but in neither collection

can I find any 9 which looks likely to belong to it.

$ 1. Bone, 1, V, 96. {A. E. K)
$ 15. Algiers, 15, iii to 9, iv, 98. (F. I). M.)

Andkena mu.

Head and thorax clothed with long whitish hairs, a few of those

near the insertion of the antenna) blackish. 2nd joint of the

flagelluni slightly longer than the 4th, 3rd shorter, mesonotum

finely rugulose with a distinct but remote puncturation, propodeal

area scarcely defined, finely and reticulately rugose its surroundings

almost equally rugose, abdomen dull the rugulosities very close and

distinct, in some aspects looking almost like punctures, and a few

well defined punctures are scattered amongst them, apical impressions

of the segments not very strongly marked, rugulose like the disc.

$ 3. Algiers, 28, iii, 98. {F. D. If.)
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Andrena nu.

Head and thorax clothed with whitish hairs, those near the

insertion of the antennae mixed with darker ones, antennre with the

2nd joint of the flagellum much longer than either the 3rd or 4th

which are subequal and much wider than long. The following joints

are all more or less transverse with the exception of the 11th

\±J
and 12th, mesouotum finely rugulose and with a distinct remote

puncturation
;
propodeal ai'ea scarcely defined, very finely and not

reticulately rugulose, in this respect similar to its surroundings,

abdomen shining, very finely rugulose, and with a distinct very fine

but not very distant puncturation, apices of the segments not dis-

coloured, smoother than the discs, but scarcely impressed.

$ 3. Algiers, 17, iii to 19, iv, 98. (F. R M.)

This species closely resembles the former in the shape of the

armature but is quite distinct in sculpture and in the very unusual,

somewhat triangular, form of the 8th ventral segment.

Andrena, sp. ?

This $ may belong to the $ described above as it has the

same finely rugulose propodeal area and a similai-ly sculptured

abdomen ; but from a single example amongst such closely allied

forms, it is difiicult to draw any satisfactory conclusion.

Andrena, sp. ? (stylopized).

$ 1. Algiers, 28, iv, 98. (F. D. M.)

$ 2. Algiers, 14 and 24, iii, 98. {F. B. M.)

Being stylopized I have not endeavoured to refer these

to anv of the above species as their characters are liable

to have been modified by the presence of the parasites.

Andrena omicron.

A short very rugose species easily distinguishable from any of the

above.
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^ . Head and thorax clothed with long white hairs, clypeus rugose,

face and vertex verniiculately strigose, antenna? with 3rd and 4th

joints of the llagellum snbequal, rather wider than long, together

rather longer than the 2nd ; mesonotum dull, finely rugulose

and strongly and somewhat remotely punctured, propodeum

rugulose, clathrately so at the extreme base, abdomen short,

elliptic, rugose and closely punctured, apical impressions strongly

marked, finely rugulose, seventh ventral segment produced into

two strong processes each of which terminates in a tuft of pale hairs,

8th very wide produced at the apex into two angles with a wide

sinus between them, the whole segment densely clothed with

pale hairs.

5 very closely resembling the ^ even in form, 2nd joint of the

flagellum rather longer than the two following taken together,

mesonotum dull and rugulose rather closely punctured, propodeal

area rather vermiculately rugose, abdomen sculptured as in the $
anal fimbria dull golden, scopse whitish.

^ 3, $ 4. Algiers, 16-31, iii, 98. {F. D. M.)

Andrena biskhensis, Per.

$ 5, $ 1. Biskra, 12, ii, 97. {A. E. E.)

? 3. „ on Diplotaxis, 11, ii, 97. {A. E. E.)

^ 1, ? 3. „ on Brassica napics, 27, ii, 97. {A. E. E.)

1 ?

.

„ stylopized, 10, ii, 97. {A. E. E.)

Andrena, sp. ?

1 $. Biskra, Fontaine Chaude sandhills, on Euphorbia
(fuyoniana, 17, iii, 94. {A. E. E.)

A ^ in not very good condition closely allied to the
preceding.

Andrena hypopolia.

$ 1. Biskra, on Ammi visnaga, 29, v, 94. (A. E. E.)

? 3. „ 10 to 23, V, 98. [f. D. M.)
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Andrena tropinqua, Schk.

$ 1. Algiers, iii, 98. {F. B. M.)

Andrena tingitana, Per.

^ 4, ^ 1. Constantine, visiting (Enanthc fistulom,, 7 and
10, V, 95. {A. E. K)

$ 6. Le Tarf, on Foinictdum vulgarc and Ammi visnaga,

24 and 2G, vii, 96. {A. E. E.)

Andrena afzeliella, Kirb.

^ 2. Constantine, 16, vi, 98. {F. D. M.)

$ 1. Algiers, 81, iii, 98. {F. B. M.)

Andrena, sp. ?

^ 1. Biskra, visiting Acanthyllis tragacanihoides, 24, ii,

95. {A. E. E.)

Allied to the above and possibly a variety of it.

BlAREOLINA NEGLECTA, DrS.

$ 1. Algiers, 9, iii, 93. {A. E. E.)

$ 3. Bone, on Scnecio IcHCCoUhcmifoHits, 15, ii, and 11,

iii, 96. {A. E. E.)

1 ^, 4 ?. Algiers, 6-11, iv, 98. {F. B. M.)

NOMIA LATIPES, Mor.

^ 6, $ 2. Biskra, on Ammi visnaga, 26, v to 22, vi, 97.

{A. E. E.)

^ 1, ? 2. „ 20, V to 6, vi, 98. {F. B. M.)

NOMIA RUFICORNIS, L.

^ 2. Biskra, Route des Ziban, on Ammi visnaga, 18, v,

93. {A. E. E.)

? 1. „ Col de Sfa, 27, v, 93. {A. E. E.)

5^ 2. ,, rifle range beyond Beni Mora, 3 and 28, v,

94. {A. E. E.)

$1. „ o\\ Moricandiaarvc.nsis,'i'^,'w,^r:>. (A.E.E.)

$ 5, $ 3. „ mostly on Tamariv, 9, iv to 15, v, 97.

(A. E. E.)

^11, $ 9. „ 17, V to 9, vi, 98. {F. B. M.)

$ 1. Medea, Hill north of railway station, 10, viii, 93.

{A. E. E.)
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% 1. Medea, between Medea and Lodi, on Centaurca

cakitrapa, U, vii, 93. {A. E. E.)

$ 2. „ on Davcus sctifolius, 30, vii and 2, viii, 93.

(A. E. E.)

(^ 5, $ 1. Hippone, on Ammi visnaga, 10 and 12, viii, 96.

{A. E. E.)

(^ 1. Le Tarf, on Gentaurea napifolia, 17, vi, 9G.

{A. E. E.)

^ 2. Bone, one on Cynanclmm acutuvi, 30, vii and 23,

viii, 97. {A.E.E.)

Dasypoda discincta, Rossi.

^ 2, $ 1. Medea, N. and N.E. of the town, alt. about
3,000 ft. on Scolymus hispanicus, 29, vi

and 1, vii, 93. (A. E. E.)

1^1. „ N. slope of Koudia Sma, on Scolymus
hispauicus, 8, vii, 93. (A. E. E.)

$ ]

.

„ Ravines near Md. Ben Omar, alt. 2,730-

3,130, on Scolymus hispanicus, 11, vii,

93. {A. E. E)

Dasypoda plumipes, Pz. 3.

$ ]. Biskra, near the grounds of Chateau Landon, 24,

v, 93. {A. E. E.)

^ 1. Bone, hillside in the plaine des Karezas, 6, xi, 93.

{A. E. E.)

CiLISSA MAURA, Per.

^ 1. Biskra, right hand of the railway before the

French Cemetery, visiting Moricandia arvcnsis,

25, iii, 95. (A. E. E.)

NoMioiDES PULCHELLUS, Schenck.

$ 1. Medea, on Dianthus, 27, vi, 93. (A. E. E.)

$ 1. Biskra, 9, vi, 98. (E. D. 31.)

NOMIOIDES VARIEGATUS, Oliv.

$. Biskra, numerous examples visiting Tamarix, Ammi
visnaga, and a tree with blue flowers in the Jardin by
Fort St. Germain, 28, iii and 26, v, 93. {A. E. E.)

^ 5, ? 8. Biskra, 13 to 28, v, 98. {F. D. M.)

$ 1. Le Tarf, on Fo:niculnm vulgarc, 26, vii, 96.

{A. E. E.)
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^ 5, ^ 4. Bone, on Tamarix, 29, vii to 20, viii, 97.

{A. E. E.)

$. „ 17, iii, 96. {A. E. E.)

$ 3. „ i, V, 96. {A. E. E.)

$ 1. „ on Salsola kali, 20, viii, 97. {A. E. E.)

NOMIOIDES SQUAMIGER, n. Sp.

Caput et thorax viridia pallido pilosa etiamque pubescentia albida

(quae tamen facillime deteri potest) vestita. Caput rotundatuiu

scutellum et postscutellum flava, abdomen maris nigrum segmentoruiu

apicibus flavis, femina:», flavuni segmentis j)rimo et secundo et

nonnunquam sequentibus fascia nigra discali ornatis.

This species is very closely allied to fallax, Hdl., and may prove

to be only a variety of it. It however differs in the following

characters which appear to me to be more than varietal.

In both sexes the head and thorax are clothed with deciduous

white scale-like pubescence, as well as with short erect pale hairs,

this deciduous pubescence is more marked in the 5 and the longer

hairs more so in the ^ . The green colour of the surface is of a less

bluish tint and in the ^ the surface is duller. The abdomen in the

^ has the apices of the 1st 2nd and 3rd segments broadly, of the

4th and 5th narrowly, and the entire 6th and 7th testaceous
;
in the

5 the whole abdomen is very pale testaceous, the 1st 2nd and 3rd

segments beari ng a narrow slightly curved black line across the disc

but not reaching either lateral margin, in some specimens the line

on the 3rd segment is interrupted in the centre ; the width of these

lines varies considerably, and also their length, in some the line on

the 3rd segment is absent, and in some there is a line on the 4th, and

rarely one on the 5th.

Long 3^-4 mm.

^ 1, ^ 3. Biskra, on Avimi visnaga, 18 to 24, v, 93.

{A. E. E.)

^ 6, $ 4. ,, on a tree with blue flowers in the

Jardin by Fort St, Germain, 26, v,

93. {A. E. E.)

^ 2. ,, on Tamarix Irachystylis, 4, iv, 95 and

iv, 97. {A. E. E.)

g 2. „ on Zizyphus lotus, 14 and 15, v, 97.

{A. E.' E.)

^ 2, $ 2. „ 28, V and 9, vi, 98. {F. D. M.)

^1,^1. Co\ de Sfa, on inconspicuous wiry Unibdliftrm,

27, V, 93. {A.E.E.)
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$. Between Tizi Ouzeu and Azazga, on Zizyiyhats lotus,

12, vi, 93. {A. E. E)
^ 2. Medea, on Eryngiam triqudrum and Mentha rotun-

difolia, 10 and 19, vii, 93. {A. E. E.)

NOMIOIDES DECEPTOR, n. sp.

Prsccedenti colore et pubescentia simillima, sed ab ea differt facie

utroque sexu longiore, a pulchello, variefjatoque thoracis pilis

squamiformibus facile distinguenda.

Another species of very similar coloration and vestiture to the last

;

in the two males however which I possess one has a short black

band on the basal segment of the abdomen only and the other has

one on the 2nd segment also, in both the apical segments are more

or less piceons, in the two females both show a short black band on

the basal segment only, both sexes may be known from either fallax

or squamiger by the longer face. This is distinctly longer than

wide in the (^ , and oval not round in the $ , the face of the 9 much

resembling that of pulchellus although a trifle wider, the ^ has the

face much less constricted than in p^ilchellus and the farinose scale-

like pubescence distinguishes both the sexes from that species as well

as from variegatus or fallax.

Long. 85-4 mm.

(^ 2, ^ 2. Biskra, on Ammi visnaga, 18 and 24, v, 93.

{A. E. E.)

^ 1. „ on Dcverra chlorantha, 13, v, 97.

(A. E. E.)

NOMIOIDES EXCELLENS, n. sp.

Precedentibus multo major scutello viridi seneo, flavo bimaculato,

abdomine utroque sexu flavo segmentorum apicibus nigro faaciatis.

A species of almost twice the bulk of any of the preceding. It

has a round wide head in both sexes as in the 5 of deceptor and

is clothed with white deciduous pubescence as in that species and

squamiger but differs from both of them in its much larger size, and

in the colour of the scutellum ; this only bears two testaceous spots

as in the $ of variegatus, and the mesonotum of the $,just in front

of the scutellum, is testaceous. This also is a character of variegatus

but the broader face will distinguish it at once from that species in

the 5 and the pale abdomen with regular dark fasciae in the (^

.

These fascia? in both sexes are wide and cover the apices of the

segments, whereas in both squamiger and deceptor the fasciae in the
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$ run across the disc and in the ^ of these species it is the apical

portion of the segments which is pale.

Long. 5-|-5| mm.

1 $. Biskra, on a tree with blue flowers in the Jardin by
Fort St. Germain, 26, v, 93. {A. E. E.)

^ 2. ,, on Ammi visnaga, 18, v, 93 and 17, v, 97.

{A. E. E.)

$ 1. „ on Tamarix, 29, iv, 97. (A. E. E.)

Panurgus platymerus, Per.

^ 3, $ 1. Le Tarf, abundant on Scolymus grandifiorus

;

many spend the night among the florets

curled up on their sides, 17, vi, 96.

{A. E. E.)

$ 3. Pbilippeville, 20, vi, 98. {F. D. M.)

Panurgus siculus, Mor.

^ 2. Pointe Pescade, near Algiers, asleep in flowers of

Asteriscus maritimus, lying over a little in the

angle contained by the florets of the ray and
disc, 27, iv, 93. {A. E. E.)

^ 2. Constantine, on Scolymus hispanicus, 14, iv, 94.

(A. k E.)

$ 2. „ on SoncMis tenerrimus, 8 and 14, v,

95. (A. E. E.)

$ 1. „ on Crepis taraxacifolia, 23, v, 95.

{A. E. E.)

^ 3. Bone, on Cre/pis taraxacifolia, 20, iv and 4, v, 96.

(A. E. E.)

$ ?. Sidi Ferruch, 8, v, 93. (A. E. E.)

^. Tizi Ouzou, on Composita}, 15, vi, 93. (A. E. E.)

^ 18, ? 2. Alger, 28, iii, 98. {F. D. M.)

^ 1, $ 2. PhilippeviUe, 20, vi, 98. {F. D. M.)

Panurgus vachali. Per.

^ 2, $ 2. Biskra, Garden of Chateau Landon, on Leon-

todon (Kalhfusia) mulleri, Schultz.

—

Bip., 15, iv, 94. {A. E. E.)

1^ 8, $ 7. „ on Picridium vidgarc and other yellow

composites, 7 to 13, iv, 97. {A. E. E.)

^ 1, $ 4. „ 6 to 9, V, 98. (F. J). 31)
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Panurgus calceatus, Per. = algcricus, Friese.

$ 1. Poiute Pescade, near Algiers, on Asteriscus mari-
timus, 10, V, 93. {A. E. E.)

$ 1. Bone, on Crcpis taraxifolia, 20, iv, 96. {A. E. E.)

$ $. Aine Draliam, 21, vii, 96. {A. E. E.)

$ ?. Le Tarf, 24, vi, 90. {A. E. E.)

Camptopceum handlirschi, Friese.

^ 1, ? 2. Biskra, 20, v, 94. (^1 E. E.)

^ 4, ^ 3. „ near Jardin Landon, on Frankenia, 15,

V, 97. {A. E. E.)

^ 7, ? 4. „ 5 to 23, V, 98. {F. D. M)

ROPHITES ALGIRUS, Per,

$ 3. Algiers, 29 and 30, iv, 98. {F. D. M.)

Panurginus variegatus, Mor.

^ 1. Biskra, corn-fields along the Route des Ziban, on
Ammi visnaga, Lam., 18, v, 93. {A. E. E.)

$ 1. Hippoue, on Ammi visnaga, 15, iii, 96. {A. E. E.)

^ 1, $ 11. Biskra, 14 to 16, v, 98. {F. D. M.)

Panurginus albopilosus, Luc.

^ 1, ^ 2. Biskra, on Diplotcuxis iiendida, 14, iv, 94 and
26, ii to 13, iii, 97. {A. E. E.)

$ 3, $ 3. Constantine, on Eiplotaxis micralis, 21, v and
1, vi, 95. (A. E. E.)

$ 0. El Guerrah, 3, v, 98. {F. D. M.)

Dufourea eatoni, n. sp.

Nigra, punctata, segmentorum abdominalium apicibus valde im-

pressis pallide piceis et impunctatis. Maris antennarum articulis 2 and

3 brevissimis simul sumptis quarto sub-sequalibus, feminae articulis

flagelli transversis, subtus pallide testaceis—area propodealis impressa

linea nitida circumdata.

(^ . Black, shining, the deeply impressed apices of the ab-

dominal segments pale piceous, head clothed with very pale

ochreous hairs, those of the face white, vertex shining, remotely and

rather unevenly punctured, antenna3 with 2nd and 3rd joints very

short and transverse, the two taken together about as long as

the 4th the rest longer than wide each more or less curved,
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226 Mr. Edward Saunders on

especially the 8th 9th and 10th, thorax clothed with very pale

ochreous hairs above, with white hairs beneath ; mesonotura in-

cluding the scutellum shining, remotely punctured, wings hyaline,

nervures piceous, 2nd recurrent received in the 2nd submarginal

cell, propodeal area depressed dull and finely rugose, bounded

posteriorly by a shining curved somewhat raised line, abdomen

strongly and remotely punctured and clothed with scattered pale

hairs, the segments much raised across the disc, apical impressions

very deep, pale and impunctate and crossed by a fringe of fine hairs

which grow on the apex of the raised portion of the segments, legs

with pale calcaria and clothed with white hairs.

5 differs from the ^ in the ordinary sexual characters, also in

being more finely punctured. The antennse are testaceous beneath

and at the apex, and the joints of the flagellum are very short and

transverse, vertex of the head and mesonotum rather closely but

irregularly punctured, in this respect very diff"erent from vulgaris,

propodeum like that of the ^, puncturation of the abdomen less

strong than in the (J but well marked, that of the basal segment

stronger and more remote than of the others, impressions very wide

and pale i:)iceous, legs more or less piceous varying very much in

depth of colour.

Long, cj 7, $ 6 mm.

2 ^ , 13 $ . Biskra, on Picridmm vulqare, 5 to 13, iv, 97.

?. „ 12, V, 98. {F. I), M.)

DuFOUREA SIMILIS, Friese. ?

$ 1. Biskra, 6, v, 98. {F. D. M.)

This specimen, which bears a label in Herr Friese's

handwriting siviilis (?) is very like the above, but diifers

in the shallower abdominal impressions and the more
polished mesonotum wliich is scarcely punctured.

ROPHITES ALGIRUS, Per.

^ 3. Algiers, 29 and 30, iv, 98. {F. D. M.)

NOMADA NOBILIS, H. S.

% 1. Algiers, 25, iv, 98. {F. D. M.)

NoMADA SEXFASCIATA, Pz.

%. Algiers, 1 to 5, iv, 98. {F. D. M.)
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NOMADA SUCCINCTA, Pz.

^ 1. Biskra, 3, v, 94. {A. E. E.)

$ 3. „ hovering over the ground, 10 to 27, ii, 97.

{A. E. E.)

$ 1. Bone, 6, iv, 96. (A. E. E)
$ 1. Hippone, 8, iv, 96. {A. E. E.)

In both these females from Bune and Hippone the

clypeus is entirely black.

NOMADA FULVICORNIS, Lep.

^ 1. Bone, 28, iv, 96. (A. E. E.)

$ 1. Algiers, 25, iv, 98. {F. D. M.)

NOMADA, sp. ?

$ 3. Biskra, ii and iii, 95 and 97. {A. E. E.)

Too discoloured to describe satisfactorily.

NoMADA CIRTANA, Per.

^ ] , $ 2. Biskra, left of the Route de Tougourt, a little

beyond Jardin Landon, among Pcri-

de.rea ftiscata, Webb, 21, li, 95.

{A. E. E.)

^ 2, $ 2. Bone, near the sea-shore among miscel-

laneous herbage, Senecio Iciicanthemi-

folius, etc., 15, ii, 96. {A. E. E.)

$ 2. Hippone, beside the railway to Aine Mokhra, 10,

iii, 96. (A. E. E.)

? 1. „ 8, iv, 96. {A. E. E.)

NoMADA TRIPUNCTATA, Mor.

? 1. Algiers, 9, iv, 98. {F. D. M.)

NOMADA TRIPUNCTATA, Mor,, var. ?

^ 1. Bone, 5, vi, 96. {A. E. E.)

This is probably a distinct species but from a single ^ I do not

like to treat it as such. The tubercles and tegulae and scutellar

spots are ferrugineous not flavous and the hairs of the ventral seg-

ments are much shorter, the wings are more clouded and the 3rd

submarginal cell wider. At the same time the general form of the

insect is so similar to that of tripunctata that I think it safer not to

describe it as new
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NOMADA ANDALUSICA, Schm.

? 1. Bone, 8, iv, 03. (A. E. E.)

NOMADA AGRESTIS, Fab.

$ 1. Near Algiers, 6, iv, 93. {A. E. E.)

^ 8, $ 8. Hippunc, beside the railway to Aine Mokhra,
8 to 10, iii, 96. {A. E. E.)

^ 1, ? 8. Algiers, 18 to 27, iii, 98. {F. D. M.)

NOMADA PECTORALIS, Mor.

^ 1. Between Medea and Lodi, on Ccntaurca cahitrcqm,

12, vii, 98. {A. E. E.)

NOMADA SCUTELLATA, n. sp.

Loete feiTuginea capite tlioraceque nigro ornatis hoc loiigitudi-

naliter trivittato ; capite subrostrato autennarum articulo tertio

flagelli, secundo sesquilongiore abdomen ferrugineum, valvula anali

apice leviter excise tibii.s posticis apice sexspinosis. Alis valde

valde infumatis.

$ Head rufo-testaceous the vertex posteriorly extending in an

angular form to the anterior ocellus and the region of the insertion of

the antennae black
; antennos dark on the 4th and following joints

;

thorax rufo-testaceous, mesonotum with a wide central stripe and a

narrow one on each side, metanotum except the post-scutellum,

propodeum, the whole of the thorax beneath except a large spot on

the mesopleurifi with a small si^ot above it, black. Wings of a dark

smoky colour, hind coxfc above, and a stain on the underside of the

hind femora, black.

Head slightly rostrate, closely and rugosely punctured, sparingly

clothed with short reddish hairs, cheeks between the eyes and

mandibles developed, labrum nearly twice as wide as long, its sides

rounded and its apex truncate, there is a very fine raised line visible

down its centre, this is elevated at the apex into a very small com-

pressed tubercle. Antennas with the 2nd 4th and following joints

of the flagellum viewed from beneath subequal, each about three-

quarters the length of the 3rd and slightly longer than wide,

Mesonotum very closely and deejily punctured, nearly glabrous, the

punctures often confluent, scutellum raised into two rather angular,

divergent tubercles, very strongly punctured, propodeum dull,

clothed with short black hairs, its area rugose at the base, its sides

beyond the area finely rugulose and punctured, hind tibise with 6

ferruginous spines. Abdomen rather dull, very finely and closely
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punctured the basal segment more shining and less closely so, with

4 small darker spots in a line across it near the base, all the

segments have the extreme apex shining, impunctate and slightly

darkened, 7th segment slightly notched at the apex, beneath finely

punctured, the apices of the segments widely impunctate and

shining.

Long. 14 mm.

^ 1. Biskra, corn-lands along the Eoute des Ziban, on

Ammi msnaga, 25, v, 93. (A. KB.)

NOMADA PLANISCUTA, n. sp.

Rufo-testacea, capite thoraceque nigris, rufo ornatis, scutello

planiusculo, mesopleuris nitidis, valde punctatis, alarum, cellula

cubitali tertia angusta, superne constricta, tibiis posticis, spinis

duabus curvatis valde approximatis, more succinctse, munitis.

^ . Rufo-testaceous, a triangular spot on the vertex of the head its

apex reaching to the insertion of the antennse, the thorax and

propodeum, with the exception of a spot on each side of the pro-

notum, the tubercles, teguhe, scutellum, and post-scutellum as well

as a spot on each of the mesopleura; bordering the prothorax, black.

The coxce of the front and hind pairs of legs are also almost entirely

black ; wings smoky-brown, apices of the 2nd and 3rd abdominal

segments more or less infuscate. Head short, strongly punctured,

cheeks not developed, labrum sparingly clothed with pale hairs,

punctured, bearing a very small laterally compressed tubercle near

its apex, antennce with the 2nd and 3rd joints subequal, 4th

slightly shorter, the rest nearly quadrate, vertex and cheeks behind

the eyes clothed with short black hairs, mesonotum closely and

strongly punctured, with signs of having had a clothing of short

black hairs (both my specimens judging from the condition of the

wings are possibly more or less rubbed), scutellum not raised,

shining, rather more largely and less closely punctured than the rest

of the mesonotum, its centre impressed posteriorly, mesopleura3

shining very largely and distinctly punctured, wings with the 3rd

submarginal narrow, much contracted above (in one specimen this

cell in the right hand wing is divided in two by a transverse nervure

situated towards its apex), propodeum punctured at the sides, its

area very finely rugulose, its extreme base slightly rougher, hind

tibiae with two curved short spines, close together, as in sxtccincta,

mephisto, fucata, manni, etc.; abdomen closely punctured, with only

the extreme posterior edges of the segments shining, apex of the 5th

segment clothed with whitish hairs.

Long. 11 mm.
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$ 1. Medea, hill north of railway-station, on Eryngium
triquetrum, 29, vi, 93. {A. E. E.)

? 1. „ North of the town; alt. about 3,000 ft., 1,

vii, 93. {A. E. E.)

NOMADA BREVIS, n. sp.

Brevis, abdomine subgloboso thoraci longitudine gequali. Capite

tboraceque nigris, rufo Lirsutis, labro, antennis, tegulis, tuberculis,

scutelloque rufis, abdomine ferrugine, tibiis posticis apice pallide et

obtuse 3-spinosis.

5 . A short compact species whose abdomen is about as long as

the thorax and quite of a short oval form ; head and thorax black,

mandibles except their apices, labium, antennae, tubercles, tegulse,

and scutellum ferruginous, abdomen entirely and legs ferrugineous

except the coxse and trochanters of the 2nd and 3rd pair which are

black. Labium very closely and lugosely punctured, transversely

concave towards the apex, no visible tooth or tubercle, face clothed

with biownish-ied hairs, antenn;e with all the joints of the flagellum

subequal with the exception of the diminutive 1st. Vertex and

thorax dull, very closely and rugosely punctured and clothed with

biownish-ied hairs, scutellum scarcely raised, a little less dull than

the rest of the mesonotum, wings smoky, nervures dark brown, pro-

podeum dull, clothed like the thorax, largely and closely punctured,

its aiea very finely lugulose. Abdomen shining, basal segment im-

punctate, the otheis finely and rathei closely punctured on the basal

half, theii apices widely impunctate ; 5th clothed at the apex with

whitish haiis, posteiioi tibiai armed exteriorly at the apex with 3

short pale obtuse spines.

Long. 6 mm.

$ 1. Biskra, in the i^arden of Chateau Landon, 15, iv,

94. {A. E. E.)

NOMADA, sp.

This $ is allied to rhennna, it has the labrum red with a small

central tubercle, the 2nd and 3rd joints of the flagellum subequal

and the apex of the hind tibise with 5 rather unequal shaip pale

spines. As I have only seen this single female which has no veiy

pionounced characteristics I refrain from describing it.

? 1. Biskra, 27, ii, 97. (A. E. E.)

NOMADA PR^STANS, n. sp.

Capite thoraceque nigris ochraceo pilosis, abdomine Ifete testaceo,

^ntennis longis, flagelli articulo secundo tertio sesquilongiore,
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reliquis latitudine longioribus, tibiis posticis feminse, apice tri-vel

quatuorspinosis, spinis pallidis.

(J 9 • Head and thorax black, the mouth parts including the

apex of the clypeus and the sides of the face along the orbits of the

eyes and the antennas testaceous. The scape of the antennoe above is

black in the ^ and has a black stain near the apex in the $ , and in

one (J the first 5 joints of the flagellum are black above. Tlie

tubercles and tegulsc are ferrugineous in both sexes and there is

sometirues a small spot of that colour on the scutellum of the ,$

,

wings slightly infuscate, nervures testaceous, the abdomen with the

exception of the extreme base and a small black spot at the base of

the 2nd segment laterally is entirely clear testaceous, legs testaceous,

the COX0D in both sexes and the intermediate and hind femora

beneath in the ^ black. ^. Head and thorax dull very closely

punctured and rather densely clothed with ochraceous hairs, labrum

simple, clothed with long hairs, its anterior margin slightly angulated

in the centre, mandibles acute, antenna? with tlie 2nd joint of the

flagellum once and a half as long as the 3rd which is nearly twice

as long as wide, the rest are distinctly longer than wide
; propodeum

densely punctured and hairy at the sides, its area finely clathrate.

Abdomen finely and closely punctured, with a fine but incon-

spicuous ochreous pubescence, apical dorsal valve narrowly notched at

the apex
;
posterior tibias with 3 or 4 pale apical spines intermixed

with pale hairs. $ . Very like the (J but head aiid thorax much

less hairy, labrum simple, nearly glabrous, antennas with the 2nd

and 3rd joints of the flagellum subequal, the rest slightly longer

than wide, abdomen more shining and less closely punctured, apices

of the segments widely smooth and shining, impunctate, apical

fimbria of 5th segment whitish; apex of the posterior tibire with

two very short pale spines.

Long. 8-9 mm.
Apparently a very distinct species of which I can find no descrip-

tion, its long antennae and the clear pale testaceous colour of the

abdomen and legs give it a rather unusual appearance.

$ 1. Bone, Route de I'Edougli at the beginning of the

ascent, 7, iii, 96. (A. E. R)
^ 1. „ by the railway near Hippone, 16, ii, 96.

(A. K E.)

$ 1. „ by the Bone-Guelma railway, opposite Fernie

Laccombe, 23, iv, 96. (A. E. E.)

NOMADA MULTISPINOSA, n, sp.

Polyacanthai Per. afRnis, sed mesonoto crebre punctato, et tibiis
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posticis spinalis nigris magis quam in ilia Bpecie arniatis facile

distinguenda.

5 . Apparently closely allied to polyacantha Per. but' differing

from it in the closely punctured mesonotum and the greater number
of spines on the apical portion of the tibiaj. Head and thorax black,

face below the antennae including the labrum and mandibles except

at the apex, the orbits of the eyes, the antenne?., with the exception

of the intermediate joints which are fuscous, the pronotum, tegulae,

tubercles, scutellum, post-scutellum and almost the entire mesopleurge

rufotestaceous ; legs and abdomen entirely of that colour, wings

brown with a very conspicuous clear spot beyond the 3rd submarginal

cell. Face clothed with short scattered pale hairs, labrum with a

small tubercle near the middle, clypeus shining, finely and rather

remotely punctured, face below the antennae rather remotely, above

them closely punctured ; antennae with the 2nd and 3rd joints of

the flagellum subequal, the 3rd and following joints subquadrate
;

mesonotum shining, closely and deeply 'punctured, the intervals

between the punctures much narrower than the punctures them-

selves, scutellum slightly raised into two obtuse tubercles largely

and less closely punctured than the thorax, propodeum finely

rugulose, its area more or less clathrate at the base, each side with

a patch of silvery white hairs
;
posterior tibia?, with their external

apex densely clothed with black spines numbering probably 20

or more but so closely packed that I find it impossible to count

them ; abdomen very shining, short oval, 1st segment impunctate

or nearly so, the rest finely and regularly punctured on the basal

half, impunctate on the apical, 5th fringed with whitish hairs at

the apex, 2nd and following segments more or less clothed with

silvery hairs at the sides.

Long. 8 mm.

? 1. Le Tarf, near the village, 17, vi, 96. (A. E. E.)

? 2. La Calle, 4 and 9, vii, 96. {A. E. E.)

NOMADA PANUEGINOIDES, n. sp.

N. panurginse, Mor., simillima, mesonoto crasse punctato anten-

narum flagelli articulo secundo maris tertio subsequali, feminae

pauUo breviore, facile distinguenda.

(J $ . Exceedingly like pmiurgina, Mor., head and thorax black,

mouth parts, labrum, clypeus in the $ , antenna3, pronotum, tegulae

scutellum and post-scutellum, mesopleuras and sterna ferruginous-

red, in the $ , 2 spots on the scutellum and 1 on the jjost-

scutellum and a small spot on the mesopleurae only in the ^ ;

abdomen ferruginous-red, its base and a lateral spot at the base
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of the 2nd and 3rd segments a band at the apex of the 3rd and

at the base of the 4th black. Legs ferrnginoiis, the hind femora

and the tibige on the side towards the body black in both sexes.

Head and thorax shining, face clothed rather densely in the $ , and

very sparingly in the $ with silvery hairs. Labrum trituberculate,

the tubercles arranged in a triangle. Antenna with the 2nd joint

of the flagellum sabequal to the 3rd in the i^, rather longer than

the 3rd in the 9? mesonotnm largely and rather closely punctured,

the punctures sometimes less than their own diameter apart at

others nearly twice their diameter, wings smoky-brown, with a paler

region near the apex, propodeum with a patch of silvery hairs on

each side. Abdomen finely punctured on the 2nd segment, exceed-

ingly finely and more closely so on the following, apex of the dorsal

valve in the ^ notched.

Long 6|-7 mm.

Easily distinguished from pannrginct, Mor., of winch

I possess a specimen from Professor Perez and from

jullianii, Schm., by the much coarser puncturation of the

mesonotum, the punctures being quite twice as large,

and also by the greater proportional length of the 3rd

joint of the flagellum.

^ $. Biskra and Constantine, numerous specimens, iv

and V, 05 and 97. {A. E. E.)

$. Constantine and Algiers, many, vi, 98. {F. D. M.)

NOMADA CARNIFEX, MoCS.

? 1. Bone, 16, iii, 96. {A. E. E.)

$ 1. Algiers, 18, iii and 7, iv, 98. {F. D. 31.)

I have followed Gribodo in referring these specimens to

Mocsary's species, the three prominent teeth on the labrum
afford a very characteristic feature.

NomadA, sp. ?

$ 1. Bone, near the Orphelinat, 2, iii, 96. (A. E. E.)

Like a diminutive carnifcx but without the peculiar

armature of the labrum, and the posterior tibiae with 5

pale spines of which the last is longest,

NOMADA FERRUGINATA, L ?

$ 1. Algiers, 19, iv. 98. (F. D. M.)

NOMADA CONNECTENS, Per.

? 3. Constantine, 18 to 20, vi, 98. {F. D. 31.)
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NOMADA DISCREPANS, Schm.

<^ $. Numerous. B6ne, iii, iv; Hipp6ne, iii; Constantine,

V, vi ; Algiers, iii, iv ; Biskra, ii, iii. (A. E. E.)

^, Occurring at Biskra, on Periderea fuscata ; at Con-
stantine, on Hy^wchcvris gkibra. {A. E. E.)

NOMADA FLAVOGUTTATA, K.

^ ?. Algiers, IC, iii and 7, iv, 98. (F. D. M.)

NOMADA DISTINGUENDA, Mor.

$ 1. Aine Draham, 21, vii, 96. {A. E. E.)

^ 1. Bune, 22, iii, 96. {A. E. E.)

NOMADA HIPPONENSIS, n. sp.

N. distinguenda, etc., affinis. Mas, antennarum flagelli articulis

3"°, 4*°, 5*°, 6" subtus tuberculatis, femina articulo secundo

sequentibus seqxiali, latitudine longioribus.

(J ?. A small species, of the same size and general aspect of

distinguenda, etc. Brown, month parts including the labrum,

clypeus and the lower part of the sides of the face, the antenntc,

the pronotum above, more or less, the tubercles, tegulte, two spots

on the scutellum, united in the 5 , the post-scutellum, the abdomen

except at the extreme base and legs, entirely in the 9 >
partially

only in the ^ , rufo-testaceous.

(^ . Face clothed with ochreous hairs, antennse with the 2nd and

3rd joints of the flagellum subequal, its basal joints to the 6th more

or less infuscate posteriorly, joints 3, 4, 5 of the flagellum distinctly

and 6 indistinctly tuberculate beneath, all the joints of the flagellum,

except the small basal one, as long as wide, those nearer the base

slightly longer. Mesonotum closely and strongly punctured sparingly

clothed with ochreous hairs, scutellar tubercles slightly raised, pro-

podeum finely rugose, bearing a patch of silvery hairs on each side,

legs with the apices of the joints of all the legs and the front legs

almost entirely, rufo-testaceous, posterior tibiae in the 2 with 2

short and 1 very long pale spine at the apex. Abdomen shining,

vaguely and very finely punctured on the basal halves of the seg-

ments, in the ^ the 'abdomen is brown with paler bands or spots,

on the 2nd and 3rd segments, these are more or less indicated

according to the darkness of the specimen.

Long. 5-5| mm.

The peculiar antennge of the $ recall that sex of

cyplwgnatha, Perez, biit the tubercles are fewer and
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diminish in size on the more apical joints, whereas in

eypliognatha, Professor Perez says, "la derniere la plus
forte." The labrum also is simple.

^ 8, ^ 1. Hipp6ne,on Amniivisnaya, 15,viii, 96. {A.E.E.)

NOMADA FURVA, K.
• $ 1. Medea, 26, vi, 93. {A. E. E.)

$ 2. Algiers, 4 and 7, iv, 98. {F. D. M.)

$ 1. Biskra, 13, v, 98. {F. D. M.)

NOMADA, sp.

^ 1. Bone, 20, iv, 90. {A. E. E.)

A species generally resembling the species of the dlsfdngvenda

group but the antenna; have the joints of the ihigelluni wider than

long and the 2nd and 3rd joints subequal and of the same length

as the remainder, the labrum is pale without noticeable tubercles.

NOMADA, sp.

$ 1. Bone, Valley of the Oued Deb, 11, v, 96. (A. E. E.)

This $ has the 2nd and 3rd joints of the antennte subequal and

the hind tibia3 armed at the apex with 5 or 6 exceedingly short

brown spines ; its position is to me doubtful and as it is a single ?
I think it better to leave it undescribed.

Pasites maculatus, Jur.

$ 1. Hippune, 15, viii, 96. {A. E. E.)

$1, $ 3. Biskra, 24, iv to 7, vi, 97. {A. E. E.).

^ 4, $ 7. Biskra, 10, v to 9, vi, 98. {F. B. M)
The females are all of the variety with the thorax

almost entirely red.

Ammobates ORANIENSIS, Lep.;= melectoides, Smith.

$ 2. Algiers, 4 and 5, v, 93. {A. E. E.)

$ 1. Bone, beyond the Orphelinat, parasitic on Odyncrus
consobrimts, Duf., 22, iii, 96. {A. E. E.)

$ 1. Bone, 23, v, 96. {A. E. E.)

$ Q,^ 1. Constantine, 18, iii to 14, vi, 1898. {F. D.M.)

Ammobates carinatus, Mor.

$ 1. Medea, N. of the town, alt. about 3,000 feet, on
Scabiosa maritima, 1, vii, 93. (A. E. E.)
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$ 3. Algiers, on the ramparts, parasitic on Eucera
nigrifacics, frequenting its burrows in the soil,

4, iv, 93. {A. E. E.)

$ 2. Sidi Ferruch, 8, v, 93. {A. E. E.)

Ammobates handlikschii, Fries.

^ 1. Biskra, on Amlcrhoa lippii, 8, iv, 97. (A. E. E.)

Ammobates rufipes, n. sp.

Caput thoraxque nigra, abdomine pedibus que maxime parte rufis.

Antennarum flagelli articulo secmido tertio longiore, mas vertice

pone ocellos triangulariter opaco et crebre punctato feniina segmento

sexto abdominis impressione ovali transversa nitida, et postice

I^unctata instructo.

^ $ . Black, labrum, base of the mandibles, antenna) towards

the base and tubercles of prothorax in the $ , abdomen and legs

except the trochanters and coxre in both sexes ferruginous ; femora

in the ^ black except towards the apices of the hind pair. Head
and thorax closely and rugosely punctured, face slightly shining,

clothed with pale hairs round the insertion of the antennas, vertex

in the ^ closely punctured and dull. This dull area extends

angularly to the anterior ocellus and covers the space between the

ocelli, at the sides of this triangle the surface of the head is shining

and very largely punctured, in the $ this character is scarcely

observable, in both sexes there is a slight carina on the centre of the

vertex extending in the direction of the central ocellus, antennas

with the 2nd joint of the flagellum rather longer than the 3rd, the

rest wider than long in the i^, subquadrate in the $, pronotum

clothed with a tight-fitting ochreous pubescence, wings smoky-

brown. Scutellum slightly raised and shallowly ehannelled, post-

scutellum scarcely raised, propodeum clothed with silvery pubescence

at the base and sides, excavated and shining posteriorly, its area

slightly raised, with a fine central channel. Abdomen very finely

and closely punctured, 7th segment in the ^ strongly so, 6th seg-

ment in the 5 posteriorly slightly emarginate, bearing a transversely

oval shining impression towards the apex, the apical half of which

is largely punctured, legs and especially the coxa3, more or less

clothed with silvery pubescence.

Long. 11 mm.

^ 2, ^ 6. Le Tarf, visiting lieads of 6Vw«r« can/^mcjt/irs,

23 to 25, vii," 96. {A. E. E.)

^ 1. Biskra, on Ammi vis7iaga, 26, v, 97. (A.E.E.)
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Apparently allied to rohustus, Friese, but that species

may be easily distinguished by the form of the sixth

segment of the abdomen which he describes as bearing a

trapeziform dull space, he also speaks of the legs being

black and the abdominal segments more or less banded at

their apices with silvery hairs.

Ammobates biastoides, Friese.

^ 1. Biskra, 23, v, 98. {F. D. M.)

$ 2. Biskra, cornfields along the Route des Ziban, on
Ammi visnaga, 23 to 28, v, 97. {A. E. E.)

Ammobates, sp. ?

$ 1. La Calle, 9, vii, 96. {A. E. E.)

SCHMIEDEKNECHTIA ORANIENSIS, Friese.

? 1. Constantino, 15, vi. 98. {F. D. M.)

Phiarus scriptus, Gerst.

$ 1. Biskra, near railway, Kilom. 108, 17, v. 94, "asleep

holding on by its mandibles to a twig of Dcverra

scojJCiria. When alarmed extending all its legs

upwards with a warning buzz like Bomhus, but
Bomhus only holds up some of its legs at a time."

{A. E. E.)

There seems to have always existed a great deal of

confusion about Smitli's Bliilo'cmus melectoidcs. This is

unquestionably identical with Ammobates oraniensis, Lep,

Smith distinctly says it has two jointed maxillary palpi,

which fact at once separates it from Phiarus which has

six joints to those organs. Besides this I have an
example from Albania named by Smith himself.

Epeolus fallax, Mor.

$ 1. La Calle, sandhills west of the town, 19, vii, 96.

(A. E. E.)

Epeolus aureovestitus, Dours.

? 1. Biskra, 10, vi, 98. (F. D. M.)

Epeolus, sp. ? (? male of preceding).

$ 1. Biskra, 3, vi, 98. {F. D. M.)
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Epeolus subrufescens, n. sp.

Caput et thorax nigra, supra pilis adpressis ochraceis, subtus albis,

vestita; abdomen laete brunneum, fasciis latis ochraceis ornatum,

pedes antennoc-que testacei.

Head and thorax black, so densely clothed with closely-fitting

scale like hairs that the surface can hardly be seen, the clothing of

the upper surface of the thorax and the vertex of the head is

ochreous, that of the face and under-side of the thorax and of the

post-scutellum and the propodeum white, abdomen testaceous-brown,

basal segment clothed with pale ochreous hairs except a central

band of bright chocolate-brown hairs which does not reach the

margin on either side, 2nd segment clothed at the base with bright

chocolate hairs, at the apes with a wide band of ochreous hairs which

is considerably and suddenly widened at the sides, 3rd 4th and

5th almost entirely covered with ochreous hairs, antenrnx! and legs

testaceous, wings clouded at the apex, nervures testaceous. Labrum

largely punctured, its anterior margin entire or slightly sinuate*

two very small tubercles are situated at about a third of the length

of the ;labrum from its apex. Antennte with the 2nd joint of the

flagellum longer than the third, the remainder subquadrate, scutel-

lum with the lateral teeth long, its central lobe emarginate with

a well-marked angular tooth on each side, the sculpture is

everywhere hidden by the closeness of the pubescence.

Long. 7 mm.

A species closely allied to aureooestitus, Dours, but

differing so widely in colour, and in the entire bands of

the abdomen that I think there is no doubt of its being

distinct.

$ 1. Biskra, 24, iv, 97. "Eyes in life brownish-agate-grey

with deep-seated dark fenestrations." (A. E. E.)

Xylocopa violacea, L.

$ $. Algiers, 24, ii and 13, iv, 93. {A, E. E)
%. Medea, 26, vi, 93. {A. E. E.)

Dr. Longstaff took it at flowers of Prunns, 11, iii, 05;

at flowers of a shrubby yellow Cineraria, at Hammam
Meskroutine ; at Asphodel flowers at Hamman Rhirha,

21, iii, 05.

Xylocopa cyanescens, BruUe.

^. Med(5a, on Eryngium triquetrum, 29, vi, 93. {A. E. E.)

$. Constantine, 9, x, 93. (A. E. E.)

$. Tizi Ouzou, 15, vi, 93. {A. E. E.)

$. Bone, 23, iv, 96. {A. E. E.)
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Ceratina cucurbitana, Rossi.

$ $. Common in various localities {A. E. E. and F. D. M.),

generally on Echium, but visiting Onopordon
macracanthum at Medea in June ; Lythrum sali-

caria and Euphorbia paralias at Bone in August;
Centaurca at Aine Draham in July; and Eryngium
tricMspidat'wm at Azazga in September. {A. E. E.)

Ceratina parvula, Sm.

^ 11. B6ne, on Centaurca seridis and Btibus discolor, 31,

vii to 21, viii, 97. {A. E. E.)

Ceratina mocsaryi, Friese.

$ 1. Medea N. and N.E. of town, alt. about 3,000 feet,

on Onopordon macracanthum., 1, vii, 93.

{A. E. E.)

^ 1. „ near Maison Berronis, alt. 2,980 feet, on
Centaurca calcitrapa, 12, vii, 93. {A. E. E.)

$ 1. „ summit of hill, north of railway-station, on
an AllitLm,, 14, vii, 93. {A. E. E.)

? 1. Aine Draham, 21, vii, 96. {A. E. E.)

Ceratina nigro^nea, Gerst.

$ 1. Philippeville, 20, vi, 98. {F. D. M.)

Ceratina callosa, F.

^ 1. Medea, on Atractylis gummifera, 12, viii, 93.

{A. E. E.)

$ 1. Azazga, 31, viii, 93. {A. E. E,)

$ 1. Bone, 6, xi, 93. {A. E. E.)

$ 1. Constantino, visiting Thapsits garganica, 16, v, 95.

{A. E. E.)

$ 1. „ visiting Carduus pycnocephalus, 20, v,

96. {A. E. E)
^ 1, ^ 3. Biskra, on Antirrhinum ramosissimu7n, 23 and

29, iii, 97. {A. E. E.)

%\. „ on Amberboalippii, 8, iy, 97. (A.E.E.)

$ 1. „ on Atractylis serratidoides, 13, v, 97.

(A.E.E.)

$ 1. Bone, on Ch/vzoj^hora tinctoria, 3, viii, 97.

(A. E. E.)

^ 1, ? 3. Constantine, 13 to 7, v, 98. (F. JD. 3Q
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Ceratina callosa, F, forma minor.

$1. Biskra, 25, iv; 97. {A. E. E.)

(^ 1, $ 1. Bone, on Ccntaurca seridis, in co]}., 2, viii, 97.

(A. E. E.)

^ 1, $ 1. „ on Glirozo-pliora tindoria, 3 and 11, viii,

97. {A. E. E.)

$ 2. „ on Salsola kali, 23, viii, 97. {A. E. E.)

^ 3, ? 1. Medea, 26, vi, 93. (A. E. E.)

^ 3, ? 1. Bouira, 2, v, 98. {F. D. M)
^ 4, $ 2. Algiers, 19, iii to 30, iv, 98. {F. D. M.)

$ 1. Philippeville, 21, vii, 98. {F. D. M.)

Ceratina dallatorreana, Friese.

^ 1. Tizi Ouzou, on Echium, 14, vi, 93. {A. E. E.)

? 1. Bone, on Salsola Icali, 23, viii, 97. {A. E. E.)

% 2. „ 30, iv, 96 and 31, vii, 97. {A. E. E.)

$ 1. Azazga, 30, viii, 93. {A. E. E.)

Paradioxys moricei, Friese.

^ 1, $ 2. Biskra, in railway-cutting, near Kilom. 199, en-

tering burrows of Osmia ruhricrtis in sandy soil

rather caked on the surface. $ and $ taken

in C02)., 21, iv, 95. {A. E. E.)

^ 3, $ 8. As above, 24 and 25, iv, 97. Eyes ^ olive-

grey, ^ olive-brown, with the usual deep-

seated fenestrations. {A. E. E.)

^ 1, Biskra, at flowers of Zizyphus lotus, 29, iv, 95.

[A. E. E.)

^ 3, $ 3. „ in company with Osmia ruhrio'us,

6 to 12, V, 98. {F. D. M.)

DiOXYS CINCTA, Jur.

? 1. Bone, 10, vi, 96. {A. E. E.)

% 1. Sidi Ferruch near Algiers, 8, v, 93. {A. E. E.)

$ 7. Algiers, 5 to 11, iv, 98. {F. D. M)

DioxYS rotundata, Per.

^ 1. Biskra, visiting Brassica naiyiis, 27, ii, 97. {A. E, E.)

$ 1. Algiers, 30, iv, 98. {F. D. M)

CcELIOXYS, sp. ?

^ 1. Constantiue on M'cid near the Jewish Cemetery,

visiting Gonvolvultts lincatns, 9, v, 95. {A. E. E.)
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CCELIOXYS AFRA, Lep.

^ 1. Tizi Ouzou, in the public gardens, entering burrow,
" Eyes dark brown," 14, vi, 90. (A. E. E)

CtELIOXYS COTURNIX, Per. ?

Of this species only the $ is described by Perez. The ^ may
be known from that of hsemorrhoa by the following characters :

the shorter and more scale-like hairs of the mesonotum are evenly

distributed all over the surface and not collected into spots as in

hsemorrhoa, also the cheeks behind the eyes are clothed with scale-

like hairs, whereas in hivmorrhoa these hairs are of the ordinary

type, the transverse impressions of the abdomen are deeper and the

bands are made up of several rows of scales throughout their extent,

the entire base of the 7th segment is clothed with white hairs and

not only its centre—beneath the whole surface is clothed with scales.

^ 2, ? 2. Biskra, 27, v to 7, vi, 1898. (F. D. M)
In both the female specimens the abdomen is red at

the base.

CCELIOXYS II^MORRHOA, Forst.

$ 1. Medea, on Eryngium triquctrum, 26, vi, 93.

(A. E. E.)

? 1. „ „ „ lb, vii, 93.

{A. E. E.)

$ 1. Constantino „ „ 10, vi, 95.

{A. E. E.)

^ 1, $ 1. Medea, on Mentha rotundifolia, 19, vii, 93.

(A. E. E.)

$ 1. Constantino, 1, x, 93. {A. E. E.)

$ 1. Biskra, on Ammi, 19, vi, 97. {A. E. E.)

$ 1. Bone, 12, viii, 97. {A. E. E.)

$ 1. Constantino, 17, vi, 98. {F. D. M.)

CCELIOXYS RUFOCAUDATA, Sm.

$ 1. Le Tarf, 19, vi, 96.
" This bee sleeps head downwards, holding on to a

grass-stem by its mandibles : the fore tarsi and inter-

mediate tarsi deflexed or flexed backwards respectively

in a continuous line with the tibiae (which are folded up
closely upon the femora and body), do not necessarily

touch the stem, the intermediate tarsi lie obliquely across

the basal joinings of the posterior femora and in a line
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with the posterior tarsi, reaching to just before the base

of the 1st joint in the hind tarsus. The hind tarsi from
the tibise to the 2nd joint are connivent, and from the

3rd joint onwards parallel and contiguous with each other,

are applied to the venter and reach to just beyond the

apex of the 2nd ventral segment, the antennse are some-
times porrect, and subparallel, but if the insect be slightly-

disturbed they become divergent. A specimen found

asleep on a grass-stem on the 25th which was plucked

and carried back to the house by hand, kept its place for

thirty hours in an ill-lighted bedroom, when a strong

dayhght being admitted, it flew away." (^A. E. E.)

CCELIOXYS BREVIS, Ev.

^ 1. Medea, slopes of the Nador, alt. about 3,670 feet,

on Eryngiun triqudrmn, 2, vii, 93. {A. E. E^
^ 2, $ 5. Biskra, 14, v to 12, vi, 98. {F. D. M.)

^ 1, $ 2. „ 18 to 24, V, 97. {A. E. E.)

?1.
^. Biskra. " Near the French cemetery, about G p.m.,

holding on with legs and mandibles to a twig ; the tail

curved upwards, and the wings so close down to the body
as not to be easily distinguished, causing one to doubt if

the insect were a bee or a beetle until examined with

a lens. 22, v, 94. (A. E. E)

CCELIOXYS DECIPIENS, Spin.

^ 1, $ 1. Biskra, ^, on Atraeti/lift serrattiJoifleft, 11 and 19,

V, 97. (i. E. E.)

? 1. „ 4, V, 98. {F. D. M.)

Chalicodoma sicula, Rossi,

$ ^. Numerous specimens from various localities visiting

EcJiium, Hedysarum carnositm, Lavend^da stcechas,

Linaria reticulata, and Antirrhinum ramosissi-

vium, 26, ii to 22, vi. {A. E. E.)

(Dr. Longstaff took it in February and March 1905, on

Retama retain, near Biskra, and on Guyotville sandhills.)

Chalicodoma muraria, L.

^ 5. Biskra and Constantine, visiting EriochUon fruti-

cosum, Desf, and Ononis anrjustissima, Lk., in

March, Alkanna tinetoria in May, (A. E. E.)
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Chalicodoma lefebvrei, Lep.

$ 1. Gonstantine, M'cid, on Eryngium triquetmm, 23, vi,

94. {A. E. E.)

$ 1. Gonstantine, near the falls of theRoumel, 1, vi, 95.

{A. E. E)

Chalicodoma geneana, Grib.

$ 2. Algiers, 11 and 14, iv, 98. {F. D. M.)

Ghalicodoma nasidens, Friese.

^ 1, $ 1. Biskra, 12, iv, 95 and 27, v. 93. {A. E. E.)

^ 2, ^ 1. „ visiting Atractylis serrahdoides, 6 to

13, V, 97.

^ 1. „ visiting Echinops spinosus, 8, v, 97.

(A. E. E.)

$ %1. y, visiting Antirrhinum ramosissij/ium,

the ^ of a variety with hairs of apical

segments red, 29, iii and 10, v, 97.

(A. E. E.)

(Dr. Longstaff took 4 males of this species at Biskra, at

flowers oi Bctania retain,, February and March 1905.)

Megachile lagopoua, L.

^ 2, $ 1. Aine Draham, 21, vii, 9G. {A. E. E.)

$ 1. Medea, on Centaurca, 26, vi, 93. {A. E. E.)

Megachile ericetorum, Lep.

$ 1. Gonstantine, visiting MarruMum mdgare, 21, v, 95.

{A, E. E.)

Megachile sericans, Fonsc.

$. Damiette, near Medea, on Microlonchus salmantictts, 11,

vii, 93. {A. E. E.)

^. Medea, on Mentha rotiLndifolia, 11, viii, 93.

{A. E. E)

Megachile picicornis, Friese.

$. Tizi Ouzou, on the slope of Mount Beloua, on Ccn-

taitrea, 14, vi, 93. {A. E. E.)

Megachile melanota, Per.

^ $. Azazga, Foret de Yakouren, 12 and 19, ix, 93.

{A. E. E.)

$. Sidi Ferruch, 8, v, 93. {A. E. E.)
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Megachile insterstincta, Gerst.

$ 1. Constantine, 19, vi, 98. {F. D. M.)

Megachile apicalis, Spin.

$ 2. Medea, 28, vi, 93. {A. E. E.)

$ 1. Constantine, 15, vi, 94. {A. E. E.)

^3. „ 8 and 16, vi, 94. {F. D. M.)

^ 2. Between Azazga and Yakouren, on Carlina racc-

mosa, 1, ix, 93. (A. E. E.)

^ 2. Constantine, on Inula viscosa, 9, x, 93 and 15, x, 95.

{A. E. E.)

^ 1. Medea, on Scahiosa maritima, l,vii, 93. {A. E. E.)

^ 2. Le Tarf, on Cynara cardimculus, 23, vii, 90.

(A. E. E.)

? 2. Bone, 9, viii. 97. {A. E. E.)

Megachile argentata.

$ %. Many examples, vi, 93 to v, 97. Biskra, on Fcrja-

num harnicda in April, and on Ammi visnaga in

May and June, and onDcmats sdifolius and Mentha
rotundifolia in July. {A. E. E.)

Tizi Ouzou, on Centaio'ca, June. (A. E. E.)

Le Tarf, Verbena officinalis in July. {A. E. E.)

Medea, on Eri/ngium triquctricm, July. (A. E, E.)

Azazga and Yakouren, on Erynrjinm triquetrum and
Carlina oricemosa in September. (A. E. E.)

Constantine, on Inula viscosa, October. (A. E. E.)

^ ^. Many, Constantine and Biskra, v and vi, 98,

{F D. 31.)

Megachile flabellipes, Per.

$ 2. Biskra, 13 and 20, iv, 95. (A. E. E.)

^1. „ visiting TrcKjannm nuelatum, 3, iv, 95.

{A. E. E.)

? 1. ,. 28, iii, 95. {A. E. E.)

^1. „ on Diplotaxis pcnchda, 30, iii, 97.

{A. E. E.)

Megachile xanthopyga, Per.

^ 1. Le Tarf, on Verlena officinalis, 24, vii, 9G.

{A. E. E.)

Megachile rotundata. Fab.

^ 1. Biskra, on Aniiiii visnaga, 24, v, 93. (A.E.E.)

^ 1, $ 3. „ 4 and 19, v, 98. (F. D. M.)
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Megachile schnablii, Rad. ?

$ 1. Biskra, on Ammi visnaga, 15, vi, 97. {A. E. E.)

Megachile flavipes, Sm.

(^ 1, $ 3. Biskra, on Ammi visnaga, 20 to 26, v, 97.

{A. E. E.)

^ 1, ? 1. „ 23, V and G, vi, 98. {F. D. M)

LiTHURGUS CHRYSURUS.

$ 2. Tizi Ouzou, on Ccntaurca, 24, vi, 93. (A. E. E.)

^ 3. M(3dea, on Centaitrea calcitrapa and Microlonchus

salmanticus, 11 and 31, vii, 94. (A. E. E.)

$ 1. M6dea, near Aine Souk, on Mentha rotunclifolia,

21, vii, 93. {A. E. E)
^ 5, $ 5. Philippeville, 20, vi, 98. {F. D. 31.)

OsMiA KOHLii, Ducke.

^ 5, $ 5. Biskra, about walls of "adobe" in the village

Negre, 13 and 23, ii, 94, and 19, ii, 97.

(A. E. E.)

$ 2. „ on Periderca fnscata, 15 and 21, ii, 95.

{A. E. E.)

^ 2. „ visiting Antirrhinnm ramosissimum, 1,

iii, 97. {A. E. E.)

$ 1. Hippone, 3, iv, 96. {A. E. E.)

$ 1. Bone, 2, iii, 96. {A. E. E.)

^ 5, ? 1. Algiers, 17, iii to 14, iv, 95. {F. D. M.)

(Dr. Longstaff took 4 ^ of this species at Biskra on an
aromatic umbellifer, and another ^ and ^ on Jasminium
fruticans at Hammam Rhirha, 30, iii, 05.)

OsMiA VIDUA, Gerst.

^ 2. Biskra, on Ammi visnaga, 25 and 30, v, 93.

"Eyes in life greenish-grey or greyish."

{A. E. E.)

S 14. Algiers, 14, iii to 23, iv, 98. (F. D. M.)

OSMIA DIVES, MOCS,

$ 2. Medea, slopes of the Nad or, on Onopordon macra-

cantJmvi, 2, vii, 93. {A. E. E.)
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OSMIA TARFENSIS, XX. sp,

0. viduee afRnis, nigra, vertice et mesonoto fiilvo hirtis, thorace infra

pallide hirto, abdominis segmentorum marginibus posticis fasciis

angustis albo pubescentibus ornatis, scopa ventrali nigra.

$ . Black, vertex and thorax above clothed with fulvous hairs,

face with a triangular patch of white hairs on each side, sides of the

propodeum and thorax beneath clothed with very pale ochreous

hairs, abdomen with a spot on each side of the basal segment almost

meeting along the posterior margin and a narrow apical band on

the next 4 segments, clothed with pale ochreous pubescence, 6th

entirely clothed with whitish hairs, ventral brush black, legs clothed

with pale hairs, calcaria dark pitchy, nearly black. Mandibles tri-

dentate, more or less clothed outwardly with golden pubescence,

clypeus regularly and closely punctured, rounded at the sides and

more or less truncate in front, with a very slightly projecting angle

where the sides meet the truncature. Antenna?, with the 2nd joint

of the flagellum nearly as long as the two following together, and

about half as long again as the 1st, the rest of the joints sub-

quadrate, looking rather longer than wide, mesonotum dull, very

closely punctured, propodeal area shining, wings slightly brownish,

abdomen slightly shining, closely and evenly punctured.

Long. 8 mm.

A small compact species, allied to vidua but quite

different in the close puncturation, entire bands, etc,

^ 7. Le Tarf, on Gynara carduncuhis, 22 and 24, vii, 96,

{A. E. E.)

OSMIA DECEMSIGNATA, Rad,

$ 1. Biskra, on Centaurea, 3, v, 94. (A. E. E)
^1. „ on Amlerboa lippii, 8, iv, 95, {A. E. E.)

^ 1. Medea, about to cut a leaf of Cytisus, 10, vii, 93.

{A. E. E.)

^ 2. „ on Gcjitaurea calcitraim, 12, vii, 93,

{A. E. E.)

$ 1. „ on dead herbage, 29, vii, 93. {A. E. E.)

$ 1, Constantine on M'cid, visiting Gardims ptcracan-

tJms, 9, V, 95. (A. E. E.)

$ 2, Algiers, 19, iv, 98. {F. I). M.)

^ 1. Constantine, 18, vi, 98, {F. D. M.)

OSMIA NOTATA, F.

^ 2, ^ 2. Mustapha Superieur, amongst Gcntaurea seridis,

Echium and a Labiate, 4, v, 93. (A. E. E.)
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^ 1. Constantine on M'cid, on Eryngiiim triquctrum, 7,

vi, 93. {A. E. E.)

$ 1. Algiers, 4, iv, 98. (F. D. M.)

$ 1. Philippeville, 20, vi, 98. {F. D. 31.)

OSMIA MELANOTA, Mor. ?

$. "^ Biskra., \isitmg JR,efa7na retam, 15,11,95. {A.E.E.)

$. „ „ Galigo7ium comostcm, 28, iii, 95.

(A. E. E.)

$ 4. „ on Antirrhinum ramosissimum, 21 and 29,

iii, 97. (A. E. E.)

$ 1. „ on Amberboa lippii.

An entirely black species with greyish hairs intermixed
with black on the vertex of the head and the thorax.

OSMIA LATREILLEI, Spin.

$ ^. Biskra, many specimens, February to April.

$. „ visiting Pcriderea fuscata, 15, ii, 94.

^ 1, $ 2. „ „ Amberboa lippii, 11, iv, 95.

$. „ nesting in " adobe " walls village Negre,

27, ii, 97. {A. E. E.)

$. Fontaine Chaude, on Tamarix pauciovulata, 19,

iv, 94. {A. E. E.)

$ 2. B6ne, 2 and 16, iii, 96. {A. E. E.)

<^ 5, $ 3. Algiers, 14, iii to 19, iv, 98. {F. D. M.)

OSMIA FULVIVENTEIS, Pz.

$ 4. Algiers, 4 to 25, iv, 98. {F. D. M.)

OSMIA LEAIANA, Kirb.

$ 1. Bone, 15, v, 96. {A. E. E.)

$ 1. Le Tarf, 16, vi, 96. {A. E. E.)

OSMIA CiERULESCENS, L.

^ 8. Bone, 2 to 26, iii, 96. {A. E. E.)

^ 1, $ 1. Hippone, 8, iii and 3, iv, 96. {A. E. E.)

^ 4. Bone, on Echium italieum, 6, iv and 1, v, 96.

(A. E. E.)

% 1. Biskra, on Antirrhimtm o^amosissimum, 21, iii,

92. {A. E. E.)

$ 8. Algiers, March and April 98. {F. D. M.)

$ 1. Constantine, 17, vi, 98. {F. D. Jf.)

? 13. Algiers, 12 to 30, iv, 98. (F. 1). M.)



248 Mr. Edward Saunders on

OsMiA PUNICA, Per.

^ 7. Algiers, 4 to 14, iv, 98. {F. D. M.)

OSMIA SUBMICANS, Mor.

^ 1. Constantine, on Thymus lanceolatus var. Kahy-
Hcus, 11, vi, 94. (A. K K)

^ 5, ? 1. Algiers, 14, iii to 5, iv, 98. (F. D. M.)

$ 1. Le Tarf, 2G, iii, 96. (A. E. E.)

OSMIA LOBATA, Fricse.

$ 1. Algiers, 7, iv, 98. {F. D. M.)

OSMIA GALLARUM, Spin.

$ 4. Algiers, 6 to 23, iv, 98. {F. D. 31.)

OSMIA VERSICOLOR, Ltr.

$ 1. CoDstantine on M'cid, 14, v, 95. (A. E. E.)

OSMIA FERRUGINEA, Ltr,

$ 5. Bone, a snail-shell species, visits Scnccio leucan-

thcmifolius, 23, iii, 96. {.A. E. E.)

$ 2. „ along the coast, on Erodium and Lotus lyros-

tratus, 9, iv, 96. {A. E. E.)

^ $. Algiers, many examples, 11 to 22, iv, 98.

{F. D. M.)

OSMIA ANDRENOIDES, Spin.

^ 2, $ 1. Constantine, 16 and 17, vi, 98. {F. D. M.)

% 1. Algiers, 29, iv, 98. {F. D. 31.)

OSMIA, sp. ?

? 1. Le Tarf, 23, vi, 96. {A. E. E.)

A peculiar species in the form of the clypeus which is

somewhat bilobed at the apex, and has a deep impression

on each side near the base where it joins the cheek. In

general appearance it rather resembles a small hidcntata

but the scutellum is simple. I refrain from describing it

as I have only seen a single $.

OSMIA RUFIGASTRA, Lep.

^ 1, $ 6. Algiers, 30, iv, 98. {F. D. 31.)
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OSMIA TRICOLOR, n. sp.

Nigra, clypei apice, vertice, mesdnoto et postscutello Itete fulvo-

hirtis, clypei basi, thoracis et propodei lateribns niveo hirtis, area

propodeali nitida. Abdomen nitiduni punctatum, niarginibus posticis

fasciis latis, in segmentis 1, 2, 3 late interruptis in 4 et 5 completis

niveis ornatis, scopa albida.

$ . Black. Mandibles outwardly, apex of clypeus, vertex, meso-

notum including the scutellum, and also the postscutellum clothed

with bright fulvous red hairs, base of the clypeus, face, thorax at the

sides and sides of the propodeum, a short, rather wide lateral band

at the apex of the 1st, 2nd and 3rd abdominal segments, and an

entire band on the 3rd and 4th clothed with snowy-white hairs,

wings dusky, nervures rufo-testaceous at the base, brown otherwise,

teguhe bright rufo-testaceous, legs clothed with white hairs, apical

joints of the tarsi testaceous, ventral Ijrush whitish. Head closely

punctured, mandibles tridentate, antenna3 short, 1st joint of the

tlagellum longer than the 2nd, 2nd wider than long, 3rd twice as

wide as long, the following joints lengthening in their proportions

the penultimate joint nearly quadrate, surface of thorax where

visible slightly shining, largely punctured, the punctures nearly as

wide as the intervals, propodeal area shining ; abdomen shining

finely punctured.

Long. 6|-7 mm.

A small compact species, whose colour will distinguish

it from any other which I can find described.

$ 3. Biskra, on Reseda, 21, iii, 97. {A. E. E.)

OsMlA MORlCEF, Friese.

$ 2. Biskra, Route des Ziban, on Ammi visnaga,

18, V, 98. {A. E. E.)

$ 1. „ grounds of Chateau Landon, on Ammi
visnaga, " eyes sap green," 24, v, 93.

(A. E. E.)

%\. • „ road to Hamman es Salahin, visiting

Pegaiium harmala, 22, iv, 95.

$ 1. ,, near railway, Kilom. 199, 12, iv, 95.

{A. E. E.)

^ 3, $ 8. „ 4 to 7, V, 98. (E. D. M.)

OSMIA TRANSCASPICA, Mor.

^ 2, $ 9. Biskra, on Antirrhinum ramosissimum, 1, iii

and 21, iii, 97. (A. E. E.)
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OSMIA LJiVIFRONS, Mor.

$ 1, ^. Biskra, in the grounds of Chateau Landon, 8
to 10 a.m. "^ eyes greenish in life

? whitish-grey," 24, v, 93. (A. E. E.)

(^1. „ near Kilom. 199, visiting Ainhcrhoa
lippii, 8, iv, 95. ( A. E. E.)

^ 1, ? 1. „ 9, V, 98. {F. D. 31.)

OsMiA RUBRICRUS, Friese.

^ 1, $ 1. Biskra, Fontaine Chaude, on the Dunes near

the stream, on Limoniastrum Gvyoni-

amwi, 9, V, 94. (A. E. E.)

^ 5, ^ 3. „ near railway, Kilo 199, among bushes
of Limoniastrum Gwjonianum and
Nitraria tridentata. Eyes black or

brownish ;
" burrows in sandy soil

rather caked on the surface after

rain," 21, iv, 95 and 8 to 25, iv, 97.

(A. E. E.)

^4,^12. „ 6 to 19, V, 98. "This Osmia nests in

fiat sand and like papaveris lines its

cells with pink flowers of a tall shrub."

(F. D. M.)

Both Mr. Eaton and Mr. Morice found Paradioxys
moricci associating with this species.

Osmia bisulca, Gerst.

% 1. Medea, on Eryngium triquctrum, 29, vi, 98.

{A. E. E.)

Osmia saundersii, Vach.

? 1. Sidi Ferruch, 8, v, 93. {A. E. E.)

^ 1. Le Tarf, on Ccntmorca nainfolia, 17, vi, 96.

{A. E. E.)

$ 1. Biskra, 26, ii, 97. (A. E. E.)

^ 8, ? 6. Algiers, 6 to 30, iv, 98. {F. D. M.)

Osmia crenulata, Mor.

$ 2, ^ 4. Biskra, on Antirrhinum ramosissi7mim, 21 and
29, iii, 97. (A. E. E.)

^ 1. Constantino, on Echi^im italicum, 21, v, 95,

(A. E. E.)
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? 1

,

Biskra, on Amhcrhoa lippii, 8, iv, 97. (A. E. E.)

? 1- „ on Limoniasti'ttm feci, 16, iv, 95
{A. E. E.)

OSMIA VAULOGERI, Per. ?

$ 2. Algiers, 19, iv, 98. {F. D. M.)

OSMIA FERTONII, Per.

^ 6, $ 4. Algiers, 20 to 30, iv, 98. {F. D. M.)

OSMIA SPINOL^E, Schk.

$ $. Numerous. Algiers, iii and iv, 98. F. D. M.

OSMIA, sp. ?

* ? 1. Biskra, 13, iv, 95. (A. E. E.)

Allied to SpinoliB but clypeus with a distinct central
carina.

OSMIA MORAWITZI, Per.

$ 1. Constantine, on Thapsia garganica, 19 v 95
{A. E. E.)

>
' •

<? 1-
,) on Echi'uni italicum, 21, v 95

{A. E. E.)

? 3. Bone, on Echiitm italicum, 6, iv, 9G. {A. E. E.)
? 2. „ 9, iii and 14, v, 96. {A. E. E.)

$ 1. Azazga, alt. about 1,420 ft., 13, vi, 93. {A. E. E.)
$ ?. Many specimens, Algiers, iii and iv, 98. {F. D. M.)

OSMIA ADUNCA, Pz.

$ 4. Algiers, on Echium, 5, iv, 93. {A. E. E.)

$ 3. Constantine, on Echium, 23, v, 95. (A E E)
$ 3. „ 22, V, 95. {A. E. E.)

^ 2, ? 1. „ on Echi'itm, 29, v, 95. {A. E. E.)
? 1. Hussein Dey, on Echium, 4, iv, 93. {A. E. E.)
? 1. Mustapha Superieur, on Echium, 4, v 93

(A. E. E.)

OSMIA LEPELETIEEII, Per.

? 1. Constantine, on Echium italicum, 21 v 95
{A. E. E.)

'
>

OSMIA, sp. ?

g 1. Constantine, visiting Echium italicum^ 21. v. 95
{A. E. E.)

>
, > '
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One of the adunca group but with a very finely and
closely punctured abdomen.

OsMiA, sp. ?

$ 1. Biskra, 13, iv, 95. {A. E. E.)

Another of the adunca group, but impossible from a

single specimen to locate for certain. Calcaria pale.

OsMiA LATIVENTRIS, Friese.

^ 2, $ 1. Algiers, 14 and 23, iv, 98. {F. T). M.)

OSMIA, sp. ?

$. Constantino, on Echimn italicum, 21, v, 95. (A. E. E.)

A species resembling the adunca group but with pale

calcaria and large bright and shining propodeal area.

OSMIA EPEOLIFORMIS, Ducke.

$ 1. Biskra. " Eyes blackish or brownish-black." 13,

iv, 95. {A. E. E.)

^ 2. „ on Atractylis scrratuloidcs, 13, v, 97.

{A. E. E.)

OSMIA GRACILICORNIS, Per.

$ 5. El Guerrah, 3, v. 93. {F. D. 31.)

OSMIA TUNENSIS, Lep.

^ 1. Constantino, visiting Silyhirii maria^ium and Galac-

titcs tomentosa, 7, v, 95.

^ 1, „ visiting Galactites tomentosa, 15, v, 95.

{A. E. E.)

OsMiA DissiMiLis, Friese. *
,

$ 1. Algiers, on Echium, 18, iv, 93. (A. E. E.)

^ 3, ? 1. Bone, 9, iii to 26, v, 9G. {A. E. E.)

$ 1. Constantino, 2, vi, 95. {A. E. E.)

^ 1. „ visiting thistles, 18, v, 95. {A. E. E.)

^ 1, „ visiting Fhlomis hcrba-venti, 19, v,

95. (A. E. E.)

OSMIA AURULENTA, Pz.

^ 1. Medea, on Onojyordon macracanthum, 4, vii, 93.

{A. E. E.)
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OSMIA FOSSORIA, Per.

^ 1, $ 1. Bone, visiting Senecio leucanthemifolius, 23,

iii, 96. {A. E. E.)

^1. „ inhabitssnail-shells,4, iii, 90. (A. E. E.)

? 1. „ 26, V, 96. (A. E. E.)

^1, ?1. „ 13,iv, 03. {A.E.E.)

$ 2. Algiers, 29 and 80, iv, 98. {F. D. M.)

OSMIA ACUTICORNIS, Duf. and Perr.

$ 1. Algiers, 12, iv, 95. {F. D. M.)

OsMiA DiVERSA, Friese (MS.) ?

$ 1. Biskra, 6, v, 91. {F. D. M.)

OsMiA RUFISCOPA, Friese.

? 2. Biskra, 6, v, 98. {F. D. M.)

OSMIA FREYGESSNERI, Friese.

^ 2, $ 1. Biskra, near railway, Kilom. 199, 13, iv, 95.

{A. E. E.)

^6, $4. „ 4 to 11, V, 98. {F.D.AI.)

OsMiA HARTLIEBI, Friese.

$ 1. Fontaine Chaude, 31, iii, 94. {A. E. E.)

OSMIA PARVULA, Diif. and Perr.

$ 1. Constantine, 6, vi, 95. {A. E. E.)

OsMiA NASUTA, Friese.

? 1. Biskra, 9, v, 98. (F. D. M.)

OSMIA PINGULS, Per.

$ 1. Biskra, near railway, Kilom. 199, visiting Amherboa
lip2ni, 8, iv, 95. (A. E. E.)

$ 1. La Calle, 4, vii, 96. {A. E. E.)

OSMIA BIDENTATA, Mor.

% 1. Tizi Ouzou, Mount Beloua towards the Monument
by the path to Maison Forestier, 4, vi, 93.

{A. E. E.)
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OSMIA EXENTERATA, Per.

$ 1. Constantine, visiting Nigella saliva, 2, vi, 95.

{A. E. K)
$ 1. Algiers, 14, iv, 98. (F. B. M.)

$ 1. El Guerrah, 3, v, 98. (F. D. M.)

Eriades truncorum, L.

^ 1. La Calle, on EcJdum, 9, vii, 96. {A. E. E.)

$ 1. Sidi Ferruch, on EcJiium, 8, v, 93. (A. E. E.)

Eriades rubicolus, Per.

^ 1. Azazga, 30, viii, 93. {A. E. E.)

$ 2. Biskra, 3, vi, .93 and 7, v, 97. (A. E. E)
^ 3. M^dea, near Damiette, on Pulicaria dyscnterica, 5,

vii, 93. {A. E. E.)

$ 1. Bone, 10, viii, 97. {A. E. E.)

Anthidium interruptum, F.

$ 1. Sidi Ferruch, on Echium, 8, v, 93. (A. E. E.)

$ 2. La Calle, visiting Scahiosa ruti&ifolia, 18, vii, 96.

{A. E. E.)

$ $. La Calle, 19, vii, 96. (A. E. E.)

$. Le Tarf, 17, vi, 96. {A. E. E.)

Anthidium laticeps, Mor.

^ 1. Constantine, 11, vi, 94. {A. E. E.)

Anthidium bellicosum, Lep.

$ 2. La Calle, 4 and 8, vii, 96. {A. E. E.)

^ 1. Biskra, Col de Sfa, on Teucrium poliwn. Eyes in

life reddish olive-brown. 2, vi, 93. (A. E. E.)

Anthidium afrum, Lep.

$ 1. Medea, under Kef-el-Ahmeur up to 2,300 ft., on

Carlina racemosa, 17, viii, 93. {A. E. E.)

^1. Tizi Ouzou,on the slopes of Mount Belona, on

Echinops, 14, vi, 93. {A. E. E.)

$ 1. Biskra, 30, v, 97. {A. E. E.)

^1. „ 31, V. 98. {F. B. M.)

Anthidium ferrugineum, F.

$ 1. La Calle, 19, vii, 96. {A. E. E.)
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Anthidium latreillei, Lep.

<^ 2, $ 2. Medea, on Eryngium friquctrum, 26 and 28,

vi, 93. (A. E. E.)

^1. Constdinime:, on Atradylis gmmnifera, 1, x, 93.

(A. E. E.)

$ 3, ? 2. Biskra, 28, v, 98 and 12 to 19, v, 97. (A. E. E.)

$ 3. „ on Atractylis serraUdoides and Ammi
visnctga, 13 and 31, v, 97. (A. E. E.)

$ 1. „ on Eryngium ilicifulium, 18, vii, 97.

{A. E. E.)

^ 3, ? 8. „ 23, V to G, vi, 98. {F. D. M.)

Anthidium sticticum, F.

$ 2, $ 1. Algiers, Hussein Dey, 4 and 15, iv, 93.

{A. E. E.)

$ 1. „ Colonne Voirol, 4, v, 93. {A. E. E.)

$\, % 1. Constantine, on Onohrychis venosa, 12, vi, 94.

(A. E. E.)

? 1. Bone, 16, iii, 96. {A. E. E.)

^ 4, $ 9. Algiers, 6 to 30, iv, 98. {F. D. M.)

Anthidium siculum, Spin.

^ 3, $ 1. Constantine, on M'cid, a common species visit-

ing Ccntmtrea, thistles and Convolvulus tri-

color, 13, V, 95. (A. E. E.)

? 2. Bone, 16, iii and 1, v, 96. {A. E. E.)

^ 1. Constantine, visiting Silyhum marianum and
Galactitcs tomentosa, 7, v, 95. {A. E. E.)

$ 1. Algiers, 30, iv, 98. {F. B. M.)

$ 2. Constantine, 15, iv, 98. {F. D. M.)

Anthidium strigatum, Pz.

^ 2, $ 1. Constantine, on Daphne gnidmn, 4, x, 93.

{A. E. E.)

? 1. „ on Ononis viscosa, 6, vi, 95. (A. E. E.)

$ 1. Le Tarf, on Verbena officinalis, 24, vii, 96. {A. E. E.)

$ 1. Biskra, on Atractylis serratuloides, 11, v, 97.

{A. E. E.)

$ 1. ,, on Ammi visnaga, 28, v, 97. {A. E. E.)

Anthidium manicatum, L.

$ 1. Algiers, 3, v, 93. {A. E. E.)

$ 1. Constantine, 10, vi, 95. {A, E. E.)
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$ 1. Medea, on Ccntaurea calcitrapa, 12, vii, 93.

(A. K E.)

$ 1. Mustapha Superieur, on Echium, 4, v, 93. {A. E. E.)

Anthidium diadema, Ltr.

$ 2. Medea, route d'Alger, on Ccntaurea niciecnsis

and Scahiosa maritima, 2G, vi, 93.

{A. E. E.)

^1,^1. Between Medea and Lodi, on Ccntaurea cal-

citrapa, alt. about 2,980 ft, 12,vii, 93.

{A. E. E.)

$. Medea, under Ke-el-Ahraeur, on Eryngium
tricuspidatum. "Colour when alive

wasp-yellow, 17, viii, 93. {A. E. E.)

$ 2. „ near Aine Souk, 29, vii, 93. {A. E. E.)

Anthidium konovii, Friese.

$. Philippeville, 20, vi, 98. {F. D. 31)
$. Constantino, 4, vi, 98. (F. D. 31.)

Anthidium affine, Mor.

$2. Medea, near Md. Ben Omar, alt. about 3,130 to

2,370 ft., on Eryngium triquetrum and Scahiosa

maritima, 11, vii, 93. (A. E. E.)

Anthidium affine, var. monile, 111.

^1. Medea, o\i3Ientharotundifola, 19, vii, 93. (A.E.E.)

$ 1. Le Tarf, on Vcrhcna officinalis, 24, vii, 90. {A. E. E.)

Anthidium cingulatum, Ltr.

^ 1. Medea, on Eryngium triquetrum, 27, vi, 93. {A. E. E.)

$ 1. „ on Onopordon macracanthum, 2, vii, 93.

{A. E. E.)

$ 2. „ on Inula viscosa, 9, x, 93. {A. E. E.)

Anthidium lituratum, Pz.

$ and ^. Numerous specimens visiting Onopordon

macracanthum, Centaurea calcitrapa. Verbena

officinalis at Medea in July ; Amherhoa lippii,

Ferida vesceritensis, Atractylis serrcduloides and
Tamarix at Biskra in April and May ; Cynara
cardunctdiis at Le Tarf in July. (^1. E. E.)
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Anthidium reticulatum, Mocs.

^ 1. Between Medea and Lodi, alt, about 2,S00 ft., on

Centaurea calcitrapa, 12, vii, 93, (A. E, E,)

Anthidium stigmaticorne, Drs,

$ 1. Biskra, north of railway, Kilom. 199, on Tcucrium
polium, 28, V, 94. {A. E. E)

(4tli and 5tli joints of the antenusB testaceous.)

Stelis aterrima, Pz.

^ 1, $ 3. Philippeville, 20, vi, 98. {F. D. M)

Stelis cassiop^a, n. sp,

S, plicoopteras affinis, facie magis rotundata, capite thoraceque

opacis, densissime punctati.s facile distinguenda.

(^j$. So closely allied to phceoptera, K., that it will only be

necessary to point out its differential characters. The head and thorax

are much more closely punctured so that their surface is quite dull,

and they are more evenly and closely clothed with grey hairs, the

abdomen on the other hand in the 9 is less closely though quite as

largely punctured especially on the 3rd segment. The abdominal

puncturation in the males of both species is very similar, but the 6th

segment in the ^ of pha^optera has a stronger apical angle. In both

sexes of the new species the face is broader and therefore rounder

and in the 9 the eyes are more convergent.

Long. 7-8 mm.

^ 2, Biskra, near Kilom. 199, visiting Ainberhoa lippii, 12,

iv, 95. {A. E. E.)

$ 1. „ above the barrage, visiting Amherhoa Hppii,

8, iv, 97. (A. E. E.)

$1. „ flying about "adobe" house walls, 27, ii,

97. {A. E. E.)

$ 1. Bone, 80, iv, 96. {A. E. E.)

Stelis nasuta, Ltr.

^ 1, $ 1. Constantine, 13, v, 95. {A. E. E.)

Stelis vachali. Per.

^1. Biskra, visiting Antirrhinvmi ra7nosissimu7n, 29, iii,

97. (A. E. E).

^1. „ on Atractylis scrratuloides, 13, v, 97.

{A. E. E.)

trans, ent. soc. lond. 1908.—PART n. (sept.) 17
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Stelis, sp. ?

$ 1. Le Tarf, visitiog heads of Cynara cardunculus, 23,

vii, 9G. (A. E. E.)

Allied to signata.

Stelis, sp. ?

^ 1. Biskra, amongst Tamarix, 4, iv, 97. (A. E. E.)

EucERA {Macovcera) ruficollis, Brulle,

^ 1. Constantine, on Carduus macrocephahts, 28, v, 95.

(A. E. E.)

EucERA {Macroccra) alternans, Brulle.

^1,^1. Constantine, on Alkanna tinctoria, 28, v, 95.

{A. E. E)
^ 2. „ on Anclmsa and Salvia pahda,

12, vi, 94. {A. E. E.)

^ 9, ? 1. Algiers, 14 to 29, iv, 98. {F. D. M.)

Eucera {MacTOcera) tricincta, Ev.

^ 5, ^ 5. Biskra, on Peganum harmala. " Eyes of $ sap-

green," 3 and 29, v, 94, 22, iv, 95 and
3, iv, 97. {A. E. E.)

? 7. „ 5 to 14, V, 98. (F. D. M.)

Eucera {Macroccra) cunicularia, K1.

^ 14, $ 10. Biskra, 1 $ visiting Moricandia arvensis, 14

^ and 8 $ visiting Amhcrhoa lippii,

11 to 27, iv, 95 and 10, ii to 26, iii,

97. " Eyes light greenish or light

yellowish-green." (A. E. E.)

$. „ numerous specimens 6 to 9, v, 98.

{F. D. 31.)

Eucera {Macrocera), sp. ?

$ 2. Medea, in bad condition on Scahiosa inaritima, 1,

vii, 93. {A. E. E)

Eucera {Macroccra) ciNCTELLA, n. sp.

Tricinctse affinis, sed minor, mas clypeo toto nigro, femina seg-
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mentorum abdominalium apicibus concoloribus et fasciis angustoribus

ornatis, distincta.

Apparently allied to tricinda, Ev. on account of the white apical

bands of the abdominal segments, but it is a smaller and darker

species and the apices of the segments are black.

^ . Face, clypeus and labrum entirely black, antennte reaching to

about the apex of the 2nd abdominal segment, vertex and mesonotum

clothed with ochreous-brown hairs, wings slightly clouded, thorax

beneath and propodeum clothed with paler whitish hairs. Abdomen
dull, very closely punctured, basal segment clothed especially at the

base with ochreous-white hairs, 2nd and following segments each

with a rather narrow apical band of white hairs, apical dorsal valve

punctured at the base and clothed with golden hairs towards the

apex which is rounded, 6th segment with an angular tooth on each

side at the apex, segments beneath shining, punctured, their posterior

margins rather widely piceous, legs simple, clothed with white hairs.

5 . Face clothed with white hairs, 1st joint of the flagellum about

equal in length to the 2 following together, mesonotum clothed with

rather l:)right brown hairs, thorax beneath and propodeum clothed

with nearly white ones, abdomen closely punctured, basal segment

clothed with ochreous hairs on its anterior half, its apical margin

smooth and shining, 2nd and following segments with a narrow apical

band of white hairs, that of the 5th golden in the centre, and the

2nd also with a line of white hairs on each side at the base, apical

dorsal valve small, finely and transversely rugulose, legs clothed

with white hairs.

Long. 11-12 mm.

^ 1, $ 1. La Calle, 19, vii, 96. (A. E. K)
$ 1, Tizi Ouzou, Mount Beloua, alt. about 1,700

ft., on Calamintha, 15, vi, 98. {A. E. E.)

EuCERA {MacTOcera) brachycera, Grib.

^ 1. Biskra, visiting Antirrhinnm ramosissinium, 21, iii,

97. (A. E. E.)

This $ agrees well with Gribodo's description. Friese

when he wrote his monograph of the Palaearctic species

did not know it.

EucERA (Macrocera) dentata, Klug.

$ 1. Biskra, visiting Limoniastrum giiyoniamun, 6, v, 97.

{A. E. E.)

$1. „ 23, V, 98. {F.D.M)
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EUCERA {Macrocr.ra) GRAJA, Ev.

^ G, $ 2. Le Tarf, abundant on Cynara cardunculus,

eyes in life sub-csesius, 28, vi and

23, vii, 96. {A. E. K)
$ 2. „ on Ccntaurca ouqnfolia, 27, vi, 96.

{A. E. E.)

EucERA [Macroccra) commixta, D. T.

$ 3. Constantine, 13, vi, 98. {F. B. M.)

EucERA {Macroccra) sp. ?

$ 1. Le Tarf, 24, vi, 96. {A. E. E.)

EucERA (Macroccra) pollinosa, Lep. ?

$ 1. La Calle, 15, vii, 96. (A. E. E.)

EucERA {Macroccra) lyncea, Moos.

$ 2. Between Medea and Lodi, on Ccntaurca calcitrapa,

alt. 2,980 ft., 12, vii, 93. {A. E. E.)

EucERA {Macroccra) ruficornls, F.

^ 4, $ 2. Azazga, main road towards the European
Cemetery and mule-track to the

right beyond. The Euccra was fly-

ing in some numbers about the

rudiments of a dead hedge and the

border of the mule-track, 30, viii,

93. {A. E. E.)

^ 2. „ Foret de Yakouren, on Carlina

raccmosa, 12 to 19, ix, 93. {A. E. E.)

$ 1. Var. with clypeus almost entirely black. La Calle,

9, vii, 96. {A. E. E.)

$ 2. Philippeville, 20, vi, 98. {F. D. M.)

EucERA (Macroccra) strigata, Lep.

^ 2. Tizi Ouzou, just over the ridge of Mount Beloua,

about 1,700 ft., on Calctmintha, 15, vi, 93.

{A. E. E.)

EucERA LONGicoRNis, L. = (Ufjicilis, Per.

$ 1. Bone, 15, iii, 96. {A. E. E.)

^ 1. var. (?) Algiers, on Antirrhinum ramosissimmn,

6, iv, 93. {A. E. E.)
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EUCERA, sp. ?

$ 1. Biskra, on Antirrliinmii o'cimosissimuni, 1, iii, 97.

(A. K E.)

Like lo)i(/icornis but labrum black and apical segments

dull.

EuCERA ALGIRA, Lep. '

? 1. Algiers, 6, iv, 93. (A. E. E)

Dr. Longstaff took a ^ at flowers of Sperfjula, at EI

Outaia, 1, iii, 05.

EuCERA CLYPEATA, Er.

^ 1. Bone, Route de I'Edough, 1, iii, 96. {A. E. E.)

$1. „ 9,v, 96. {A.E.E.)
% 1. Mustapha Superieur, amongst Centaurea scridis,

Echium and a Labiate, 4, v, 93. {A. E. E.)

^ 1. Constantino, visiting Silylum tnarianum and

Galactites toincntosa, 7, v, 95. {A. E. E.)

EuCERA NIGRIFACIES, Lep.

^ 1. Algiers, on Echium, 4, iv, 93. {A. E. E.)

$ 1. Medea, on Centaurea nicxensis and scabiosa, 26, vi,

93. {A. E. E.)

EuCERA EUCNEMIDEA, Dours.

^ 1. Constantino, visiting Silyhtcm- mariamim and
Galactites tomentosa, 7, v, 95.

(A. E. E)
^ 2, $ 3. „ $ on Gardmis pteraeanthus, $ on

Hypoelixris glabra, 9, v, 95.

{A. E. E.)

$ 1. ,, on Convolvulus tricolor, 14, v, 95.

{A. E. E.)

$ 1. Biskra, on Amherboa lippii, 11, iv, 95. {A. E. E.)

$ 1. Medea, on Centaurea, 26, vi, 93. {A. E. E.)

$ 2. Constantino, 18, vi, 98. {F. I). M.)

EuCERA CASPICA, Mor.

$ 3. Algiers, 9 to 23, iv, 98. {F. D. M.)

EucERA SAUNDERSii, Friese.

^ 5. Algiers, one on EeJmcm, 9, iii to 4, i v, 93. (A.E.E.)

^ 8, $ 6. „ 14, iii to 30, iv, 98. (F. D. M.)



262 Mr. Edward Saunders on

$ 3. Biskra, garden of Chateau Landon, 13, ii, 94.

{A. E. E.)

^ 9, $ 1. „ Left of Route de Tougourt a little

beyond Chateau Landon, on Periderea

fuscata, 21, ii, 95. {A. E. E.)

% 2. Constantine on M'cid, visiting Hypockseris glabra.

9, V, 95. {A. E. E.)

$ 1. „ visiting Goyivohulus tricolor, 13, v, 95.

{A. E. E.)

$ 3. Bone, 6, iv to 10, vi, 96. {A. E. E.)

^ 3. „ visiting low plants such as Diplotaxis, Linaria

reflexa and often patches of Arisarum vulgare.

15 to 16, iii, 96. {A. E. E.)

EUCERA NOTATA, Lep.

^3, ^2. Algiers, on Echium, 9, iii to 6, iv, 93,

(A. E. E.)

$ 12, $ 14. „ 14, iii to 23, iv, 98. {F. D. M.)

tl, ? 2. Bone, 18 to 23, iv, 96, {A. E. E.)

^ 1. Constantine on M'cid, visiting Carduus
pteracantlms, 9, v, 95. {A. E. E.)

EuCERA GRISEA, F.

$ 1, $ 6. Biskra, on Amherhoa lippii, 11, 12, iv, 95,

and 8 and 13, iv, 97. {A. E. E.
)

^ 3. „ on Ammi visnaga, 28, v, 94 and 27,

V, 97. {A. E. E.)

^ 1. Constantine, on Galactites tomentosa, 15, v
,

95. (A. E. E.)

g 4. Biskra, 6, v to 11, vi, 98. (F. D. 71/.)

^ 2. Algiers, 18, iii to 27, iv, 98. {F. D. M.)

EuCERA TRIVITTATA, BruUe.

$ 1. Algiers, on Echium, 4, iv, 93. {A. E. E.)

^ 1. „ on AsteoHscusmccritiinns, 10, v,d'3. (A.E.E.)

$ 4. Medea, on Eryngmm triqtictrum, 26 to 28, vi, 93,

and Scahiosa maritima, 1, vii, 93.

(A. E. E.)

$ 3. Azazga, alt. about 1,420 ft., on Echium, 13, vi, 93.

{A. E. E)
$ 1. Mustapha Superieur, amongst Ccntaurca, Echium

and a Labiate, 4, v. 93. (A. E. E.)

$ 18, $ 5. Algiers, 18, iii to 27, iv, 98. (F. D. 31.)
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The specimens from Azazga and Mustapha Superieur

are much larger than the others, but they have been

determined by Herr Friese as frivittata.

EUCERA NIGRILABRIS, Lep.

^ 3, $ 4. Biskra, 1 $, on Acanthyllis trccgacanthoides, 1 ^
on Calendula arvensis, the rest on

Moricandia arvensis, 2 to 8, ii, 94,

25, ii, 95, 4 to 11, ii, 97. {A. E. E)

All in perfect condition with bright fulvous hairs

on the base of the abdomen.

$ $. Biskra, various specimens, on Moricandia

arvensis, ii and iii, 95, 96 and 97.

{A. E. E.)

^ 4, ^ 4. Bone, sandy ground skirting the sea-shore,

visiting Alkanna tinctoria, all very

melanic, 4 and 9, iii, 96. {A. E. E.)

EucERA NIGRILABRIS, Lep. var. ?

$ 1. Biskra, on Bctama retam, 15, ii, 95. (A.E. E.)

Pale hairs extending over the whole surface of the

abdomen. I am indebted to Herr Friese for this determin-

ation.

EuCERA FERRUGINEA, Lep.

^ 6, $ 2. Bone,''visiting Zavendula stcechas, 29, iv to 25, v,

96. {A. E. E.)

% 4. Aine Kriar, visiting Linaria reticulctta, 20 to

22, vi, 96. (A. E. E.)

EuCERA ATRICORNIS, F.

^ 3, $ 4. Algiers, near Mustapha Superieur, in a field a

little beyond Colonne Voirol, amongst
Centaurea, Echium, and a Labiate, 6,

iv and 4, v, 93. (A. E. E)
^ 9, ? 1. „ 14 to 23, iv. 98. {F. D. 31)

EuCERA HISPANA, Lep.

^ 2. Constantine, visiting Cardims macroeephalus,

17, 18, V, 95. (A. E. E.) In
brilliant condition

$ 1. Bone, 23, v, 96. {A. E.E.) In brilliant condition.
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$ 1. Constantine, on Scahiosa maritima, 16, vi, 94,

faded. {A.E.E.)

^ 1, ^ 2. Aine Draham, on Ce7itaurea melitensis, 20, vii,

96, faded. (A. E. E.)

^ 2. Le Tarf, on Centaurea nafifolia, 16 and 17,

vi, 96. {A. E. E.) In brilliant condition.

^ 3. Medea, on Centaurea caldtrapa, 26, vi and 5,

vii, 93, faded. {A. E. E.)

^ 4, $ 6. Algiers, 31, iii to 27, iv, 98. {F. D. M.)

EucEEA ATERRIMA, Friese.

$ 1. Algiers, El Biar, on Echvmi, 20, iii, 93. (A. E. E.)

? 3. BAne, 4, 23, v, 96. {A. E. E.)

? 1. Algiers, 24, v, 98. {F. D. M.)

EUCERA NUMIDA, Lep.

$ 1. Bone, 7, iii, 96. {A. E. E.)

? 1. HippOne, 17, iii, 96. {A.E. E.)

$11. Algiers, 29, iii to 27, iv, 98. {F. D. M.)

EUCERA DENTIPES, sp. nOV.

(J. Nigra, pilis obscuro-ochraceis dense vestita, abdominis seg-

mentorum marginibus posticis dilutioribus, femoribus intermediis,

subtus prope basin dentatis.

(J. About the size of longicornis and clothed much as grisea ^
clypeus and labrum entirely black, antennte rather slender, the

2nd joint of the flagellum rather longer than wide, body entirely

clothed with dull ochreous hairs, those of the margins of the segments

rather paler, so as to show as narrow bands, legs clothed with brighter,

more rufescent hairs, the apical joints of all the tarsi testaceous, inter-

mediate femora armed beneath towards the base on the anterior side

with a sti'ong tooth.

Long. 14 mm.
Although f have only seen this single (J I have described it as new

as the character of tlie intermediate femora is so distinct that I feel

sure it must be specific.

$ 1. Biskra, near railway, Kilorn. 199, on Antirrhimtin

ramosissimum, 26, ii, 97. {A. E. E,)

Ancyla oraniensis, Luc.

(^ 8, $ 8. Biskrn, corn-lands bordering the Route des

Ziban, on Ammi visnaga, 18 and 25, v,

93 and 28, v, 97. {A. E. E.)
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$ 3. Medea, on the north slope of Koudia Sma, 8,

vii, 93. (A. E, E.)

^ 9, ? 1. Biskra, 16 to 23, v. 98. {F, D. 31.)

Meliturga pictipes, Mor.

^ 2. Biskra, 26, iv, 94. {A. E. E.)

^ 3, $ 1. „ on Ammi visnaga, 23 to 28, v, 97.

{A. E. E.)

^ 4, $ 9. „ 6 to 27, V, 98. {F. D. M.)

" The bees sleep at the end of a stick, or dead stem of

the spurge, head and thorax downwards, clasping the stem
with their legs and mandibles and resting their abdomen
on the top of the stem." {A. E. E.)

Melecta luctuosa, Scop.

? 3. Algiers, 9, iii to 13, iv, 93. (A. E. E.)

$ 1. Biskra, entering burrows of AntJwjjhorcc fidvitarsis,

20, iii, 94. (A. E. E.)

$ 2. „ 24, iii, 94 and 26, ii, 97. {A. E. E.)

$ 1. Bone, 4, iii, 96. (A. E. E.)

? 1. Algiers, 9, iii, 93. {A. E. E.)

? 6. „ 17, iii to 21, iv. {F. D. M.)

Melecta plurinotata.

^ 7. Algiers, 21 and 22, iv, 98, inquiline of Anthophora
romandii. (F. D. M.)

Crocisa major, Mor.

$ 1, $ 1. Constantine, on Inula viscosa, 4, x, 93.

(A. E. E.)

$ 1. Medea, on Mentha rotundifolia. 19, vii, 97.

(A. E. E.)

? 1. La Calle, 15. vii, 96. (A. E. E.)

$ 1. Biskra, on Ammi, 24, v, 97. {A. E. E.)

$ 1. „ " At rest during the passing of a big

cloud, holding on to the tip of a dead twig with its

mandibles only, and having its legs tucked up, its wings

incumbent upon the body and its antennas obliquely

porrect and subcontiguous or closely parallel with one

another." 17, iv, 97. {A. E. E.)

Crocisa ramosa, Lep.

$ 3. Biskra, 1, vi, 93, 24, iv and 13, viii, 97. {A. E. E.)
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$ 1. Medea, on Eryngium triq^ictrum, 28, vi, 98.

(A.U.U.)

$ $. La Calle, on Scahiosa rutieifolia, 18 and 19, vii, 96.

(A.KK)
$. Bone, 20, viii, 96. {A. E. E.)

?. Le Tarf, 24, vi, 96. {A. E. E.)

Crocisa quadridentata, n. sp.

Nigra, antennis crassiusculis, articulis quarto et sequentibus

valde transvei^sis Capite, thorace plerumque, abdominis segmentis

apicibus fasciis late niveis, medio interruptis, ornatis, segmentnm

primum et secundum lateribus quoque niveis et primum basi

niveum mesonoti scutum postice emarginatum et angulatum, scutel-

lum postice valde emarginatum et in angulos duos piceos productum

pedibus niveo-pubescentibus.

$ . Very distinct from any other species of the genus by its more

extensive pattern of snowy-white pubescence—the head, thorax

except a band across the mesonotum between the tegulse, and the

greater part of the scutellum, clothed with snowy-white hairs, all

the segments of the abdomen with a wide apical band of similar

hairs narrowly interrupted in the middle, the 1st and 2nd segments

with the sides also white-haired, and the first having its base also white,

tlie white pubescsnce of the 3rd and following segments almost covers

the wliole of the exposed surface, legs with the apices of the femora and

the tibite and tarsi externally clothed with white hairs, labrum

piceous, antennse very short and stout, piceous anteriorly, the basal

joint clothed with snowy hairs the 3rd joint almost as long as the

4th and 5th together the 4th and following transverse, much wider

than long, each joint posteriorly with a shining round impression, in

this respect agreeing with crassicornis, Mor., mesonotum coarsely

punctured, tegulre piceous, with fine very remote punctures, wings

hyaline, their apices darker, nervures dark piceous, the scutum of

the mesonotum is posteriorly emarginate, and its angles are produced

beyond the base of the scutellum so as to be slightly prominent, the

scutellum is very largely ^^mctured, emarginate posteriorly and

produced at the sides into two sharp piceous angles, the emargination

fringed with white hairs projecting from beneath—abdomen slightly

shining, finely punctured, apical segment bidentate, beneath shining

the segments each bearing two snowy-white sjjots, tarsi piceous at

the apex, there appears to be no fringe on the apex of the 6tli

segment.

Long. 9 mm.
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^ 1. Biskra, on Atractylis serratuloidcs, 13, v, 97,

(A. E. E.)

Apparently closely allied to crassicornis, Mor., but there

is no mention in the description of that species of the

peculiar form of the mesonotum, and the arrangement of

the white pattern on its abdomen appears to be quite

different, each segment having 2 oval spots widely

separated from the margin, whereas in this species they

have wide bands.

Anthophora quadrifasciata, Vill.

$ $ . Common. {A. E. E. and F. D. M.)

$. Visiting Prasium majus at Algiers in April, Pcganum
harmala at Biskra in April, Amvii visnaga

at Biskra in May, Echium italicum at Con-
stantine in May, Calamintha at Tizi Ouzou
in June, Atractylis gummifera at Bone in

August.

$. „ Centa^irea calcitra2)a at Medea in July.

$. „ Carlina raccmosa at Azazga in September.

{A. E. E.)

Anthophora garrula, Rossi.

? 1. Le Calle, 19, vii, 96. (A. E. E.)

Anthophora wegeneri, Friese.

^3, $1. Biskra, near rail, Kilom, 199. Visiting Limo-
niastrum guyonianmn ($ and $ in cop.) 13,

iv, 95. (A. E. E.)

$ 1. Biskra, on Amhcrhoa lippii, 11, iv, 95, (^A. E. E.)

?, „ 1, vi, 98, {F. D. M.)

Anthophora albigena, Lep.

$ ?. Various localities. {A. E. E. and F. D. M.)

$. Visiting Centaurca and Scahiosa, Medea, June

;

Mentha rotundifolia, Eryngium cuspidatum,

and Atractylis gummifera, at Bone in

August. (A. E. E.)

^. „ Calamintha, at Tizi Ouzou in June.

„ a Labiate, at Medea in June.

„ Solanum nigrum,dii Constantine in October.

{A. E. E.)
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Anthophora talaris, Friese.

$ . Biskra, visiting Peganum harmala, 12, iv, 95.

{A. E. E.)

Anthophora nigricornis, Mor.

^ 1. Biskra, in a garden beside the Route de Tougourt,

1, vi, 93. {A. E. E.)

Anthophora magnilabris, Fedts.

$ 1. La Calle, 8, vii, 96. {A. E. E.)

Anthophora fulvodimidiatus, Dours.

^ 1. Medea, on Gentaurca calcitrajja, eyes in life " light

sap-green," 21, vii, 93. (A. E. E.)

$ 1. Azazga, on Carlina raccmosa, 20, viii, 93. [A. E. E.)

Anthophora bimaculata, Pz.

$ 5. Biskra, visiting Amherhoa li])pii, 11 to 13, iv, 95.

{A. E. E.)

$ 1. Sidi Ferruch, on Ecliinm, 8, v, 93. {A. E. E.)

^ 1. Biskra, on Ammi visnaga, 30, v, 95. {A. E. E.)

? 1. Algiers, 30, v, 93. (A. E. E.)

? 2. Aine Draham, 21 and 22, vi, 96. {A. E. E.)

$ 1. Biskra, 9, v, 98. {F. D. M.)

$ 1. Constantine, 17, vi, 98. {F. D. M.)

$ $. Philippeville, 20, v, 98. (F. D. M.)

Anthophora sp. ?

$. Biskra, on Ammi visnaga, 30, v, 97. {A. E. E.)

Anthophora albocinerea, n. sp.

Nigra, pilis cinereo-albis dense vestita, clypei apice, labro, mandi-

bulis-que flavis; antennarum articulo tertio quarto quinto-que simnl

sumptis pocne longiore abdominis apice, ventro, tarsisque infra fusco

l^ilosis.

$ . A short compact species, entirely clothed above with white

hairs very slightly tinged with grey, wings hyaline, tegulse and

wing-nervures at the base pale, the latter darker towards the apex

of the wing, labrum, mandibles and the apex of the clyi^eus yellow,

the colour produced centrally in a pale line to its base, cheeks

entirely black, 2nd joint of the flagellum slightly longer than the

3rd and 4th together, mesonotum where visible through the dense
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clothing of hairs very closely and finely punctured, surface of

abdomen invi.sible in fresh specimens, but in a rubbed one seen to

be very finely punctured, the apices of the segments narrowly white,

5th segment at the apex with a triangular patch of -brown hairs,

apical dorsal valve narrow and pointed, clothed at the sides with

long brown hairs, segments beneath and tarsi inwardly clothed with

brown hairs.

Long, 8. mm.

$ 1. Biskra, on Echium huviile, 12, iv, 97. (A. E. E.)

$ 1. „ on the Sandhills, 5, v, 97. {A. E. E.)

Closely allied to intbcsceus but the short 2nd joint of the

flagellum and the pale labrum and mandibles will easily

distinguish it as well as the almost snowy-white pubescence.

Anthophora ferruginea, Lep., var. alhofcrrvginca,

Friese.

$ 1. Constantine, visiting Phlomis herhn-venti, " eyes

light-greyish or ashy-agate," 19, v,

95. (A. E. E.)

Anthophora quadricolor, Er.

^ 1. Le Tarf, 24, vi, 96. {A. E. E.)

^ 1. Pointe Pescade near Algiers, on Echium, 10, v, 93.

{A. E. E.)

Anthophora pubescens, F.

$ $. Algiers, on the ramparts, on EclmLin, 5, iv, 93.

(A. E. E.)

$ 3. Biskra, 17, iv, 94. {A. E. E.)

^ 2. „ on Moriccuulia arvcMsis, 3, ii and 22, iv, 97.

{A. E. E.)

$ 1. „ on Devcrra scojjaricc, 14, ii, 95. (A. E. E.)

$ 2. „ on Antirrhinum ramosissimuvi, 26, ii, 97.

{A. E. E.)

$ 3. Algiers, 14, iii, 98. {F. D. M.)

$ 1. Biskra, 6, v, 98. {F. D. M.)

Anthophora calcarata, Lep.

^ 1. Bone, asleep, hanging on to a stem by its mandibles
only, 17, xi, 93. {A. E. E.)

$ 1. Tunis, 20, xii, 93. (A. E. E.)
\
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^ 1. Biskra, on Zyf/ojjhyllum cornutwni, 10, ii, 94.

{A. E. E.)

5 1. „ near the Blockhouse above the Barrage,

24, iii, 94. {A. E. E.)

Dr. Longstaff took a ^ on flowers of Bdama rdam at

Biskra, 6, iii, 05.

Anthophora fulvitarsis, Brulle.

$ 1. Biskra, visiting Lycium afrum, 6, ii, 94. {A. E. E.)

^ 2. „ visiting Moricandia arvcnsis, 11 to 17, ii, 94.

(A. E. E.)

^ 1. Hippone, visiting Ccrinthc aqjcra^ 17, iii, 96.

{A. E. E.)

$ 2. Biskra, 7 and 25, ii, 94. {A. E. E.)

$ 1. Algiers, Colonne Voirol, 4, v, 93. (A. E. E.)

^ 1. Bone, on Atractylis scrorituloides, 2, v, 96. {A. E. E.)

^ 1. Biskra, burrowing in a bank by the market-garden,

20, iii, 94. (A. E. E.)

^ 2, $ 2. Algiers, March and April 1908. {F. D. M)
Dr. Longstaff found it common at Biskra, hovering at

flowers of broad-beans, February 1905.

Anthophora crinipes, Sm.

$ 1. Biskra, Village Negre at Acanthyllis tragacanthoidcs,

19, ii, 97. (A. E. E.)

Dr. Longstaff took 4 $ $ hovering over flowers of Acan-

thyllis trctgacanihoides at Biskra, 16, ii, 05 ; 2 ^$ on the

same plant at Hamman es Salahin, 17, ii, 05 ; and a ^
and $ at flowers of Asphodel and Cynoglossum, 12, iii, 05.

Anthophora ambigua. Per.

$ Biskra, stony hills north-west of the town, visiting

Acanthyllis tragacanthoides. " This species is common in

the desert, vigilant and very swift on the wing, hovering

and darting off at the least alarm like Macroglossa stella-

tarum or Plusia gamma ; in the intervals of business they

alight to bask on stones, sometimes hovering down, after

the manner of small Syrphidm approaching flowers, their

hum is nearly of the same pitch as that of an excited

hive-bee. I once found one asleep under a stone towards

evening." 27, i, 94. {A. E. E)
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^ 1. Biskra, rocky edges beyond the Pare de Beni Mora,

on Acanthyllis tragacanthoides, 6, ii, 94.

{A. E. E.)
'

$ 2. „ 5, iii, 95 and 4, ii, 97. {A. E. E.)

$1. „ 7, i, 97. (A. E. E.)

Dr. Longstaff took it on Vicia sp. at Biskra, and SjJcrgula

sp. at El Outaia, February and March 1905.

Anthophora robusta, King.

^ 1, ? 1. Constantiue, visiting Echium italicmn ^ , 22,

V, 95
; ? , 16, vi, 94. {A. E. E.)

$ 2. „ 18, vi, 98. (#. D. M.)

Anthophora hispanica, F,

$ 1. Bone, base of Mount Edough beyond the Orphelinat,

visiting Asphodehts microcarpus, 26, ii, 96.

(A. E. E.)

$ 4. „ visiting Ccrinthc aspera, 22, iii, 96. {A. E. E.)

Anthophora dispar, Lep.

^ 1. El Biar, near Algiers, 17, ii, 93. {A. E. E.)

^ 3. Bone, 26, ii and 2, iii, 96. " Eyes in life obscurely

subolivaceous with the usual deep-seated coarse

shady reticulation."

$ 1. Algiers, on Echium, 9, iii, 93. {A. E. E.)

^ 2, $ 5. „ 14, iii to i, iv, 98. {F. D. M.)

Dr. Longstaff took it on asphodel and cherry-blossoms

at Bougie, March 1905.

Anthophora nigrocincta, Lep.

^ 1. Biskra, on Acanthyllis tragacanthoides, 2, ii, 94.

{A. E. E.)

$ 1. Bone, visiting Asphodelus microcarpus. '*' Eyes black
opaque." 26, ii, 96. (A. E. E.)

Anthophora ventilabris, Lep,

$ 1. Biskra, near M'cid, 7, ii, 94. {A. E. E.)

$ \. „ about walls, of "adobe" in village Negre,
13, ii, 94. {A. E. E.)

% 2. ,, on Moricandia, 17, ii, 94 and 25, iii, 95.

{A. E. E.)
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Anthophora atriceps, Per.

^1,^1. Biskra, on Moricandia arvensis, 10, ii, 97 and
25, iii, 95. (A. K E.)

^ 1. ,, on Acanthyllis tragacantlioidcs, 12, ii,

97. {A. E. E.)

^ 4. „ on Antirrliimim ra7nosissimum, 26, ii

and 21, iii, 97. {A. E. E.)

Dr. Longstaff took it on S'pcrgida at El Outaia, 1,

iii, 05.

Anthophora romandii, Lep,

^4, ^9. Algiers, the host of Mclecta ijlurinotata, 14 to

22, iv, 98. {F. I). M.)

Anthophora albosignata, Friese.

^ 1. Biskra, on Picridium vulgarc, 11, iv, 97. {A. E, E.)

Anthophora biciliata, Lep.

$ 1. Algiers, 6, iv, 93. {A. E. E.)

^ 1. Hussein Dey, near Algiers, on Echium italicum, 4,

iv, 9:1 (A. E. E.)

^ 1. Hippone, on Ccrinthc aspcra, 17, iii, 96. {A. E. E.)

^ 4, $ 8. Algiers, 14, iii to 25, iv, 98. {F. D. M.)

Anthophora retusa, L.

$ 2. Bone, 11, v, 96. {A. E. E.)

var. with all the abdominal segments brown-haired.

Anthophora atroalba, Lep.

^ $. Numerous from Algiers, Hippone, Tunis, Bone.

[A. E. E. and F. D. M) ^ visiting Echium in

April ; Cichorium ioityhus and a LahicUe and
Lm)endula stceclias in May ; Ccrinthe aspera in

March. (A. E. E.)

Anthophora, sp ?

$ 1. Biskra, 3, iv, 97. {A. E. E.)

Anthophora pilipes, Fab.

^ ^. Common from various localities in March, April

and May. {A. E. F. and F. D. M.) Visiting
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Ccrintlic aqiera, Ischium and Prasium magus at

Bone and Algiers in March and April ; Stachys
circinata and Psoralca hitnminosa, at Constantine
in May. {A. E. E)

Dr. Longstaff took it at Hamman Meskroutine on flowers

of C'gnoglossum cheirifolium, 12, iii, 05, and at Hamman
Rhirha at flowers of Vinca, 28, iii, 05.

BOMBUS L^SUS, Mor.

^ ^. Me'dea, on Koudia Sma, alt. about 8,180 ft., on
Enjngivm triquetrwm and Echium, 3 and 8, vii,

93. {A. E. E.)

$. Medea, slopes of the Nador up to 3,300 ft., on
Ono'pordon macracanthum, 4, vii, 03. {A. E. E.)

$ 2. Lodi, alt. 2,980-3,440 ft., on Erijngiiim triquetrum,

it also visits Gcntaurca calcitrapa, 13, vii, 93,

{A. E. E.)

^ 4. Aine Draham (Tunisie), alt. 2,700 ft., visiting

Ccntaurea melitcnds, 20, vii, 96. {A. E. E.)

$ 1. La Calle, 14, vii, 96. {A. E. E.)

BOMBUS RAIELLUS, K.

$ 1. Aine Draham (Tunisia), alt. 2,700 ft., visiting

Gcntaurca mclitcnsis, 20, vii, 96. {A. E. E.)

A very unusual variety with the apical segments of the
abdomen white.

BoMBUS HORTORUM, L.

$ 2. Medea, slopes of the Nador, on Onopordooi viacra-

canfJmm, 2, vii, 93. (A. E. E.)

(^ 4, ^ 3. La Calle, on Delphinium pcrcqrinum,, 1 to 15,

vii, 96. {A. E. E.)

^ 1. Constantine, 19, vi, 98. (V. D. M.)

^ 1. Algiers, 6, iv, 98. {F. D. J/.)

BOMBUS SOROENSIS, F.

^ 1. Aine Kriar, on Linaria reticidatcc, 22, vi 96.

(A. E. E.)

BoMBUS TERRESTRIS {lucorum), L.

$. Constantine, on Onopordon macracanthum, 11, vi, 94.

(A. E. E.)
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^. Medea, slopes of the Nador up to 3,300 ft., on

Onopordon macracanthum, 4, vii, 93. (A. E. E.)

^. El Biar near Algiers, 17, ii, 93. {A. E. E.)

^ ^. Bone, 17, ii, 96 and 2, iii, 96. The common Bomhus
of the district. {A. E. E.)

$ 2. „ Djebel Edough, 11, v, 96. (A. E. E.)

^2, ^1. Algiers, 16, iii to 9, iv, 98. {E. D. M.)
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X. On the larvK of Trictenotoma child reni, Gray, Melitt-

oiiima insularc, Fairmaire, and Dascillus cerviuus,

Liiui. By C. J. Gahan, M.A , F.E.S.

[Read Marcli 18th, 190S.]

Plate VI.

In view of tlio divergence of the opinions that were at one

time hold in regard to the systematic position of the

TrietenotomicLv, a knowledge of the larvae of this family

must prove to be interesting, and I am now fortunately in

a position to be able to give some account of a larva which,

witliout doubt, belongs to the family. This larva was
received from the late M. Henri Rouyer, by whom it was
found in Java "by the side of the debris of pupa? and
imagines" of Trietenotoma childrcni, Gray.

A description is given also in this paper of the larva of

Melittomnia, Murray, a genus of Li//nex)/lid,v, and tiie

opportunity has been taken to add a figure of the little-

known larva of Dasrillns cervinus, Linn., which was described

by Eiichson in 1841.

1. The larva of Trictenotoma childrcni, Gray.

The larva is 12 centimetres (= 4-7 inches) in length, its general

colour pale yellowish-white ; the head, which is strongly exserteJ, is

reddish-brown with the front margin and the robust mandibles,

black. The head and anterior segments are somewhat flattened and

depressed ; the legs well developed, and rather widely separated by
tlie broad flat sternal plates. The general appearance would be very

suggestive of the larva of Fytho or Pyrochroa were it not for the

difference in form of the terminal abdominal segments. The 9th

segment is narrower and somewhat shorter than the 8th, is obtusely

rounded behind and carries at the apex two backwardly produced

processes which are curved upwards and sharply pointed at the end.

The anus is placed transversely on the ventral side of this segment

at about one-third of its lengtli from the end.

Head. Porrect, strongly exserted, transverse, rounded at the

TRANS. ENT. SOC. LOND. 190S.—PART II. (SEPT.)
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sides, Hi mui. broad, punctate above, reddish-brown with front

margin black, clypeus and epistome * not separated, the latter

slightly membranous at the front edge, labrum distinct, transverse

with obtusely rounded front margin fringed with hairs ; antennae

placed laterally on a slight projection of the head, 3-jointed, the

3rd joint very short and narrow, the 2nd much shorter and

narrower than the 1st ; on the vertex of the head a sutural line,

beginning at the occiput, extends a very short distance forwards in

the middle and then branches into two curved lines forming a

horse-shoe-shaped impression, from the anterior ends of which,

transverse lines may be seen running to the sides of the head to end

just behind the antennal supports, the form and course taken being

very much the same as they are in the larvas of Pytho and Pyrochroa
;

there are no ocelli visible ; mandibles large, curved, each with three

cusps or teeth at the apex, the left mandible has two teeth on

the inner edge ; the maxilhe have the usual basal joint or cardo, a

rather long and broad stipes which carries a 3-jointed palp, and

a rather broad obtuse inner lobe, which near the middle is provided

with a horny tooth bifi<l at the end, the dorsal division of this tooth

being slightly longer than the ventral, the lobe is furnished also with

some stiff setae ; mentum longer than broad, somewhat trapezoidal

in form, labial paljji 3-jointed, ligula narrow ; the hypopharyx

forms an arch on the dorsal side of the mentum and is produced in

front as a flat plate with a slightly emarginate border.

Prothorax widest a little behind the fi'ont border, being there

13^ mm. broad, narrowed at the base, where it is only 11 mm. broad
;

its length equal to that of the head measured from the occiput to the

front margin of the epistome : the surface smooth and impunctate,

yellowish-white with a few brownish patches
;
prosternum smooth.

MesothoraXy 11 J mm. broad across the middle, much shorter than

the prothorax, and slightly shorter than the metathorax ; it carries

on the tergum a transverse series of short, small longitudinal carinsB

near the front margin, and a set of smaller tubercles forming an

obli-iiue patch on each side ; the sternum is crossed by a narrow

slightly arcuate, pale band or depression in front of which is an area

covered with small corneous granules, while behind it there are on

each side a few more elongate granules or carinsc.

Metathorax, 11 mm. broad across the middle, a little longer than

the mesothorax, but similar to it in structure and in the manner in

which the small grauules and carinse are disiDosed on the tergum

and sternum.

* I use the term epistome to denote the piece, often separate, to

which the labrum is attached.
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Abdomen : The segments are gradually a little wider aud longer

up to the 4th or 5tli, and then narrower and shorter up to the 9th
;

on the tergites of segments lst-7th there is a median, triangular,

faintly depressed, paler-coloured area, at each side of which is a

series of small longitudinal carinas ; there are none of these carinas

or tubercles on the tergite of the 8th segment ; but on the tergite of

the 9th there are two transverse, curved, carina? placed a little in

front of the apical processes. The sternite of the 1st segment has a

straight, narrow pale band or depressioti across the middle but is

without granules or carinse ; the sternites of the 2nd to 8th segments

have each a similar, submedian transverse depression, with a

granulated area in front and another behind it ; the sternite of the

9th segment has a transverse series of granules near its front border,

close to the apex there is a curved fold in the integument, and a

little in front of this fold, lies the anal, transverse slit. The terminal

processes are 3 mm. long, and run almost parallel at a very short

distance from one another.

Legs : The coxjb are inserted obliquely a wide distance apart on

each of the thoracic segments ; they are short and scarcely in the

least exserted. The femora are stout, of moderate length, and much
thicker towards the apex, the tibice are nearly as long as the femora

and each is succeeded by a single rather strong claw.

Sjnracics : Nine pairs, transversely elliptical in form ; the first

pair twice as large as the others, placed on the sides of the thorax

just below the basal angles of the pronotum, the others placed

laterally on the dorsal side of the first eight aljdominal segments, the

pair on the 1st segment rather close to the front margin, each suc-

ceeding jjair farther back until at the 4th or 5th they come to be at

about the middle of the length of the segment.

In the provisional arrangement of the families of

Heteromera made by Ganglbauer in his new system of

classification of the Coleoptera, the Tridcnotomidm are

placed next to the TenehrioHidm, at the end of the series
;

and most authors when comparing TricUnotoma with

other Heteromera have professed to find the greatest

points of affinity with certain genera of the family Tcnc-

hrionidie. But in view of the light thrown upon the

subject by the larval characters, these opinions will, I

think, have to be altered. The larva of Trictenotoma has

not only a diflferent general appearance from all known
larva3 of 2\ncljrionidx, but differs also essentially in struc-

ture, especially in the wide separation of the legs by the

broad sternal plates, On the othe^- hand it has many
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characters in common with the larvae of PythidiB, Pjjro-

chroidtX and (UdemcridcV, and the chief differences, which
are to be found in the form of the 8th and 9th segments of

the abdomen, are of only secondary importance and such

as might be found to occur between different genera of the

same family. The presence of scabrous areas on the ter-

gites and sternites of several segments in Tridenotoma is

a character wanting in the larvae of PytliidcV and Pyro-

chro'id/i', but seems to have a correspondence with the

scabrous elevations or tubercles occurring on certain of the

segments in the larvse of OEdemcridiv.

On the whole, then, it seems to me that the Tridcnoto-

midm, in a phylogenetic system such as Ganglbaucr's,

should be placed not at the end, but at, or very near, the

beginning of the Heteromerous series. Although the

general appearance of the imago seems very unlike that

of the Fyrocliroidie or GEdemerido} or the other families

allied to these, yet it must be remembered that in one

very important structural character, namely the open
anterior coxal cavities, the TridcnotomidcV agree with these

families and differ from the Tencbrionid/v.

2. The larva of Mdittomma insidarc, Fairm. -'

Mdittomma insularc, Fairm., is a species o? ZymexyHd/B
that was first described in 1893 (" Bull. Soc. Ent. Fr." 1893,

p. cccxxiii). It occurs in the Seychelles Islands, and
differs considerably from other species of the genus McliU-

omma in one character which appears to have been over-

looked by the original describer ; the eyes, instead of

being widely separated from one another on the ventral

side of the head, are very closely a23proximated and almost

contiguous. Some larvffi of this sjDecies that were found

living in the stem of the coco-nut palm in the Seychelles,

were sent a few years ago to the Director of the Imperial

Institute, and by him were presented to the British

Museum, with a request for their identification. They
were accompanied by examples of the perfect insect.

Although no pupoe have been received, there can be no
doubt whatever that the larvae belong to the species indi-

cated. These larva3 are of different sizes, varying in length

from about 10 to 30 millim. ; and present a very strong

family resemblance to the other known larvae of Lymcxy-
lidfB, the only noteworthy difference consisting in the
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remarkable and peculiar characters of the 9th segment
of the abdomen.

The larva is of a pale yellowish-white colour, with the mandibles,

the fore margin of the head, and the greater part of the terminal

(ninth) abdominal segment blackish-brown. In general structure it

agrees very well with the larva of Lymexylon navcde, the head being

ratlier small, strongly convex or almost rounded, turned downwards,
and well exserted from the prothorax ; the latter large, considerably

raised and obtusely protuberant in front ; the legs rather widely

separated by the sternal plates, the coxoe exserted and rather long,

and the legs in other respects resembling those of Lymexylon. It

differs considerably however in the form of the 9th segment of the

abdomen. This segment is strongly chitinised and has the form of

a short cylinder, gradually widened out behind, obliquely truncated

at the apex, and there hollowed out in the form of a deep concave

depression, the surface of which is strongly chitinised, and marked
by a number (18 or 19) of large pits, each with a raised circular rim

and with a flat round tubercle in the middle. Twelve of these pits

form an outer ring, and five an inner ring within which are placed

the remaining one or two pits. The depression is sharply edged all

round, and dorsally and laterally the edge is somewhat serrated
;

while, corresponding with the serrations, the outer surface of the

segment is marked near the apical edge with short longitudinal

striae. It is only however in the larger larvas that the pits in

the apical depression have the character just described ; in smaller

larvaj, they are smaller in size, less approximated to each other, and

without the raised rim. At the base of the 9th segment on the

ventral side, the 10th or anal segment protrudes to form a sort of

pseudopod ; the surface of this segment on the jiarts bordering on

the anal opening, are somewhat granulose or shagreened.

In a larva measuring 25 mm. in length, the head has a transverse

diameter of 2| mm., the pronotum is 4} mm. broad, and 3 mm. long,

and the 9th segment of the abdomen is slightly more than 3 mm.
in diameter each way. The head is marked \<^ith a median sutural

line extending forwards from the occiput for some distance and then

dividing to be continued as two oblique lines ; the epistome is rather

long, gradually narrowed to the end, where it gives attachment to a

short narrow labrum ; the mandibles are short and robust, somewhat

triangular in form ; the maxilL-e are provided with a single obtuse

setigerous lobe, and 4-jointed palpi ; the labial palpi 3-jointed, the

ligula narrow, rounded at the end ; antennoe short, 3-jointed. The
raised anterior part of the pronotum has a somewhat roughened or

shagreened surface, and in large specimens is partly chitinised and of
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a reddish-brown colour. In such specimens also the terga of the 7th

and 8th abdominal segments have a slightly chitinised, reddish-

colonred, transverse band, the surface of which is shagreened. The
spiracles, to the number of nine pairs, are transversely elliptical in

shape, and situated as in the larva of Lymexylon.

8. The larva of Bascillns ccrvinus, L, (Plate VI, fig. 3.)

While this paper was in course of preparation, my
colleague Mr. C. O. Waterhouse received for identifica-

tion, a larva which was reported to be doing injury to

grass-lands near Clondalkin in Ireland. This larva was
unknown to us at the time, but Mr. Waterhouse soon

found that it agreed very well with the desci'iption given

by Erichson of the larva of Dascillus ccrvinus. Having
only a single specimen for examination, and not having

yet dissected out the mouth parts, we were led to suggest

that the larva might possibly be predaceous in its habits

instead of being actually a root-feeder. This suggestion,

however, proves to be wrong. Through the kindness of

Professor G. H. Carpenter, of Dublin, I have received

some additional si^ecimens of the larva, and have thus

been enabled to make a more detailed examination of its

structure. The large basal molar tooth with which each

of the mandibles is furnished affords strong evidence as to

the vegetable-feeding habits of the larva ; for such teeth are

never, so far as I know, met with in carnivorous larvae,

while of common occurrence in those larv£E that are known
to feed on wood or vegetable fibres. Professor Carpenter

moreover informs me that though he has not actually

seen the larvsB eat roots, he has seen them hanging on
to roots with their mandibles, and, further, the crops of

two that he examined contained finely divided earth

with some plant fragments. These facts, however, are

mentioned only because they serve to confirm the account

which we find has already been given of the habits of the

larva in two jiapers published by Professor Dr. J. E. V.

Boas. Unfortunately these papers were not noticed in the
" Zoological Record," and I have to thank Dr. Adam Boevinff,

who has been visiting the British Museum to study the

collection of beetle-larvae there, for bringing them to my
knowledge. To Dr. Boas also, my thanks are due for his

great courtesy in sending me copies of his papers. The
first paper, giving a very complete description and excellent
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figures of the larva, appeared in "Tidsskrift for Landbrugets
Planteavl," Vol. Ill, pp. 15.5^100 (1896), and the second,

with description and figure of the pupa, in the same
Journal, Vol. X, pp. 147-151 (1903).

The drawings prepared for me by Mr, Horace Knight
were already well advanced when I received Dr. Boas'
papers. They will serve to supplement in some of the
details, the figures and descriptious published by Dr. Boas,
and a very brief description of the larva is all that need be
given here.

The larva is of a testaceous colour, marked with transverse bands

of a somewhat paler tint especially on the ventral side of the

abdomen. The coxjb also are of a paler colour ; it is furnished with

a number of rather strong stitf hairs arranged somewliat in trans-

verse rows. Head relatively very large, the clypeus prolonged

anteriorly in the form of a broad flat plate (epistome) which overlaps

the base of the mandibles and ends in front in a short downwardly
curved piece that seems to represent the labrum ; this is only marked
off from the epistome by a slight incision or impression on each side,

Antennee. 4-jointed, the 4th joint very short and inconspicuous.

Mandibles robust, pointed at apex, each with two cutting teeth on
the inner side and a slender moveably articulated tooth (prostheca),

between which and the large basal molar tooth there is a broad

depressed space lined with a very pale coloured integument. Max-
illie with 3-jointed palpi, and two narrow lobes, the inner lobe bifid

at the apex. Labial palpi 2-jointed, arising each from a rather

distinct palpiger ; ligula emarginate in front. Abdomen made up
of ten segments, of which nine only are visible from above ; the

tenth very short, its sternite has an incision in the middle, and its

tergite is only just visible beneath the tergite of the 9th, the latter

has a short process projecting backwards at each side. Spiracles—
nine pairs ; the first pair situated, as shown in Fig. 3«, on the ventra

side of the prothorax, the others, very much smaller in size, placed

close to the antero lateral angles on the tergites of the first eight

abdominal segments. In structure the spiracles are very interest-

ing ; for as Dr. Boas has already pointed out, though with some

expression of uncertainty, they resemble those met with in certain

Lamellicorn larvae. Each has a somewhat crescent-shaped sieve-

plate, the concave side of which, into which fits the bulla, is directed

towards the head. Whether there is present or not a narrow slit-like

aperture between the bulla and the sieve-plate, is a point still to be

determined, This can o«ly be ascertained with certainty by making
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a section through the spiracle. Viewed in the ordinary way as a

transparent object under the microscope, no such aperture could be

made out.

The general resemblance that the larva of Dascillus

bears to a Lamellicorn larva has been remarked upon by
Erichson, and gives additional interest to the fact that the

spiracles show a great similarity in structure.

A description, with figures, of the larva of DascillKS

davidsoni, Lee, a North American species, has been
published by Mr. J. J. Rivers in the " Proceedings of the

California Academy of Sciences," 2nd Ser. Vol. Ill, pp.
98-96, PI. II (1891), and an account also is given of its

habits. In this larva the head is considerably smaller

than in that of D. ccrvinus, and the 9tli tergite of the

abdomen is more rounded behind and appears to have no
apical processes ; but the structure of the mouth parts and
appendages is essentially the same.

Explanation of Plate VI.

[See Exj)lanation fucimj the Plate.
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XL The systematic affinities of the Phoricla3 and of

several Brachycerous families in Diptera. By
W. Wesche, F.R.M.S. Communicated by J. E.

Collin, F.E.S.

[Read April Lst, 1908.]

" Plate VII.

While making some dissections of the mouth and
genitalia of Fhora inerassata, Mg. (the comparatively large

species common on our English hedgerows in August and
September), I have met with many peculiarities, and
have been struck with the position of the family in the

systematic lists.

This position has often been debated, the last contribution

being from Mr. Charles T. Brues of the Public Museum,
Milwaukee, Wis., U.S.A.* He considers that the Phoridoe

and Lonchopterida3 are distinctly related, and" that the

former also have affinities with the Borboridoe and Hippo-
boscidse, the wing venation being near that of Olfersia,

but as a compromise is willing that they should be placed,

as Dr. Williston placed them in 1896, in the Cyclorrapha,

between the Platypezidse and the Muscidae.

Since then Dr. Williston has found some "Nemocerous"
characters, " the venation being quite identical with that

of As2nstes of the Bibionida?," and considers that the

antennae do not offer " insuperable objections to the

location of the family among the Nemocera." He attaches

great importance to the fact that in several species tiie

palpi are two-jointed, f
The publication of these views called forth Mr. Brues'

essay, which contains a very able statement of the position,

an exhaustive review of the literature, but, I regret to say,

no convincing argument to support his views.

The late Baron von Osten-Sacken saw the affinities be-

tween the Phoridai and the Lonchopteridse and included

* The systematic affinities of the Dipterous family Pliorida?.

—

" Biological Bulletin," a'oI. xii, No. 6, May 1907.

t Some common errors in the nomencLiture of the Dipterous
wing.—"Psyche," Dec. 1906.
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them both in a sub-family, " Energopoda," with the Asihdas

and Empidse, placing the group at the end of the Orthorra-

pha.* Herr. Theo. Becker thinks that they are derived from

Nematocerous forms allied to the Mycetophilida) and

notices the structure of the bristles found only in the

Phoridas and Mycetophilidae.f

Schiner in his "Fauna Austrica" placed them between the

BibionidiB and the Borboridae, but whether for convenience,

or on account of affinity is not clear.

Not one of these authors is sure whether this family

belongs to the Orthorrapha or to the Cyclorrajjha, and
nothing definite seems known about the mechanism of

the pupa-case.

The problem being so difficult of solution, Osten-Sacken

even going so far as to say that " a real affinity with Phora

does not exist anywhere," it niay seem presumption in me
to attempt to solve it, as I certainly have no jiretensions

to a comprehensive knowledge of exotic species of Diptera.

But I am encouraged to present my views, as I attack

from a new position, none of these writers with the possible

exception of Becker having made much use of the micro-

scope, while the great majority of the observations from

which my conclusions have been arrived at, are founded

on the anatomy and microscopic structure, the minute

size of these insects mostly requiring a magnification of

250 diameters fur a good view of such organs as mouth
parts or genitalia.

After an examination and comparison of a number of

preparations, and a study of the genitalia of several species

of Phoridas, (I was already familiar with the Muscid forms),

I came to the conclusion that they have no real affinities

either to the Borborida' or the Hippoboscida?, the families

that are placed before and after them in Mr. Verrall's list

of British Diptera. Further, they are sharply divided from

any of the Muscidas by the absence of the ptilinum, the

membrane on the head, which being inflated, is used to

push the cover off the pupa-case. The absence of this

structure raises a very strong doubt as to whether the

Phorida3 have any place in the Cyclorrapha ; a doubt that

in my mind is a certainty that they have not.

* The position of Phora in the system of Diptera, " Ent. Mon.
Mag." 2nd ser., vol. xiii, pp. 204, Sep. 1902.

t Die Phoriden. Abh. d. k. k. Zool-botan. Ges. AVien. Bd 1.

Ueit 1.
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It is not only (1) the absence of the pitilinum that

separates this family from the Astiadee, or Borborida? on
one side, and the Hippoboscidse on the other, but also

(2) the venation, (8) the general morphology, particularly

of the fore limbs, (4) the articulation of the antennae, (5)

the character of the anterior thoracic spiracles, (6) the

structure of the eyes, (7) the peculiarity of the hair

structure, (8) many characters of the mouth parts, (9) and
the peculiarities of the genitalia.

2. The venation. This is so striking and so well known,
that it needs no description, and the absence of true

transverse veins, brings it far closer to such combinations

as are found in the Simulidse, the Mycetophilidse, or even
in some of the Dolichopodidse than to the Muscid type.

In Trineiira aterrima, F., is found a rudimentary vein,

consisting of microscopic hairs, following the course of the

wing-edge.* This probably shows that the lower thick

vein which so abruptly stops, at one time continued to the

end of the wing and is the second longitudinal ; in com-
paring the venation with that mentioned above, this ought
to be taken into consideration.

Becker has expressed very similar views to those

annunciated earlier in this section, in his monograph
already referred to. Brues, while holding to his opinion

as regards Olfersia, admits that the affinity between the

venation in Phora and MycctopliUa, as analyzed by
Girschner, and which is the source from which Becker's

opinion is derived, is almost convincing.

It will thus be seen that the Phorid venation is but of

small assistance to the systematist, as in spite of its being

so simple, striking and peculiar, it has led to very divergent

opinions, it having been claimed as identical with Aspistes,

and near to Mycetophila and Olfersia !

8. Morphology. The general shape approximates more
to that of the Pulicida; at the other end of the scheme,
than to the flattened Pupipara, and the long coxae and
the legs are similar to those of the Mycetophilidoe, the

Lonchopteridae and the Dolichopodidae.

4. The antennm. The articulation of the third joint of

the antennae on to the second is very characteristic. I say

the second joint as Brues has clearly shown in the paper
already referred to, that what is usually called the first

* Indicated in Schiner's " Fauna Austrica, Die Fliegen," Plate II,

Fig. 4.
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joint is a fusion of the first and second. Personally I am
inclined to go further, and see more than two joints in

the fused part, but for the present I will accept Brues'

nomenclature.

The third joint when seen in microscopic section is

found to be hollow, very neatly fitting round a bulb at the

end of the second joint, which is articulated by a short

process descending from the third joint. This is well seen

in Conicera atra, Mg., P. rujicornis, Mg. and indeed in every

species I have examined ; it appears to be a constant

Phorid character.

In the Muscidse the third joint is slightly hollow at the

base, and is penetrated by a cone-shaped process from the

second joint which is in contact on all sides, there being-

no special articulating part. A similar arrangement to

that found in the Phorida3 (as far as my observations go)

is only found in a few genera in the Dolichopodidse and in

LonclwptercL Jiavicauda, Mg., and in these in a modified

form. It will be found in most of the genus Doliclwims,

and D. acuticornis, W., and Gymnopternus assimilis, Staeg.,

show it particularly well. This I consider a strong mark
of affinity, which as I shall show later is only one among
many.

5. The thoracic spiracles. The anterior thoracic spiracles

are very constant in character in families, and show little

or no variation in genera and species. In F. incrassata,

P. concioma, Mg., T. atcrrima, G., atra and Gymnophora
arcuata, Mg., they are circular, with chitinous rings or edges,

and fringed with simple hairs.

In the MuscidjE and the Hippoboscidse they are oval

and have branched hairs. In the Lonchopteridse they are

oval, but more rounded than in the Muscidae. In the

Dolichopodidge they resemble the conventional tear,

rounded at one end, and gradually tapering to a point.

In the Mycetophilidse and tlie Leptidae, the bordering ring

is not so well defined and the shape is inclined to the

oval. In the Empidne they are circular, and as in the last

four families, simply ciliated, and are very similar to the

organs as they are found in the Phoridse.

6. The structure of the compound eyes. In the Nematocera
the compound eyes often consist of a chitinous plate,

pierced with circular apertures for the lenses. When the

eyes are pubescent, the sub-quadrate space between four

lenses is occupied by a hair, the socket of which is very
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marked, and relatively large ; this condition is well seen

in some Mycetophilida. A somewhat similar structure is

found in some Dolichopodidte, that in Porphyrons gravipes,

Wlk., being a good example.

In P. incrassata, P. rujipes and T. aterrima and a number
of other species this is so far modified that the plate has

gone, but the eyes are bordered by chitinous bands, and in

each junction of the bands is a socketed hair, very similar

if not identical in structure with the hairs found in the

Nematocera or Brachycera. The pubescence found on
the eyes in the Muscida^ is of a different type, being

transparent and weak, and not tapering, just the opposite

being found in the Nematocera, where each hair tapers

from a comparatively broad base to an exceedingly sharp

point, while in the Muscidaj the socket is so minute as

often to be scarcely visible, and the lenses are never

separated by bands.

7. TJie structure of the hair and bristles. This is peculiar;

it is as if each single bristle were made up of a number of

fine hairs of various lengths, so that its point and edges

appear almost plumose, certainly serrated. The hairs are

numerous and strong, and so characteristic in appearance,

that it is easy to recognise them as either from a Phorid,

or as the apical bristles from the tibia3 of a Mycetophilid.

The Mycetophilidse are the only other family in which
this structure is found, and in them only on the tibiae.

It is figured in Becker's monograph already referred io,

but will require a magnification of 250 diameters to see

clearly on the actual insects. It is so characteristic, that

even were other similarities absent, I should consider it a

strong mark of relationship.

8. The mouth 2^arts are difficult to study owing to small-

ness of size, but can easily be seen to have but little

affinity with those of tlie Mycetophilidje, and indeed might
be thought to approximate (as they do in some characters)

to the Muscid form, yet as I shall show later, can only be
homologised by comparison with Nematocerous forms.

Except in Gymnophora arcuata, Mg., and here I am not
quite certain owing to the imperfection of my preparation,
the armature of the species examined is different in the
sexes. Not in the manner found in Tahanus and Culcx,

where the males are without the mandibles, but in the
structure of the labrum and the aculeations or teeth on
the paraglossse; the labrum has in the females of many
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species, a frontal barb and lateral sharp processes, while

in the male it is, though ample in size, quite unarmed,
and the teeth on the paraglossse are much less developed
than those of the female.

The arrangement and number of parts are nearly similar

to those in Bihio ; but the paraglossoe are very large and
bear rather widely separated, relatively narrow tracheae

;

the cleft between the paired lobes is very deep and unlike

Bihio has chitinised plates on the interior edges. The
mandibles are soldered into the mentum in the median
line, and consequently are as in Do/ichojms as well as

JBibio on the ventral side, opposed to the condition found
in the Muscidoe, where they are invariably on the dorsal

side.

The lacininse of the maxillae are fused at their points

and form the curious triangular aculeation, at the base of

the cleft of the paraglossae characteristic of the Phorid
trophi; the cardines are hard to differentiate and may
have disappeared. The labrum has in addition to the

armature already mentioned, in all the species I have
examined, a minute pubescence on the anterior extremities,

only to be seen with very high powers. The hypopharynx
is strong, and deeply channelled and suggestive of a

raptorial habit.

The paraglossae carry a number of " taste hairs" which
occupy two positions, as besides the usual solitary hair at

the end of the trachea, there are a number of taste hairs

on the edges of the paraglossae, the ventral surfaces of

which have a tendency to chitinise, and have an appearance
similar to that found in Nematocerous forms.

This arrangement is peculiar, and a search through my
collection has resulted in the finding of a striking similarity

in the paraglossae of Leptis scoloijacea, L., not only in the

position of the taste hairs at the edges, and the chitinous

ventral membrane of the paraglossae, but in the general ap-

pearance, in the narrow tracheae, the tubes much separated

from each other, and in the deep cleft, the edges chitinised

between the two paraglossae. The mandibles are also on
the ventral side, but here the similarities end, as the}^ are

laterally placed and have not fused in the median line.

Similar conditions are found on the labium of Lonchoptera

fiavicauda, Mg., together with an armature identical with

L. scolopacea. The tracheae are narrow, and spring from

paired chitinous plates. The palpi are maxillary and not
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labial, as I find atrophying blades of the maxillaa at

their bases. In my paper on the mouth parts of the
" Nemocera," published in the "Journal of the Royal
Microscopical Society" in 1904,1 described them as labial

as my preparations showed no maxillae, but my dissections

lately made have been more successful, and enable me to

say that the lacinia or blade of this insect is 85 /ix. or

a^jj- inch long, and I submit that it is as easy to overlook,

as it is difficult to dissect, objects of this size.

It will thus be seen that I have found a striking affinity

between these three families in the mouth parts, which
show that the true place of Phora is among the older

families of the Brachycera.

In the Phoridse the palpi in the limited number of

species I have examined are labial. This point I very

carefully studied, as the palpi being maxillary in Lcptis

and Lonclioptcra made me suspect that I was wrong in

describing them as labial, though perhaps this has little

bearing on the matter, if it be remembered that Bibio and
Chironomus differ in this respect.

The palpi are very large, and bear a number of the

characteristic Phorid bristles ; at their bases are many
wrinkles, scarcely annulations, and in one preparation,

Fhora concinna, Mg., they are two-jointed. This is not,

however, the only Nematocerous character; in T. aterrima

the palpi bear the sense organ, found on the second joint

in the Mycetophilidte, Bibionidfe, Simulida? and Rhyphidse.

This I have thought to be an olfactory organ and I have

figured it as such, as it is found on the palpi of Bibio

hortulanus, L*
9. 21ic genitalia (male). The hypopygium is free and

is joined to the abdomen by a membrane ; it is furnished

with representatives of the usual paired organs. In P.

incrassata these are hairy bulbs much closer in function

and appearance to the cerci of Periplaneta than to the

usual hooks or forceps of Diptcra. In another species,

P. concinna, Mg., only a single hairy organ, with a trans-

verse suture, placed on an asymmetrical platform, is present.

In T. aterrima two minute hairy bulbs are present. The
part that supports these organs and the anus, is in a more
dorsal position and is separated by a suture from another

lower part. This lower part seems to be formed of the

* Some new sense organs in Diptera. " Jour. Quekett Micr.

Club," ser. 2, vol. ix, Plate VII, 1904.

TRANS. ENT. SOC. LOND. 1908.—PART II. (SEPT.) 19



290 Mr. W. Wescbe on systematic affinities of the Fhoridaj

forcipes interiores and j^a/^Ji genitalium and contains the

penis. Usually these organs are hidden in tlie cavity of

the hypopygium. In P. incrassata are found paired hooks

and plates, the latter covered with a minute sculpturing

of the chitin identical with that found on parts of the

genitalia of PcripJancta. These hooks and plates surround

the penis, which is formed of a hyaline membrane based

on a chitinous ring, and with some structure and tubercles

on one side. The ejaculatory duct runs up through the

chitinous ring, and opens on the side opposite the tubercles.

The penis is asymmetrical, and is the simplest and rudest

that I know in Diptera. The spinus (unless it has soldered

into the back of the penis, and is present as the "structure"

alluded to above), and the apodemes, appear to be absent.

P. concinna has a more elaborate penis, and its base is

fused with a lever wliich probably represents the great

apodemes, and sensory structures represent the palpi

genitaliura and forcipes interiores, but this last portion of

the genitalia is difficult to understand and requires more

material for study. In T. atcrrima, though the containing

plates of the lower part arc easily differentiated as forceps

interiores and palpi genitalium, the penis is minute and

unsymmetrical, and seems to be a membrane based on a

ring as in P. incrassata, hut the ejanhlatory sac and apodc^ne

are quite obvious.

A fourth species, P. rujlpes ?, has the penis and sur-

rounding parts of another type. The variations generally

are much greater than usually found between species, or

even genera in the Muscidse. One cannot but be struck

by the extraordinary anomalies in the parts ; all these

insects have the organs representing the forcipes superiores

and forcipes inferiores of a more archaic type than those

found in the Mycetophilidse, together with (in Trineura)

an ejaculatory apparatus such as is found in the highly

specialised Muscida3.

In Conicera atra, Mg., the genitalia are far more sym-

metrical and appear to approximate to the form that is

found in the Lonchopterida3, and both suggest a relationship

to Dolichop>us.

The genitalia (female). The ovipositor is fairly simple
;

it is similar in general plan to that found in the

Dolichopodidas, that is to say it is moderately long, pro-

trusile, and with distinct joints, but lacking the chitinous

rods found in the Muscida). At the distal extremity are
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the usual sensory organs. The receptacula seminis are

sokible in the process necessary for preparing the insect

for high-power microscopic examination. This is never
the case in the Mnscidre, with the exception of the

Chloropiclse.

In the ovipositor of P. curvinervis, Becker, I found a

single cliitiuous rod which appears to be homologous with
the apodeme found in the ovipositor of Siniulium reptans,

L., and there are chitinous levers connected with the

valves similar to those found in Chironomus, in Giimno-

fliora arcuata,, Mg., P. lutca, Mg., and P. rujlcomis, Mg.*
On the extremity of the ovipositor of P. ruficornis there

is a chitinous serrated process, and the abdomens of two
females contain larva3 of an unfamiliar type, and I think

that this species is viviparous.

Those who have had the patience to follow me through
these details, necessary to prove my case, will see that in

this farail}^ are preserved characters of very archaic type

in the peculiar bristle structure, in the cerci, and in the

Periplaneta-like structures in the male genitalia while

other parts approximate to the Muscid type in the ejacula-

tory sac and apodeme. In the ovipositor of the female

will be found similar anomalies. The ovipositor may be
said to be nonexistent in the Nematocera, in the Phoridai

it is well developed, yet in some species carries structures

only found in the Simulidse and Chironomyidaa.

In the trophi, the presence of two jointed palpi in at

least two species, the sense organ in Trincvirt and the

very general situation of the embedded mandibles on the

ventral side are distinctly Nematocerous characters ; while

the teeth on the paraglossse are a character only hitherto

found in the Muscida3.

The labrum and hypopharynx are nearer the same parts

in the Brachycerous Dolichopodidas and Empidse than to

homologous structures in any other family, while the

paraglossse and their tracheae are very similar to those

of Lonchoptera and Leptis.

I have lately found in the heads of some Asilidse, Empidae
and Dolichopodidse a chitinous bulb at the base of the

hypopharynx, connected with that organ by a tube and
having some contrivance resembling a valve. It is ob-

viously homologous with the pharyngeal pump in Culex,

* The genitalia of both sexes in Diptera. Wesche, Trans. Linn.
Soc. Second series, Zool. vol. ix, p. 36.3.
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but differs in sliape, in the valve, and in being more highly

chitinised in the outer envelope. The appearance of this

organ in Asilus and Doliclwinis is so singular and so

similar as to indicate a very near relationship between
these three families. The AsilidaB alone among the

families of the Brachycera preserve the ciliated hypo-
pharynx, which is so constant a character in the

Nematocera.*
Weighing these facts, I must extend Becker's idea of

relationship to the Mycetophilidse ; I think that while the

Mycetophilida:;, Asilidas, Empidae, Dolichopodida^, Loncho-
pteridte, Phorida^ and Leptida3 have had a common ancestry,

the Dolichopodidai and the Phorida3 have each inherited

a more than normal tendency to vary, resulting in the

curious contradictions in detail that are found in the

Phoridse, and the wide departure of the Dolichopodida)

from the usual type of mouth, the character of the tracheae

in most genera being unique.

It will be noticed in the families enumerated above, that

the wing-venation is fairly complex in the larger insects,

and simpler in proportion to the size of the others.

Taking as an example the venation in Hippo'bosca, which
we know by the character of the mouth, has degenerated

from a Muscid form, we there see a tendency for the

transverse veins to shorten or be lost, and for the veins

to leave the lower part of the wing. This is what has

also happened in the Phorid?e and Simulidse, and all three

groups appear to have undergone parallel degeneration.

As the parasitic habit increased, or size decreased, the

wings, being less used or having less weight to bear,

became more simple as regards their venation. In the

Lonchopteridce the mouth has closely preserved the

characters found in Lcptis, and except for the remarkable

wings and their sexual differences, developed no striking

peculiarities, and is probably a family much less liable to

vary than Phora ; so in the wings less simplification is seen

though the transverse veins have disappeared. A parallel

case appears to exist in the Psychodida'. The fact that

apterous or semi-apterous species exist, belonging to the

Phoridffi, Dolichopodidre, and Hii^poboscidge, bears on my
argument, and demonstrates the superior value of the

mouth parts as tests of affinity.

* The inouth parts of the Nemoceia. W. Wesche, Jour. Eoy.

Micr. Soc. 1904, pp. 28-47.
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This being so the venation, invahiable as a generic

character, must be a secondary consideration in grouping

the families, for which characters derived from the mouth
parts are of greater importance. It follows that drastic

alterations are necessary not only in the group under
discussion, but even in the Cyclorrapha.

The families of the Brachycerous Orthorrapha are ar-

ranged in Mr. G. H. Verrali's list of British Diptera in the

ord^r given below in the left column ; in the right column
as I propose to rearrange it.

Stratiomyidse Asilidse

Tabanidse Empidse
Leptidas Dolichopodidse

Asilidse Phoridse

Bombyiidas Lonchopteridce

Therevidae Leptidse

Scenopinidoe Stratiomyidce

CyrtidsB Tabanidse

Empidee Bombylidge

Dolichopodidse Therevidaj

Lonchopteridce Scenopinidsc

Cyrtidse

The Asilidse are placed first on account of the Nema-
tocerous hypopharynx and of the process in the pharynx
homologous with the " pharyngeal pump " in the Culicida%

and therefore also a Nematocerous character.

The Empidse follow, as they have the same organ but
in a modified form. It is well seen in E. livida, L. and in

many of the minute Tachydroniia.

The Dolichopodidse must come next as the possession

of a similar process shows a very close connection between
these three families, while the arrangement of the mouth
as regards the mandibles is also a Nematocerous character.

The Phoridaj follow, not only on account of their Nema-
tocerous characters demanding an early place in the

Brachycera, but also from a number of characters which
suggest an affinity with the Dolichopodidse, and in a less

degree with the Empida?. I propose to state these at

length at the end of the paper.

The Lonchopteridse are placed next on account of

similarities in the trophi and many other points, follow-

ing Dr. Williston's and the late Baron von Osten-Sacken's
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classitication. The Leptidiy come next, as their mouth
parts are nearly identical with those of the Lonchopteiida?.

Then come the Stratiomyida?, Tabanida?, Bombylida^,
Therevidce and Scenopinidce in their usual order, and the

Cyrtidas close the list in the Orthorrapha, occupying a

position where their very large teguhie do not seem at ail out
of place. It will be seen by this rearrangement that the first,

second and third families possess the striking character of

the process in the pharynx, the third, fourth and fifth,

the equally striking character of the peculiar articulation

of the antenna^, while the fourth, fifth, sixth and seventh
have chitinous plates on the paraglossa;, and from the

second to the seventh family (the Stratiomyidas) all six

have the mandibles embedded on the ventral side.

Affinities between the Phorid.e and the Doli-
chopodid^.

1. General morphology.—The thorax and the coxae,

particularly the fore coxa\ are often similar, and the legs

are sometimes much alike.

2. AntenN/E.—The Dolichopodida^ Phorida^, and Lon-
chopteridffi have a common peculiar articulation of the
third joint, discussed more at length in the earlier part of

the paper.

3. Characters in the mouth parts.—(a) In Doli-

chopus the mandibles are also embedded on the ventral

side, on the median line of the mentum. (h) What re-

mains of the maxillai instead of remaining in the base

of the labium as is almost invariably the case, occupy
a very anterior position, as far as my observations go—

a

unique position and a character confined to the two
families, (c) There are only two other families in Diptera
in which the labrum is armed, the Dolichopodidte and the

Empidie. (d) On the labrum of many species of Phorida3,

high powers show a decided pubescence. The hairy

nature of the labrum is a peculiar character of the Doli-

chopodidaj. (c) The hypopharynx is strong, deeply
channelled, and viewed laterally is more like its homo-
logue in Bolichojms than in any other family. (/) The
palpi are large, and bear a number of bristles, and similar

conditions exist in many Dolichopodidse. (g) The taste

hairs are similarly arranged, and are larger than in the

Museid SB.
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My stutly of the Phorklye is based on about a dozen
species belonging to four, or if we admit Apiochmta of

Brues, five genera, and in all the characters of the trophi,

with the exception of the palpi, have been very constant,

while in the Dolichopodida3 they vary greatly. The short

predaceous labium of Aphrosylus, Dolichopus or Medcterus,

lengthens in some Gymnopterwps (G. assimilis, StiBg., for

example), and is specialised for flower feeding in Orthochile,

while Psilopus toieclcmannii, Fin., has lost the curious

characteristic tracheae of the family. I therefore point out

that the affinities pointed out are most readily seen and
understood in the genera, Dolichopus, Aphrosyhis and
Iledeterios.

4. The structure of the compound eyes.—The
character of the pubescence on the eyes is similar in some
Dolichopodida;! and Phoridre ; it has been fully discussed

in section 5.

5. Characters in the male genitalia,—The Doli-

chopodida3 in the majority of species, have the hypopy-
gium much developed, free, and attached to the abdomen
by a membrane ; the forcipes interiores and palpi genita-

lium are outside the cavity of the hypopygium. Similar

conditions are only found in the Phorida3, the two famihes
sharing these characters, though the armature is unlike in

detail and general arrangement.

6. Characters in the female genitalia.—In the

DolichopodidiB the ovipositor is similar in type, though
with one joint more—all the Phoiidse examined having
six segments in the abdomen and three in the ovipositor,

while D. griseipennis, Stan., has five in the abdomen and
four in the ovipositor. The receptacula are also soluble in

the preparation of the insect. This is common in the
Nematocera, but quite rare in the Brachycera.

7. Predaceous character.—This calls for evidence
as it has not before been touched on. {a) The structure

of the mouth parts in the hypopharynx and labrum sug-

gests a raptorial habit, (h) The legs also, (c) A prepar-

ation of the female of P. rnfipes shows in the contents of

the abdomen, the appearance which I associate with the

digested blood or juices of insects, (rf) I have in my
cabinet a small acalyptrate Muscid which I took out of the
grasp of P. concinna^. Both are mounted on the same card,

and till I examined them with a lens, I was under the

impression that they were "m copula" ; unfortunately the
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head of the victim has been lost, but enough remains to

take away the character, or to put it the other way, to

establish the character of P. concinna as predaceous, but

of course I do not commit myself to the statement that

every species in the family is predaceous, probably like the

Dolicbopodidai they will feed on any animal food. It is

but fair to say, that so far nothing similar has been observed

by collectors of Phoridse.

In conclusion I must express my great obligations to

Dr. J. H. Wood for the gift of named specimens, and to

Mr. E. E. Austen for kind criticism and information on

the literature of this subject.

Explanation of Plate VII.

[See Explanation facing the Plate.]
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XII. Notes on the value of the genitalia, of insects as guides

in Phylogeny. By W. Wesche, F.R.M.S. Com-
municated by J. E. Collin, F.E.S.

[Read June 3rd, 1908.]

The study of organs such as genitalia or mouth parts

through a series of Orders has yielded much matter of

interest, and the value of the mouth in classification has

been fully recognised. A further investigation through

the families of an Order is still more interesting, but it is

a study beset with difficulties and pitfalls on every side.

The material is so vast that the anatomist must pick his

species, and suitable material is often not sufficiently

abundant, especially in specialised forms. Conclusions

derived from one form are obviously dangerous enough,

but conclusions derived from the study of a number may
be absolutely wrong when applied to a particular species.

I have in my mind a typical case, where a very careful

worker who had specialised on a particular family, denied

the presence of two-jointed palpi in that family. As a

matter of fact the vast majority of species are one-jointed,

but at least three, of which one is a very common species

in England, are two-jointed. This is the kind of danger
which besets the worker in insect anatomy, and should be
allowed for in estimating the value of his work. So if I

now attempt some generalisations, I do so conscious of the

difficulties of my endeavour.

Since the year 1900 I have made studies of the mouth
parts and the genitalia of a number of species, and I

have paid special attention to those contained in the Order
Diptera.

A more general study of various families, selecting in

each the most aberrant as well as the most widely dis-

tributed, or the most common species, shows that certain

families are more conservative in type than others. But
this conservatism may only apply to the mouth, while the

genitalia are more variable, as is the case in the Syrphidffi
;

while in the huge group of the calyptrate Muscidaj, as

long as the mouth remains unspecialised (a part ordinarily

TRANS. ENT. SOC. LOND. 1908.—PART IL (SEPT.)
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most conservative in form), the male genitalia follow

closely a common type.

Further, comparing family with family, one realises

that cases of parallel development or degeneration occur.

Many instances are found in the tropin ; the mouth parts

in Conops, certain Cyrtidai, Proscna and Glossina are much
alike in appearance, and the proboscis is formed in all

cases from a modification of the under plate (mentum),
and only differs in detail, yet this similarity is clearly no
indication of affinity.

In the genitalia, the ovipositor may be especially modi-
fied and hardened into a boring apparatus as in the

Phytomyzidse, but a somewhat similar chitinising of the

extremity in the viviparous Phora rnficoTnis, Mg., is no
sign of relationship.

The degeneration of the wings is another similar

character, and I think we must admit a tendency in the

smaller forms in families, towards a simplification of the

venation, and this must go into the same category. It

is obvious that these parallel developments or degenera-

tions must be recognised and ignored, when taking into

consideration any Phylogenetic characters.

The lines of modification in the male genitalia all tend

to two ends, an effective fertilisation of the female and an
effective isolation of the species; so that these may come
under the head of parallel developments, but as the second

cause must result in very varied morphology, it can be
excepted from the above generalisation. Indeed in these

variations in the inner parts (the penis and its append-

ages) are to be fouml the more valuable Pliylogenetic

characters ; the outer claspers (the forcipes superiores and
iuferiores of Dziedzicki) are sometimes of generic, but

oftener only of specific value, as may be seen in Anopheles

and Tanypus.

In families which may be considered some of the oldest

in the Nematocera, three types of penis are found : (1) a

long styhform tube as in Tipula
; (2) a prominent chitinous

process with lateral processes, as in FtAjclioptcra
; (3) and

a low membranous process supported by lateral chitinous

hooks or levers, as in the Australian genus Gynoplistia

and in Culex.

Of these three forms the most striking is that of

2\'pula, and I think it can be clearly shown by methods
of comparative anatomy, that modifications can be traced
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through a immber of families in the Neiriatocera and the

Brachycera, and are in these cases useful Phylogeuetic

characters. It can be recognised in Scatopse, more par-

ticularly owing to the characteristic structure of the

ejaculatory sac. Pachyrrhina has only specific differences

from Tipvhi. In the Stratiomid Sarginse and Bering
great changes have taken place resulting m a shortening

and thickening of the style, and a simplification of the

ejaculatory apparatus ; but the type remains the same, a

chitinised process acting as a guide to a chitinised tube,

which expands into an ejaculatory apparatus. Quite close

to this are the forms of penis generally found in the

Asilida? and Dolichopodidse, while in some species of

Einpis they are very near Tvpukt in the flagellum, and
resemble the Stratiomyidye in the ejaculatory sac. The
Pipunculid Ghalitrusspurius, Fin., also has a styliform penis,

but differs in the ejaculatory sac which is membranous.
The extraordinary contradictions in characters, struc-

tures which are usually only found in the older families

persisting side by side with late specialisations, show us

that reliance cannot be placed on any single character as

a test of Phylogeny. Whether that character be venation,

mouth part, genitalia, shape or microscopic structure,

unless supported by another character, it is apt to mislead.

This is demonstrable by comparison of the mouth parts

of Glossina and Stomoitys ; both are, as is well known,
specialised for blood-sucking, and are somewhat alike in

appearance and arrangement of the parts. The impression

derived from a comparison of the male genitalia is very

different ; Stomoxys * is close to the normal Muscid type,

while in Glossina a remote and curious modification of

that type is established, which appears to be a generic

character, as I have found it common to the six species I

have examined. The venation also shows that while

Stomoxys approximates to the Cyrtoneurinoe, Glossina is

closer to the later Muscid type, as it is found in Calli-

phora, or as Mr. E. E. Austen points out to me, is nearly

identical with the OEstrid Hypoderhia.

* The late F. Tullock, in his pa])er " On the internal anatomy
of Stomoxys," Proc. Roy. Sue, vol. 77 B, 1906, p. 525, describes the
penis as of the "same type as Glossina." In the sense that both
are Muscid in type, I am with him—but farther I cannot folhnv,

as the com])arison suggests to me an extremely remote degree of

relationshi]), or rather, a great divergence.
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From tbis it can be seen tbat tbe presumption of close

relationsbip suggested by tbe mouth is contradicted by
the character of tbe male genitalia, and the venation only

proves a family relationsbip. But when the extraordinary

changes in the ovaries of the female of G. paljmJis, Des.,

shown in Prof. E. A. Mincbin's paper,* Stonioxys remain-

ing normal, are taken into consideration, together with
many other points of structure external and internal, it

is clear tbat Glossina and Stomoa-ys are far removed from
each other.

A comparison of the Muscid species bearing specialised

tropin, Dryinia, Stoinoxys, Hminatobia^ Lyi)erosa, Proscna,

Siphona, Glossina and Madyza (tbe details of the argu-

ment are too long to quote here), has led me to tbe

conclusion tbat these specialised moutbs, like those of the

genera already quoted, are cases of parallel development.

The genital affinities between Tipula, Scatopse, the

Stratiomyid genera, Asilus, Dolichopus and tbe Empidse
are supported by a similarity which is also a peculiarity,

in tbe anatomy of the mouth. In families in which the

mandibles are aborted, they are embedded in tbe labium.

(1) In the Tipulidcfi it can be demonstrated that they are

in the ventral side, as the lever on the dorsal side sends out

processes to wbich the palpi are attached, which shows
that they are tbe fused cardines and stipites of the

maxillse,

(2) In Dolivhop^iS there is a marked thickening of the

mentum on tbe median line and a structure showing the

presence of atrophied or aborted organs. In the related

Aphrosyl'us raptor, Hal., tbe mentum is simple and
without this structure, but two chitinous blades can be

dissected out of tbe muscles underneath it.

(3) In tbe Empidse, Stratiomyidse and ^catopse this

character of a thickening of the chitin of tbe mentum on

the median line is very marked.

(4) In the Asilidas tbe mandibles are present, so the

character fails, but the presence in the head of a structure,

homologous with tbe pharyngeal pump in GuUx and
Tipula, connects it with the Empidse and Dolichopodidse,

and so establishes the value of tbe genitalia character in

all these instances.

The second type of penis, that found in PtycJioptera

* Report on t.lie anatomy of the Tsetse-fly {Glosiiina p^dpal's)

Proc. Roy. Soc, vol. 76 B, 1905.
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seems to foreshadow the Muscid type, in the symmetry and
regnhirity of the lateral processes, while the forms found
in Culex. and Gyno-plista do not seem to be represented in

later families.

The Tabanidse and Leptidse are closely allied on the
venation, but far apart on the characters of the mouth
parts, the details of structure being without suggestion
of affinity, the mandibles having disappeared, and a much
simpler armature being usually found in the latter family.

The genitalia in T. hromius, L., ^, are very complicated in

the details of the ejaculatory apparatus, yet these com-
plications are closely reproduced in Leptis conspicua, Mg.,
and with less difference than is often found between the
species of the same genus.

Another point that suggests affinity is similarity of
arrangement. In a number of families in Diptera, the
hypopygium is turned in under the abdomen ; but in only
one, the Dolichopodida?, and that only in certain genera,
are the appendages that surround the penis displayed
and disposed outside the cavity. .An examination of the
armature in the Phoridae shows a prominent hypopygium,
but the microscope shows that it consists of two portions,

a segment supporting the anus and the representatives of
the larger hooks (Dr. J. H. Wood's " anal protuberance "),

and a second segment often with aculeations, containing
the penis. This second segment, judging from numerous
points of comparative anatomy, homologises with the
appendages that surround the penis (theca), which are, as

in Doliclhopus, displayed outside the hypopygium.
This similarity of arrangement exists without the least

trace of similarity of detail (unless it be in Conicera) or of
structure suggesting affinity; but as there are striking
points in the antennae, the mouth and general structure
that show an affinity between the Phoridag and the
Dolichopodidiie, the similarity of arrangement appears,
especially as it is so singular, to be of Phylogenetic value.*
A remarkable development of the genitalia, both in the
male and the female, in some of the Acalyptrate Muscidae
has been undervalued by systematists. It is true that in

Osten-Sacken's list of 1878 and Verrall's British list of

* In some rare cases asj^mmetrical forms of the inner parts are
found, as in reriplnmta, and I have also found such a state in the
"second" segment (the corresponding part) audits contents in some
Phorida).
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1901 the Ortalidte, Trypeticte and Loncljasidse follow each

other, but the horny telescopic ovipositor of the females

and the remarkable development of the Muscid form of

the male genitalia show that the differences between the

three sections are only generic, and that they form one

natural family. This opinion is strengthened by the

character of the trophi, which is fairly constant through

the group. In the labiums of the Ortalids Seo'ptera vibrans,

L., and Fteo^opiectria nigrina, Mg., and the Trypetid

Aeidia lyelinidis, F., are similar chitinous paired jDrocesses,

which are peculiar and striking. This shows a very close

relationship, and proves that a classification which places

the two first insects in one family and the third in another,

cannot be a natural one.

Tlic ovipositor. Three types are met with in Diptera, (A)

the telescopic or protrusile, (B) the non-telescopic, and (E)

the styliform. The telescopic may be subdivided into (C)

those with a framework of chitinous rods and (D) those

without. The B type is undoubtedly the oldest and seems

nearly universal in the Nematocera. A and B are both

represented in the Muscidfc, but B is far oftener met with

in the Acalyptrates. C seems confined to the Muscidas,

but examples of D may be met with in a few Syrphida^,

and in the Dolichopodias, Phoridte and Chloropoda^. In

some Phoridai the ovipositor has a lever to extend it,

somewhat similar in shape to a process found in the non-

telescopic ovipositor of the Simulid«, and whose homolouge
appears to exist in a different form in the Ghironomyidaj.

E. The styliform is found in the peculiar organ of the

PipunculidiB, but there are one or two aberrant forms such

as Phorocera serriventons, Rnd., which I have come across

in the Muscidre, which might come under this head, but

are really parallel developments. The types may be

arranged in a Phylogenetic scheme placed in the order of

hypothetical evolution, beginning with the oldest.

B. Non-telescopic.

E. Non-telescopic chitinised forms as in Pipunculus.

D. Telescopic tvitliout rods other than a single lever.

C (}). Telescopic with many rods.^

* There are contained in the abdomen, parts of the female

genitalia that strangely enough have characters. These are the

receptacula seminis ; they vary in number from one to four, have

scul})turing on the cases, and may liave characteristic shapes in certain

genera, as in Falhqdera., but their differences are mostly specific.
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C(2). Telescopic and with chitiniscd joints as in
Ortalidcv.

Conclusion. I have already alluded to the difficulty of
estimating a position in a systematic list brought about by
the contradictions of characters, an archaic being contra-
dicted by what we might call a late specialisation. But
search will usually reveal an overwhelming balance on one
side or the other, and it is usually the archaic character
that stands. A comparison of two well-known flies will
illustrate my point. The mouth parts and the male
genitalia of CaUiphora erythroccphala, Mg., and Sraiojjhaya
stcrcoraria, L., are absolutely homologous part for part,
and quite close together in all respects. But C. erythro-
cephala has a telescopic ovipositor extended by rods, while
in >S'. stcrcoraria it is non-telescopic. ScatopJuiga is un-
doubtedly the older type, and tlie wide space between the
eyes of the male (Williston's dicUoptic), the small calyptra,
and the open first posterior cell of the wing confirm the
older type of ovipositor.

To take a more difficult case, the Phorid Trincura
aterrima, ¥., has an ejaculatory apparatus in the male
genitalia, usually only found in the Muscid^e. Against
this, the species has dichoptic eyes, D type of ovipositor,
no ptilinum, and mouth parts which have characters in the
labium and mentum only found in the Brachycera and
Nematocera, and a sense organ on the palpi practically
exactly similar to that found in the Nematocerous Dilo-
phus. The evidence is overwhelming that Trineura has
no place, even in the older families of the Muscidaj. We
get collateral evidence when Ave find that other Phorids
are without the ejaculatory sac and apodeme, and that the
Pipuncuhd Glialurus spurius, Fin., together with a
styhform penis, has a similar ejaculatory apparatus.

1. From these observations it may be assumed that
those characters both of the male and the female genitalia
which are found in the Nematocera, when they can be
recognised in other suborders, are the more reliable as
guides in Phylogeny.

2. That a similarity of arrangement, when very ex-
ceptional and aberrant from the usual type, may also be
relied on,

3. It can also be assumed that though genitalia cannot
invariably be relied on to solve problems in Phylogeny
the evidence they afford is valuable and must be carefully
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weighed, and they will always in the ipalc afford specitic

characters.
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Suiyph mental' II
Note. Since writing the above paper I

have, with the aid of Dr. J. H. Wood, who has kindly

supplied the material and notes on the external characters,

made preparations and dissections of some Phorida3 which

are included in Brues' genus of Apiocha^ta. The male
genitalia throughout show a striking generic character in

the presence of pads of chitinous cilia, supported by asym-
metrical rods and rings, forming an organ of extremely

complicated structure, whose minute size makes it difficult

to study or understand, but I can in several species see

the ejaculatory duct opening into the bases of the struc-

tures supporting the chitinous cilia. This arrangement is

quite distinct from the apparatus found in such FJiora as

incrasmta, Mg., or mrrinervis, Beck., and a]:)pears to

characterise the group and is good evidence in favour of

the natural character of Brues' genus. It is interesting
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that in the Chirononiid Tanyinm iiionilia, L., I have alsf^

met with tliese pads of chitiriuiis cilia in the genitalia, and
also hav(; been unable to find an external o[)ening of the

ejaculatory duct, l>ut in tliis insect, unlike the I'horida! all

the jiarts are synnnetrical ; the structure is so peculiar

that it may be one more of the numerous links connecting
the I'liorida; with the Nematocera.
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XIII. Erebia lefebvrei and Lycajna pyreuaica. By T. A.

Chapman, M.D, F.Z.S.

[Read March 4th, 1908.]

Plates VIII—XIIL

In spito of demonstration to the contrary, we find these

two species sunk as varieties in Staudinger's 1901
Catalogue.

After making full allowance for Staudinger's prejudice

against allowing any French form to be a good species, as

seen in several other instances besides these, his un-
questionable eminence makes it necessary to prove by
every available means that these species are not mere
varieties.

As regards Icfebvrd I demonstrated abundantly in our

Transactions, 1898, p. 225, by the structure of the $
ancillary appendages, that lefchvrci and melas were distinct

species.

Unfortunately such characters do not appeal^ to a very

large proportion of entomologists, chiefly because they
know nothing about them. In consequence, they entirely

misinterpret such facts as Dr. K. Jordan especially has
illustrated, viz. that these appendages are as variable as

any other characters, and often differ in a regular way in

different races of the same species. From such circum-

stances they hasten to the conclusion that these structures

give no certain indication of specific differences, and in

short, which doubtless they find very comforting, that

what they don't know is not worth knowing. Yet, because

these structures present such variations, to assume that

their indications are untrustworthy, is of about the same
order of logic, as to assume that Colias edusa and Golias

hyale are one species, because G. edusa var. hclicG is of

much the same colour as G. hi/ale.

It happens further that though I fell into no error as to

the relations of lefebvrei to melas, nor indeed as to those of

melas to nerine, I made the serious error of assuming that

nerine and not melas was the prior name. This error as

to nomenclature, no doubt discounted the value of my
TRANS. ENT. SOC. LOND. 1908.—PART II, (SEPT.)
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evidence as to structural details, in the eyes of those to

whom correctness of nomenclature is everything. Not
that I am a heretic as to the value of correct nomenclature,

and I am certainly strongly opposed to those who err

therein wilfully, but I do plead that in studying structure,

it is a grievous drawback to have to spend time in nomen-
clatorial research.

In visiting the Pyrenees last (1907) summer, one of my
objects was to study on the spot these two species, and
with regard to E. lefehvrei to determine some points, quite

apart from the structure of the appendages, that would
appeal to the ordinary systematist as proving it to be a

species distinct from £J. mclas.

I obtained a very fair series of M. Icfebvrei at Gavarnie,

and had the pleasure of exhibiting them to the Society

(Feb. 5, 1908). Of E. melas, I have a fair series from
various sources, chiefly from Staudinger and from Mr.

A. H. Jones.

At Gavarnie E. lefehvrei occurs apparently in all suitable

localities. These are always more or less steep stony

slopes, so that it is not altogether erroneous to compare its

habits in this respect with those of E. glacialis. The range

of E. glacialis is, however, some 1,000 feet higher than that

of E. lefebiyrci, and its habitats are even more stony and
bare than those of the latter. Both, however, occur

amongst rough stones where it is practically impossible

to follow them and where it seems a problem where the

larvse can find food. Both, if driven off into grassy ground,

work back at once to the stony slopes. But both may
also be met with on steep slaty screes, on which loco-

motion is fairly practicable. The lowest level at which I

met with the insect at Gavarnie was on the floor of the

Cirque, at about 5,500 feet. I met with it in various other

directions, but it was most abundant and most easily

captured on the ridge between the two paths to the Port

d'Espagne, but more especially on its north slope looking

down into the Val de Holle, at about 7,500 feet. It was
also seen freely at the Port d'Espagne itself, rather on the

Spanish side, on tolerably level ground (for lefcbvrci). The
females are much less numerous than the males, not

probably actually, but from the collector's point of view,

and like those of glacialis, not unfrequently occur, singly

or paired, towards the grassy lower margin of the bare

slopes where the males disport themselves.
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E. melas, from all I can learn about it, much more
resembles ncrinc in its habitats than it does lefebvrei. It is

found (even in the South and East of Europe) below 4,000

feet, and does not go much above that elevation. At
Herculesbad it occurs on the slopes of the Domogled, which
is only some 3,600 feet high. This is like nerinc, which
occurs when I have taken it at Cortina and on the way
up to the Mendel Pass a good way below and not much
above 4,000 feet. Its habitat at Mendel is below that of

E. curt/ale, a by no means high level form.

In regard to the structure of the clasps all three belong

to the group that contains 'pronoc, and may be called the

l^ronoe group, j)y6»?ioc being the most abundant and widely

distributed, possibly but not necessarily, the most ancestral

of the group. Scvpio is the other member of the central

portion of the group. Neoridas and zapatcri are also very

close if not actually within the group. Others are less

close. The clasp in this group is characterised by a robust

body and a long and comparatively slender neck. There
is a dorsal prominence where the body joins the neck, and
this usually carries some spines. They are absent in scipio

and very often in ncrinc.

Lcfchvrci has these spines at the angle well-pronounced,

and has others more basal on the body.

Ncrinc and melas are identical, usually there is one spine

at the junction of the body and neck, in ncrinc sometimes
none ; I have a specimen of each species with three spines

here. In neither of them do any spines occur back on the

body, but not unfrequently there is an odd spine or two on
the neck, usually looking as if it were one of the terminal

spines retreated on to the neck, sometimes it is nearer the

base. In lcfchvrci the terminal spines are a group confined

to the end of the clasps, in nerinc and melas they are often

very much the same, but also often spread round and
tending to invade the neck. I have not seen this in

lefchvrei.

One result of these differences is a marked contrast

between the clasps of lcfchvrci and oiiclas (with ncrinc) when
seen in profile at the proper angle.

Lefebvrei appears to have the body of the same or nearly

the same thickness to the angle, and then with a rapid

sweep, often incurved, the margin descends to the com-
paratively slender neck. In melas the body gradually

narrows to the angle and proceeds onwards in the neck
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with no very marked transition, even when a spine or two
is present on the angle.

When we come to the ordinary imaginal characters, we
find nerine has the usual Erehia markings on both surfaces,

whereas Icfehvrci and mclas are very wanting in the red-

brown of the ujaper surface and the ^^ have usually the

hind-wings beneath pure black, with no very decided
markings, except the ocelli. This, in fact, is the ground,

and the only one that I know of for uniting melas and
Icfehvrci. Yet this is a feature in which a great many
species vary so much. As every one knows, a form of

glacialis was for some time called mclas, var, nickolli, and
really it was extremely difficult to say in what it differed

from mdas\ it took this form in its well-known habitat

near Campiglio. It agreed with glacialis in a habitat of

about 8,000 feet. It differed from it, in any other places

where I have taken glacialis, now a good many, in all the

specimens being of fairly uniform type, viz. closely resemb-
ling melas ; in other localities, darker or lighter forms, or

others occur together in varying proportions. There is

always some range of variation. M. Calberla, however,
showed that the male appendages proved nicholli without

a shadow of doubt to be glacialis. This is perhaps the

most marked and celebrated case of a mclas form presented

by an Erclna that is often of fairly ordinary Erehia facias.

But 'pronoc, manto and others have well-known dark forms.

When we come to the few wing-markings these species

present, that have a real value for specific distinction, we
find lefehvrci by itself and nerine and melas in agreement.

All have the pair of ocelli on the fore-wings between
veins 4 and 6. All have in addition, but rarely, the apical

spot between 6 and 7. When this occurs we find it in

lefehvrei in a line with the other two, as in evias. But in

nerine and melas, it is nearer the margin as in stygnc, not

quite so far out as in stygne but nearly so. When I

wanted to examine as many specimens as possible, as to

this and other characters, I looked over the series in the

British^Museum at South Kensington, and the first Icfehvrci

that caught my eye had this apical spot very far out ; this

did not accord with my other observations, but a second

glance showed this specimen to be one of stygnc, a species

that often flies with lefehvrei. This specimen had, up till

the date of my examination, escaped detection as an
intruder. The circumstance illustrates how difficult it
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sometimes is to separate some species of Erebia from each

other. Some specimens of stygnc that I took flying with

lefcbvrei required rather close scrutiny to detect , I was

always able, however, to say which species a doubtful

specimen belonged to, before examining the appendages,

but it is extremely useful to have so certain a method to

fall back upon for confirmation, the appendages of lefehvrei

and stygne being so abundantly different.

The ocelli of the fore-wing present another very decisive

character. They are much nearer the margin in lefehvrei

than in the others. Comparing specimens much alike for

size and other things, the 2nd ocellus is 2*5 mm. from the

cilia in lefehvrei, 4'0 mm. in melas, and the upper of the

two apical ocelli is in melas, as compared with lefehvrei,

further from the margin to a greater proportional distance

than the second. The difference in alignment when the

third apical spot is present already referred to, might be

perhaps more correctly described as due to a difference in

position of the usual first spot rather than of the accessory

one. (PI. VIII.)

The fascia of the under-side, especially of the under-wing,

presents features that are perhaps more to be depended on

in distinguishing the species of Erebia from each other,

than any other. (PI. IX.)

The three forms we are considering, belonging as they

do to the same group of Erebia, have a general similarity

on the under-sides. The females, as usual, presenting the

markings characteristic of the species much more evidently

than the males. In lefehvrei, indeed, one might say the

under-side of the hind-wing of the male is uniformly deep
black (ocelli apartj, but in a few specimens, that are very

perfect indeed, a slightly different tone of the black, or

one might almost say a mere difference in the polish of

the surface, shows the markings in the characteristic line,

that is quite plain in the females. In melas the males are

very black beneath, but the black is not so deep and
intense as in lefcbvrei, and it has to be a decidedly bad
specimen in which the characteristic marking is invisible.

In many Erebiie there is, underneath the hind-wing, a

pale transverse band in which the ocelli are placed ; this

band is well developed in euryale and iethiops. In our

species it is also quite distinct.

The darker marsfin outside the band is difficult to see
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in lefehvrei ^, but in mclas $ and ncrine ^ it is a more or

less continuous narrow band, its basal margin either quite

straight or more or less indented at the veins. In the ^ ^
of all it is more or less broken into lunules separated by
the pale band stretching along the veins either almost or

quite to the cilia.

The basal margin of the pale band is however by no
means the same. It is so nearly the same in the two
sexes that we may treat of them together. In lefehvrei,

this margin begins on the costa at much the same place

as in the others, and crosses the wing in the same curves

as in melas and ncrine, but much less pronounced, so that

though one could not call it straight, it is almost so in

comparison with their more marked curves and indenta-

tions. When it reaches the third (there are usually 3,

there may be 2, 1 or none, I have no specimen with 4 on
the under-side) ocellus between veins 2 and 3 it is

very close to it, about the width of the (average) ocellus

distant from it, and proceeds down and reaches the margin
in the next interspace (between veins 1 and 2). In ncrine

and mclas this line is more curved, in ncrine almost always

markedly so, in viclas only a few specimens have it so

curved as in ncrine, but all much more so than in Icfrhvrei.

By curved I mean especially the rounded projections be-

tween veins 3 and 4, and between 4 and 6, with the

marked indentation on vein 4. When opposite the last

ocellus (between veins 2 and 3) it is a long way from it, it

proceeds very well-defined across the next interspace and
reaches the hind margin to the inner-side of vein 1. This

difference amounts practically to this transverse line at its

inner extremity reacliing the margin of the wing on the

hind margin in lefehvrei, on the inner margin in niclcts and
ncrine.

It may be further noted that as in the front-wing, so in

the hind one, the third ocellus especially is much nearer the

hind margin in lefehvrei than in melas (or ncrine), and is

nearer also in comparison with the 2 (usually 2) others.

I was, at one time, convinced that there was a difference

in the form of the wings in the two species, lefehvrei and
melas.

I have been quite unable, however, to substantiate this

opinion by wing measurements. The strong impression

one has, however, to this effect, is not hallucination, it is

probably the result of the different positions of the ocelli
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in the two species. If the ocelli occupy, always (say in

the genus Erehia), precisely the same place, morphologic-

ally, on the wing, as seems very probably the case, then
the apparently changed positions must be due to a

variation in the relative proportions of the wing areas

internal and external to the ocelli, a very important

change of wing form, although the actual outline may be
unaltered.

There is another difference between lefebvrei on the one

hand and melas and ncrine on the other, in the colouring

of the antennae. In some genera a difference in the

colouring of the antennsi forms a very good specific

character. In Erehia I think this is not so and has little

more value than the colour of the wings. Still, such as it

is, it is very decided in the present case. In melas a

glance at a long series gives the impression that the

under-side of the antenna is whfte, and similarly in the

case of le.febvrei, that it is dark, whilst in nerinc the same
area looks pale, not so white as in melas, but the difference

is more from contrast with the paler insect than in actual

colour of the antenuaB. In both the colour is creamy,

tending to white in melas, to terra-cotta in neo'ine.

A closer examinatiaa shows the tinting to be much
alike in nerine and 7nelas and to consist of a broad stripe

of nearly three-fourths the circumference of the shaft of

the antenna, narrower on the club and almost reaching

the tip, it is paler on the club. The breadth of the pale

portion is such that it is almost always visible from above

;

in an ordinary set specimen it is obvious without moving
the insect.

In lefebvrei the antennas from above look uniformly

black, the pale band is very narrow (or wanting in some)
and of a darker colour, and is interrupted at the neck of

the club, a feature that exists in some degree in melas.

In short the pale side in melas obtrudes itself, in lefehvrei

requires looking for, hence the conclusion derived from a

first glance at a series.

These differences are found not only in selected examples,

but in all specimens examined. I have examined probably

nearly 200 specimens of each of the three forms, nearly

half this number in my own boxes and Mr. Tutt's. They
seem abundantly adequate to prove lefehvrei and melas to

be distinct from each other, even if the evidence from the

appendages did not exist. They also prove that melas
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and oicrine are races that are very closely related. My
own opinion still is, that they are local forms of one

species, but there is no difficulty in any one believing

they are distinct; it is more a question of the definition

of " race " and " species " than of the precise amount by
which the two forms differ.

The plates are from enlarged photographs by Mr. A. E.

Tonge, and will enable all the points noted to be easily

seen, except the colour of the antennae, which they do not

illustrate.

LyCcVna jtyrenaica is a very interesting species, being
very close to L. orhitulus, yet abundantly distinct. It is

especially to be observed that it is not the Pyrenoean

representative of Z. orhitulus, that species occurring in

the same region.

Pyrcnaica seems to be less variable than orhitulus. I

found odd specimens at various places near Gavarnie,

places a very long way from and very different to that

in which I appeared to recognise one of its headquarters.

This was on a steep slope at about 5,500 feet, where a

limestone of almost chalky whiteness formed the greater

part of the surface, sometimes in rocky outcrops, sometimes
in partially overgrown screes, not easy to get about on,

sometimes quite impassable.

One recognised that the marked paleness of 2'>y'i'cnaica

here corresponded with the colour of the rocks, and when
the males settled, it was very difficult to see them on the

white rubble, unless they had been actually seen to alight.

One concluded that this cryptic coloration afforded them
valuable j^rotection, and that their rarity elsewhere was
probably due to the want of this and not to any
absence of food-plant or climatic conditions. I gather

that M. Pierrot (Ann. Soc. Ent. France, ]848, p. 399)
found the insect at precisely the same place where I

took it.

Any doubt as to pyroiaica being a variety of orhitulus

is set at rest by the difference in the ancillary appendages.

(PI. XL) The jointed apophyses of the dorsum have rather

straighter tips, and the toothed extremities of the clasps,

where the differences between different species of Lycvna
are most easily observable, have 8 or 9 teeth in orhitulus,

and IG or 17 much smaller ones in lyyrcnaica. The smooth,

chitinous plate which carries them is of about the same
size and form in both species.
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At first I thought there was some ground for regarding

orhituhts, var. ohertliilri, as also a distinct species, but a

larger number of specimens showed this not to be so.

The round head of the clasp in orhitulus (PI. XII, Arolla

specimen) and the more beak-shaped one of ohertliilri (Lac

de Gaube specimen, PI. XIII) are the result probably of

slightly different orientations of the specimens on the slides,

as other specimens show beaked heads in Swiss specimens
and round-headed ones for the Pyrenees.

It is also the case that in a considerable series I find

little difference in the wing characters of the imagines,

and examples from the Simplon are as large as the largest

ohertliilri. Simplon 35 "0 mm. Ohertliilri 34'0 mm.
M. Oberthiir has said nearly all there is to say as to the

distinctness of 'pyrenaiea and orhitulus; it is but fair to

say that M. Pierrot, sixty years ago, was equally definite

in correction of M. Boisduval, he said nothing about E.

lefebvrei being a good species, because he saw no reason to

suppose any one could entertain any other opinion ; and
such a question would probably never have arisen but
for German objections to French forms being considered

good species.

M. Pierret says orhitulus of the Pyrenees is quite like that

of the Alps. M. Oberthiir says they are larger and more
robust. Looking at my series of both, I come to the

apparently absurd conclusion that both are right. Except
the Simplon specimens, M. Oberthiir's dictum is correct.

Including these, there is no orhitulus from the Pyrenees
that cannot be very fairly matched by one from the Alps.

Yet in the mass they look different, apart from size.

Again excepting the Simplon specimens, the Alpine form
has the base of the winos blue, the marofins dark, and the

one grades insensibly into the other. The Pyrenoean

specimens have the centre of the wings blue, with a broad

dark margin tolerably well defined generally on the hind-

wings, rarely marked on the fore-wings. This refers to

the mass of specimens but each group has individuals

more or less of the other type. They are then somewhat
distinct races, but neither has any specimens that cannot

be very nearly matched from the other race. The Simplon
race are, however, var. ohertliilri quite as much as those

from the Pyrenees. It is also the case that the Alpine

specimens, besides being smaller than ohertliilri, liave

some very small specimens, one as small as 22'0 mm.
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The smallest ohcrthuri, a $, being SO'O mm. The smallest

specimens are from Dauphine and the Engadine. The
legends under the Plates, with the above descriptions,

sutficiently describe them.

Explanation of Plates VIII—XII I.

[See. Explanation faciufj the Plates.]
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XIV. On Stenoptilia grandis (ncio species). By T. A.

Chapman, M.D., F.Z.S.

[Read April 1st, 1908.]

Plates XIV—XVII.

Certain groups of the Stenoptilias are not too easy to

separate correctly into their component species. The gen-
tian-feeding section is perhaps one of the most puzzling of

these. Probably our S. zopliodadylus is the most distinct.

But * (jrapliodaetylus and eoproclaetylus seem to me to

be extremely difficult to discriminate, so much so, that I

am not very clear as to what facts I could rely on in reply

to any one who asserted them to be identical.

In their most pronounced and typical forms they are

sufficiently different, but there have passed through my
hands specimens that were more or less intermediate, or

though apparently belonging to one species, presented

characters supposed to be distinctive of the other.

If there is only one species, then the form that is the

subject of this note is another form of it. But if graplw-

dcwtylus ('p7ie2imo7ianthes) be distinct from coprodactylus then
S. grandis is undoubtedly a third species.

It is characterised by its large size (exp. al. 30 mm.), and
by the transverse pale marking on the upper plume of the

fore-wing. In grapliodactylus {pneummianthes), PI. XLV,
fig. 6, this line is fairly transverse and not far from the

middle of the sej)arate part of the plume.
In eoprodactylns (PI. XIV, figs. 5 and 7) this line tends

to be oblique and to be nearer the apex of the wing than
in [jraphodaetylus, but still running back internally, as if to

reach the fork between the plumes. On grandis (PI. XIV,
fig. 4) this difference is extreme, the oblique line is well

beyond the middle of the plume, and is very oblique,

almost seeming to run from the apex to the middle of the

inner border of tlie plume.

This line varies a good deal in different specimens of

graplhodaetyliis and eoprodactylns^ but in obliquity and

* I do not pi'oj)ose to discuss the relation of pneumonanthes and
yrapliodactyhis.

TRANS. ENT. SOC. LOND. 1908.—PART 11. (SEPT.)
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approach to the hind margin, no specimens I have seen of

either species are at all near to grandis in this respect.

Graoidis agrees with cojrrodactylns in the inner dark half of

the fringe (continuous in graphodadylus), being broken up
into spots.

On examining the ancillary appendages for some indi-

cation as to the relationship of these forms, one is met by

the remarkable fact, that there is very little difference in

these structures in the several species. The clasps are

very remarkable and complex structures, but except in

some slight differences in proportions and curvatures are

quite alike not only in these gentian-feeding species,

but species of other groups such as i^tcrodadylus and
hipundidactyhis are practically the same.

I find, however, certain differences in the tegumen that

appear to be constant. These will be best understood

by reference to the plates (XV) ; it will be seen that

the tegumen of grandis has little affinity with that of

cojyrodadyhts, and is much more of the type of that of

grcqiliodadyhis.

There is another difference that is of considerable im-

portance, viz. the great size of these appendages in grandis,

as compared with the other two species. (Compare Plates

XVI and XVII, where all are equally magnified.) Were
grandis merely an aberrational form, the large size of the

imago generally would be accompanied with appendages

of normal size. It is at least the rule for the appendages

to preserve a normal development, notwithstanding great

variation in size otherwise, so far as my observations go.

This is true of specimens from the same region, but not

always of geographical varieties, as of Swiss and British

Erdiia /lihiojys.

It is certain that though coprodadylvs occurs on the

same ground with grandis, it is physically impossible for

them to be syngamic, nor as a matter of fact were any
intermediate specimens taken. Tliese sj)ecimens o^grandis

were taken July 20th, 1905, on the top of one of the spurs

of the hill opposite Larche, Basses Alpes, at a height of

rather over 6,000 feet. Some were taken on the wing,

others were bred from pupse found together with empty
cases on the leaves of Gcntiana Intra. It was remarkable

that no trace of where thelarva^had fed on the plants could

be found ; the plants were almost all the large clumps of

root leaves, without flowering stems; though a few had
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flowering stems, the pupa3 were quite unassociated with

these and were usually on the mid-rib about the middle
of the upjoer side of a leaf.

Except in size these pupai differ very little from the

others of the group.

I append a note on the pupa.

The pupae M'ere found on the centre of leaves of Gentiana lutca,

altogether 14 were found, full, empty—good and bad—always near

the centre of leaf, usually on the mid-rib, on upjier surface and as

usual head downwards. They are 12 to 13 mm. long. Thoracic

portions rather swollen, 2-3 mm. wide, about 2 mm. from nmta-

thorax backwards, but with a falling in of sides (dorsally) of forward

abdominal segments and meta- and portion of meso-thorax that gives

an appearance to abdomen of being spindle-sbaped, it tapers off very

regularly in last four segments to a rather sharp point. The falling

in of sides is in accentuation of the prominence of dorsal ridges in a

hump on posterior margin of dorsum of 2nd thoracic.

Seen laterally, the pupa is straight ventrally—dorsally arches back

from nose-horn to the hump on meso-thorax, then fuller to 1st abdo-

minal whence it is fairly straight till last four segments. The dorsal

ridges arch outwards on middle of mesothorax and form an elliptic

raised surface, thence (i. e. from hump) they separate, especially

on 1st abdominal and end at II of 3rd abdominal. There are no

hairs, but there are points marking I and II on abdominal. The
colour is green of most of abdomen tending to ochreous at last

segments and also on meta-thorax and 1st abdominal ; forwards it

is overlaid by whitish, so that on front view the pupa is white.

The appendage- cases are dark, getting nearly black in some pupae
;

2nd and 3rd legs form a free style beyond end of wings, down
to middle of 6th abdominal. The venation of wings is marked,

and the whole surface is finely ridged transversely. The pupa is

like a large, robust zophodackjlus pupa less richly coloured.

I have also a solitary specimen from Pajares (Asturias,

Spain) that is paler than the French ones, and in facies

suggestive of ayprodddylvs, but agrees in essential mark-
ings and in size with grandis; being a solitary specimen,
I have not examined the appendages, but believe there is

no doubt the specimen is specifically identical with those
from Larche.

Hofmann notes under coprodactyhis :
" Male specimens

from the Alps are often very large, remarkably pale and
little marked

; three very dark large specimens in Reutti's
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collection came from Hohenkapf in AUgJiu. I took a

precisely similar specimen near Kellieim on June 3rd."

It is very possible that the dark specimens noted

belonged to grandix, this is the only reference I have found

to the species having possibly been observed.

S. yixtphodactylus is said to feed on Gentiana lutca, the

food of grandis ; cojyTodadijla on Gentiana verna. As an
abundant and wider spread species, it is probable that the

latter feeds on various gentians, ve7'na, acaulis, etc., lutea

being more likely an exception than not.

That S. grandis should be attached to the supposed food

of S. gra])1iodactyIa, and at the same time more nearly

resemble coprodadyla, may equally point to the three forms

being distinct, or to all being races of one species.

Explanation of Plates XIV—XVII.

[/See Explanation facing the Plates.]
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XV. A Contribution to the Classification of the Coleo-

pterous family Dynastidae. By Gilbert J.

Arrow, F.E.S.

[Read March 4tli, 1908.]

The DynastidaB flourish most in the New World, they are

fairly well represented in Australia, bat appear to be
least numerous in the Oriental Region and particularly

upon the Continent of Asia. As those which do occur are

generally abundant and attract attention by their forms
and size it is strange that this sufficiently small group has

been little studied as regards classification. The American
species by their numbers and difficulty rather repel

systematic workers, and the Australian and African repre-

sentatives have received considerable attention in recent

times, but the Asiatic species have been neglected and
their classification is in considerable confusion, rendered

greater by the fact that some of the old genera in which
they are included have been divided and reconstituted

as regards species from other regions. The present paper,

although it contains descriptions and synouymical notes

based upon specimens in the British Museum from all

parts of the world, deals more especially with Oriental

representatives of the family. All the new species described

here are represented in the British Museum collection.

The Oriental species at present standing in the genus
Hetcronyckus are in urgent need of revision. Many
African species formerly placed in the genus have been
formed into new genera by Messrs. Kolbe and P^ringuey,

and those that remain from that region form a lairly

homogeneous series, but this is by no means the case with

the Oriental species. One of the most distiuctive features

of the genus is the peculiar smoothness of the pronotum,
which IS without trace of elevation or depression behind

the head and entirely, or almost entirely, without punc-

turation. This characteristic is accompanied by a form
which is not higlily convex, by the presence of a pair of

Stridulating files upon the propygidium, and, in the male,

by the thickening of the anterior tarsus and enlarge-

ment of its inner claw, which has a very broad basal
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tooth. In all other respects the genus agrees with
Pcntodon, tlie front tibiae have several secondary denticles

in addition to the three strong teeth, the hind tibiae are

truncated and setose and the mandibles are deeply notched
externally. This definition (which is not materially

different from that of Lacordaire), although it fits the

African and Madagascan species, excludes most of the

Asiatic ones at present assigned to Heteronyclius. These
are H. morator and piceus, F.,javamis and pauper, Burm.,
si7)iplex, Waterh., annulatus and foropygus, Bates, Lans-
bergi, Schauf., deserti, Heyd., and hidentulus, cribratellus,

curtulus, interruptus, monodon, pitnctolineatus and suma-
trensis, Fairm,

In addition to the above H. crihratellus, Fairm., another

species was described from Egypt by the same author
under the same name and in the same year. This M.
Bedel has already found to be a synonym of Pcntodon
syriacus, Kraatz, and H. hidentidus he has rightly referred

to the same genus. H. deserti, Heyd., may also be a

species of Fentodon. It is not a Hetcronyclms. The Oriental

H. crihratclkis is one of a group of species in which
the pronotum is distinctly punctured and sometimes
slightly impressed in front, and in which the front tarsi

are not thickened in the male, and for these it is necessary

that a new genus should be formed. It may be defined as

follows :

—

Alissonotum, n. gen.

Mandibles strongly notclied externally. Clypeus attenuated and

bidentate at the end, bearing behind a transverse bi-tuberculate

carina. Pronotum distinctly punctured, sometimes slightly impressed

at the middle in front, not closely fringed at the sides. Front

tibipe 3-dentate, with minute secondary denticles. Front tarsi and

claws not thickened in the male. Propygidium bearing two

microscopic stridulating files.

Only the last feature and the strongly striated elytra

clearly distinguish this genus from Pentodon. In that

there are sometimes traces of a double series of ridges

upon the propygidium but the files are always very

coarse and imperfect and the ridges do not nearly reach

the hinder margin of the segment. The recognised species

of Pentodon are very homogeneous in size and form and are

essentially Palaearctic in distribution, whereas the present
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groujD consists of smaller species of rather varied form and
is apparently confined to Tropical Asia. The type species

is Hdcronyelius piceus, F. (= Fhileurus dctradus, Walk.),

and I refer to it also //. cribratelhcs, Fairm., H. jjauper,

Burm. {= H. simplex, Waterh. and H. interruptus, Fairm.)

and the following new species

:

AlissonotiLin crassioni, sp. n.

Robustuni, ovatum, nigrum aut nigro-piceum, capite crebre

pimctato-rugoso, fronte sat I'ortiter bituberculato ; prothorace fortiter

et crebre punctate, medio loevius, disco antice laavissime impresso et

tuberculato ; scutello impunctato ; elytria fortiter striatis, stria prima

vix punctata, caeteris grosse irregulariter punctatis, interstitio prime

confuse punctato, 3° et 5° partim seriato-punctatis, lateribus minute,

apicibus grosse et crebre, punctatis
;
propygidio leviter rugoso, postice

medio producto
;
pygidio parce punctato.

Long. 19-21 mm. Lat. max. 11 mm.

Rah. Assam: Silhet; Burma: Bhamo, Tenasserim.

This is a large, black, oval insect. The head is coarsely

rugose and bituberciilate above. The prothorax is closely

punctured, the punctures being coarse except along the

middle^ where they are fewer and finer. There is a faint

impression near the middle of the anterior margin and a

minute elevation in front of it. Tlie scutellum is broad and
smooth. The elytra are deeply striated, the sutural stria

being scarcely punctured and the remainder rather strongly.

The first interval is very broad and irregularly punctured
and the Srd and 5th have each an incomplete line of

punctures. The outer margins are finely, and the extremi-

ties coarsely, punctured. The propygidium is produced in

the middle and bears two long and finely striated files.

The remainder of the surface is finely rugose and pubes-

cent. The pygidium is rather finely punctured. The
sexes are alike.

Alissonotum imptressicolle, sp. n.

Ovatum, nigrum, nitidum, capite crebre rugoso, bituberculato

;

prothorace fortiter baud dense punctato, medio subtilius, antice

Isevissime impresso et elevato ; scutello impunctato ; elytris fortiter

punctato-striatis, striae primas punctis toto confluentibus, interstitio

primo irregulariter, 3° et 5° lineare, punctatis, lateribus et apicibus
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crebre punctatis
;
propygidio postice leviter producto, i)ygidio sat

grosse punctate.

Long. 14 mm. Lat. max. 8 mm.

Hob. Burma : Bhamo, Teinzo {L. Fca.).

This is almost of the same size and shape as A. picciim,

F., but a very little larger and more elongate. It is black

and shining with the legs and underside piceous. The
head is closely rugose, bituberculate in front and armed
on the vertex with two tubercles placed moderately far

apart. The prothorax is very distinctly but very closely

punctured, the punctures being finer in the middle.

There is a faint impression just behind the middle of

the front margin and a slight elevation in front of it.

The scutellum is broad and nnpunctured. The elytra

have each a very deep, not distinctly j)unctured, sutural

stria and four pairs of strongly punctured striae, the 1st

and 7th interstices being irregularly punctured and the

8rd and 5th having each an incomplete line of punctures.

The outer and apical margins are strongly and closely

punctured. The propygidium is slightly produced and
bears a pair of fine and moderately broad files. The
pygidium is strongly but not closely punctured. The
sexes are alike.

So far as can be judged from the descriptions, two
species from Kashmir, strangely ascribed by Fairmaire to

Fhile^trus{P, binodulus a,nd curtijjennis, Fairm.) also belong

to this genus.

For Meteronychus monodon, Fairm., and certain other

undescribed species, I have found it necessary to make
another new genus.

MicnoRYCTES, n. gen.

Clypeus attenuated in front, with the margin feebly notched and

reflexed. Mandibles strongly notched externally. Front trans-

versely carinate with a single slight median tubercle, Prothorax

simple, punctured and bearing a rather long hairy fringe at the

sides. Elytra membranous at the apical margins. Front tibiaj 3-

or 4-dentate, without intermediate denticles. Front tarsi slender

and claws equal in both sexes. Propygidium without paired

stridulating files.

Microrydes kanarcnsis, sp. n.

Niger, nitidus, elongatus, capite crebre j)unctato-rugoso, antice
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anguste rotundato, Ifevissime bifido, carina transversal! frontali vix

distincta, medio minute tuberculato, prothorace quam latitudine

paiilo breviore, toto simplice, disco vix perspiciie, lateribus fortiter sat

grosse punctatis ; scutello Irevi, medio sulcato ; elytris profiinde sat

regulariter striato-piinctatis, interstitiis omnibus impunctatis, lateri-

bus postice apicibusque grosse et irregulariter punctatis, margine

apicali prope angulum paulo abbreviate, ajipendice membranaceo

distincto munito
;
propygidio parce punctulato et setoso, pygidio

fortiter sat crel:>re punctato ; tibiis anticis 4-dentatis.

Long. 15 mm.

Hah. S. India .- Kanara.

It is rather elongate, black, shining and strongly sculp-

tured. The head is strongly and rugosely punctured, with
the front of the clypeus feebly bifid and the frontal

tubercle not very strong. The prothorax has very minute
scattered punctures on the disc, and these become rather

abruptly coarse at the sides. The scutellum is unpunc-
tured and longitudinally impressed down the middle.

The elytra are very strongly striate-punctate, all the

interstices being unpunctured and nearly equal, except the

juxta-sutural strip, which is narrow. The sides and apices

are strongly and irregularly punctured. The apical

margins are slightly truncated obliquely at the inner half

and continued on a membranous flange. The propygidium
is very finely and sparingly punctured and the pygidium
very coarsely and thickly. The front tibiae are furnished

with three strong pointed teeth and a vestige of a fourth

upper one.

Two female specimens were collected by Mr. T. R. D.
Bell.

* Microryctcs apicalis, sp. n.

Parvus, sat elongatus, niger, nitidus, corpore subtus rufo-piceo,

capite crebre punctato-rugoso, antice anguste rotundato, Isevissime

bifido, carina frontali transversal! medio leviter tuberculata
;
pro-

thorace sat angusto, angulis anticis paulo productis, posticis baud

late rotundatis, disco minute, lateribus fortiter sat grosse punctatis
;

scutello lajvi, medio sulcato ; elytris profunde striatis, striis latis,

confuse punctatis, lateribus postice apicibusque grosse irregulariter

punctatis, apicibus conjunctim sat profunde emarginatis, appendici-

bus membranaceis
;
propygidio minute irregulariter strigoso, parce
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setoso
;
pygiclio grosse et crebre punctato ; tibiis aiiticis acute tri-

dentatis.

Long. 11 "5 mm.

Hal. BuKMA : Carin Cheba {Feci.).

Two specimens, both males, were found at an altitude of

900-1,100 m. in December 1888.

The species is very like the preceding but smaller and
the prothorax is relatively narrower, the front angles

sharper and the hind angles less broadly rounded. The
elytra are very coarsely and deeply punctate-striate and
the membranes to which their apices become abruptly

reduced are broad and conspicuous. The pygidium is

very strongly punctured and the front tibiai sharply tri-

dentate, without trace of an additional tooth as in the

other two species.

M. monodon, Fairm., was described from Cochin China
but two specimens brought by Signor Fea from Rangoon
are almost certainly indistinguishable from it. The
membranous apices of the elytra, which are the most
peculiar feature of the genus, are not mentioned by Fair-

maire, but in this species they are so slight as not to attract

attention.

Of the remaining Oriental forms attributed to Hetcrony-

cJins, H. morator, F., jnvamis, Burm., sumatrcnsis, Fairm.,

and Lansbcrgci, Schauf , are obviously very distinct from
it. The last is unknown to me, but the others are

congeneric, and for these and other species undescribed I

constitute the following new genus :

—

PSEUDOHOMONYX, n. gen.

Mandibles broad, prominent, not acuminate; rounded or gently

sinuated at the side. Maxilbe armed with four strong equal teeth.

Labium smooth, snlcate behind, broad and sinuated in front, with

the palpi inserted at the margins. Clypeus trapeziform, straight in

front, with the angles rounded. Head entirely unarmed in both

sexes. Prothorax regularly rounded at the sides, with the posterior

angles completely rounded off. Proiiygidium withoiit stridulating

files. Legs very spinose, with the tarsi slender but not long. First

joint of the hind tarsus elongate. Front tibia strongly tridentate :

middle and hind tibiae flattened, gently crenate and strongly spinose

^t the extremity.



Classification of the Coleopterous family Dynastidx. 327

$. The protborax is impressed in front and there is a median

tubercle just behind the front margin. The front tarsi are thickened

and the inner claw very broad.

The type species is tbe following :

—

Pscudoliomonyx hornecnsis, sp. ii.

Niger, nitidus, elongatus, subtus rufo-hirtus, capite rugoso, medio

leviter transversim impresso ;
prothorace minutissime puuctato,

parum convexo, basi utrinque leviter impresso ; scutello minutissime

punctate ; elytris fortiter striatis, striis crebre annulato-punctatis,

interstitiis dorsalibus convexis, hand perspicue punctatis, lateribus

atque apicibus grosse ac crebre punctatis
;

propygidio subtiliter

pygidioque fortiter et confluenter punctatis :

$, prothorace antice leviter longitudinaliter impresso, margine

medio vix tuberculato.

Long. 19-23 mm.

Hah. Borneo : Sarawak ; Labuan.

This was taken by Dr. A. R. Wallace in Sarawak and
by Mr. Hugh Low in Labuan. In size, shape and sculp-

ture it closely resembles Pscvdohomonyx morator, F. (of

which I believe Heteronychus j'avanus, Burm., to be a

synonym), but it differs in tbe very close and strong

puncturation of the sides and apices of the elytra and the

pygidium and in the less broad and deep anterior impres-

sion of the protborax and feebler marginal tubercle in the

male.

There are two other species in our collection from the

same region, but as both are represented by single speci-

mens only I prefer for the present to leave them
undescribed.

The process of elimination has thus reduced the number
of Oriental forms properly referred to Heteronychus to four,

viz. H. 'poro2)ygus, Bates, annulatus, Bates, curtulus, Fairm.

and punctolineatus, Fairm. ; and to these must be added
" Phikurus " sibbhxvis, Fairm., of which M. Lesne has kindly

examined the type for me.
The species is a common and widely distributed one,

but Fairmaire's description, in the statement that there

are no stridulating organs and in other particulars, is so

misleading th^t I h^ve redescpbed it here,
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Hetcronychus sublmvis, Fairm.

Bull. Soc. Ent. Belg., 85, 1891, p. 123.

Niger, nitidus, ovatiis, capite rngoso, clypeo sat lato, meclio

bidentato, fronte bituberculato, prothorace fere Isevi, lateribus

arcnatis, antice paulo approximatis, angulis acutis ; scutello lajvi
;

elytris sat grosse striato-pvinctatis, linea suturali subobsoleta, lineis 4

discoidalibus postice abbreviatis, 4 lateralibus integris punctisqne

irregularibus
;
propygidii lineis stridulatoriis subtiliter sculpturatis,

sat distantibiis
;
pygidio minute et crebre piinctato, apice Isevi ; tibia

antica dentibus tribus acutis aliisque minutis arniata.

Long. 18'5-22 mm. Lat. max. 9'5-13 mm.

Hob. Assam; Rangoon; Malay Peninsula.

Black or piceoiis, elongate, oval. The head is coarsely

rugose with the front bituberculato, and rather broad at

the anterior margin, which bears two minute tubercles

placed near together. The pronolum is almost imper-

ceptibly punctured at the sides, with the lateral margins

broadly curved and slightly narrowed anteriorly, the front

angles acute and the hind angles obtuse. The scutellum

is smooth. The elytra show a vestige of a punctured

sutural stria and four pairs of lines of strong punctures,

the first two pairs abbreviated behind. There are a few

similar punctures in the intervals and the lateral and

apical borders are strongly and irregularly punctured.

The propygidium is scarcely punctured and the stridulating

files rather distant and very finely sculptured. The
pygidiura is finely and densely punctured except towards

the apex. The front tibiie are furnished with three strong

acute teeth and supplementary denticles.

$ . The front tarsus is slightly thickened and the inner

claw very broad, with a strong basal tooth.

The species resembles H. pundolineatus, Fairm., (of

which I have been able, by M. Lesne's kindness, to

examine a co-type), but the marginal tubercles of the

clypeus are placed closer together, the pronotum is less

visibly punctured, the stridulating files are finer and

farther apart, and the pygidium is more finely and closely

j)unctured.

The following new species is remarkable for its extreme

smoothness :

—
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HeteronycMis sacchari, sp. n.

Niger, nitidus, latus, sat convexus, capite rugoso, antice acute

bidentato, carina anteoculari medio late interrupta
;
prothorace basi

punctis anguste marginato, prasterea toto impunctato, angulis anticis

acutis, posticis obtusis ; scutello parvo, vix punctato ; elytris brevi-

bu8, post medium paulo ampliatis, lateribus apicibusque vix

perspicue punctulatis, buinerisque punctis nonnullis majoribus,

dorso striarum vestigiis subtilibus, toto impunctato ;
propygidio

minute punctato, lineis stridulatoriis angustis, pygidio basi dense

rugoso, apice fere lawi ; tibiis anticis dentibus tribus validis acutis

aliisque minutis armatis.

Long. 17-19 mm. Lat. max. 11 mm.

Hah. Bengal : Rimgpur.

Black, extremely smooth, and rather short and broad.

The head is rugose, with an inconspicuous carina before

the eyes, broadly interrupted in the middle. The clypeus

is produced into two rather sharp reflexed teeth. The
prothorax is closely punctured along the extreme posterior

margin, but is otherwise smooth : it is slightly narrowed in

front and regularly rounded at the sides, with the front

angles acute and the hind angles obtuse. The scutellum

is small and vaguely punctured at the base. The elytra

are short, widening a little behind the middle, with faint

traces of striae quite devoid of punctures. There are a very

few punctures at the shoulders and the outer margins are

very minutely punctulated behind. The propygidium
is finely punctured and the stridulating files are narrow,

not reaching the hind margin. The pygidium is densely

rugose at the base and almost smooth on the apical half.

The front tibise have three strong acute teeth and inter-

mediate denticles.

In the male the prothorax is rather longer relatively to

the elytra and the front tarsus and inner claw are only

moderately thickened.

This species is reported as causing considerable injury

to sugar-cane.

The most highly developed constituent of the Heterony-

chus group is one which has not at present been associated

with this group at all. It is the Scarabmus Itys, 01 iv.,

placed by Burmeister in his genus Stypotrupes, together

with two other species of very different type. Although
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according to the Lacordairean S37stem the digitate hind
tibioe relegate this to another section, it is really a transi-

tion form nearly allied to Hctcronyclmis, and it is necessary

to form another new genus for it.

Clyster, n. gen.

Form cylindrical. Clypens produced and truncate in front, the

frontal suture bearing a short recurved horn in the male and two

tubercles in the female. Mandibles straight at the sides and blunt

in front, not produced beyond the clypeus. Front tibia) armed

with three strong teetli and secondary denticles : middle and hind

tibife compressed and spinose, digitated at the end. Tarsi moderately

slender, the front ones greatly thickened in the male, with the inner

claw very broad and cleft at the end. Propygidium rather produced

behind, with almost the whole median part finely striated.

Type. Stypotni.pes Itys, Oliv. {S. Aj'ax, ¥. = Dicho-

donfus Picnl-cni, Nonf.)

A second species of this genus is here described :—

•

Clyster rctusus, sp. n.

Niger, nitidus, elongatus, convexus, capite rugoso, antice sat

angnste j^roducto, truncato
;
prothorace quam longitudinem parum

latiore, omnino marginato, lateribus valde curvatis, antice contractis,

angulis anterioribus acutis, posterioribus rotundatis ; scutello parum
punctate

; elytris crebre et fortiter punctatis, lineis quatuor gemin-

atis discoidalibus aliaqne suturali, interstitiis lateribusque fortiter

punctatis
;

propygidio medio paulo producto, subtiliter transverse

strigoso, pygidio densissime punctato :

(^, capitis cormi brevi, recto apice obtuso
;

prothoracis basi et

dorso postice lajvibus, parte antica excavata aut decliva, rugosa,

carinis oljliquis duabus lajvibus divisa :

5 , cajiite medio bituberculato ; prothorace antice paulo impresso,

rugoso. ! ^

Long. 21-29 mm. Lat. max. 11-15 mm.

Ilab. Andaman Is.; Penang.

Black or piceous, elongated and rather convex. The
head is coarsely rugose, narrowly produced in front, with

the anterior edge nearly straight and slightly reflexed and
the angles scarcely rounded. The prothorax is not much
shorter than its width, with the sides gently and uniformly

gviTved, narrowed ip |i'ont, the anterior angles ac\ite
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and the posterior ones rounded. It is smooth in the

middle but there are large scattered punctures at the sides.

The scutellum bears a few small punctures, sometimes
forming an angulate line. The elytra are closely punctured,

the punctures forming four pairs of lines upon each and a

single line bordering the suture, and the intervals are

closely and irregularly punctured. The propygidium is

gently produced in the middle and the whole median part

covered with fine but broken strife. The pygidium is

densely punctured, and the punctures, at least at the sides,

tend to coalesce transversely.

$ . The cephalic horn is short and nearly straight.

The anterior half of the prothorax is scooped out and
divided by two smooth oblique carinas into three areas

which are coarsely rugose. The elevated dorsal part ends

abruptly in front and is sometimes slightly produced, but

it never extends nearly as far as the front margin.

^. There is a rudimentary excavation at the front

margin of the prothorax and two slight tubercles behind it.

Of the two species of StyiMrnpcs placed first in the

fjenus by its originator, one was described from a fragment

and has since remained unknown, and of the second {S.

Endymion), although described as long ago as 1789, the

habitat remains yet unknown. The specimen from

Kirby's collection (and now in the British Museum) re-

ferred to by Burmeister appears to be the actual type of

Olivier.

Yet another species (*S'. Candcsei, Voll.) which has no
affinity with the others has been added to this genus.

It is a form whose nearest ally is undoubtedly the peculiar

genus Orydodems. With this it shares the elongate rect-

angular form, the broad transverse clypeus, produced in

the male, the dilated mentum and the thickened front

tarsi of the male. It differs in its strongly sculptured sur-

face, the digitated hind tibite and the peculiar armature,

etc., and I propose to call it

Ceratoryctoderus, n. gen.

Both sexes of Vollenhoven's species have been well

figured by him and no congener is so far known.
Fairmaire appears to have strangely confused the genera

Iletcronychiis and PMlcuriis. While placing in the latter

genus the three Kashmir species which I have already

removed from it, he transferred Pliilcurus chincnsis and



332 Mr. G. J. Arrow on a Contribution to the

morio, of Falderman, to Heteronychvs, the former being the

insect which he has redescribed as Trionyclms Poteli, while

his Trionyclmis assamcnsis is Phileurvs planatus, Wiede.
Fairmaire has described the males of these, while the

older writers have in each case described the females.

Trionychus, or more correctly Bhizoplatys, is properly an
African genus and, with these Oriental PMleuri, forms a

link between the true Phileurus (which is confined to

America) and the Pentodontides. The Oriental species

form a well-defined genus, for which another new name
must be found.

EOPHILEURUS, n. gen.

Elongate and ratlier depressed. Head olstusely pointed in front,

with a single median horn or tubercle. Mandibles produced in front,

not notched or toothed. Maxillae 3-toothed. Labium broad, with the

paljii inserted at the inner side. Front tibioo acutely 3-dentate, with-

out secondary denticulation. Hind tibise truncate, strongly spinose.

Tarsi slender, with the basal joint in the middle and hind legs pro-

duced at the outer edge. The prothorax is generally more or less

excavated, at least in the male. The male has the front tarsi

thickened and its inner claw broad and cleft; and the head bears a

slender, though not long, horn.

The species belonging to this genus are :

—

Phileuoms

planatus, Wiede. ( = assame')isis, Fairm.), chinensis, Fald.

(^
= Potdi, Fairm.), 'platyptems, Wiede., morio, Fald. con-

vexuSy Arrow, and the following undescribed forms:

—

Eopliilcurus perforatus, sp. n.

Niger, nitidus, parallelus, baud longus, supra grosse, parum dense

jjunctatus ; prothorace antice sat crebre, postice laxe punctato, disco

leviter longitudinaliter impresso, lateribus valde curvatis ; scutello

laevi ; elytris seriato-punctatis, punctis annulatis, distinctis, interstitiis

minutissime punctulatis
;

pygidio sat grosse, lateribus rugose,

punctato :

(J, capite lajvi, polito, cornu sat brevi, gracili, curvato, protho-

race ad marginem anteriorem late sat leviter impresso :

5 , capite rugose punctato, medio tuberculato, prothorace rcquali.

Long. 19-22 mm. Lat. max. 9-10 mm.

Eah. Southern India : Bombay, Mhow, Belgaum.

Our collection contains a series of male examples and a
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single female. One specimen was found by Mr. H. E.

Andrewes in the hollow stem of a decayed mango tree.

The species is black, shining and coarsely punctured,

the punctures not very numerous on the prothorax, which
has a slight longitudinal sulcus at its posterior part, and
absent from the scutellum. The elytra bear rows of

annulate, moderately-distant punctures and extremely

minute punctulations in the interstices. The pygidium
is coarsely punctured and the metasternum bears large

deep crescentic impressions at the sides and rather fine

punctures in the middle, and there are also fine and scanty

hairs.

^. The head is smooth and shining, with a simple

slender horn, and the prothorax has a shallow broad

impression behind the front margin.

$ . The head is rugosely punctured and bears a

tubercle.

E. pcrforatus resembles E. platyptcrus, Wiede., but is

rather larger and much less densely punctured, especially

upon the prothorax, which is sparingly, though very coarsely,

punctured and bears a longitudinal impression absent in

the other species. The scutellum is without the large

punctures present in E. platypterus. The male is most
markedly distinguished by the head, which is smooth with

a slender horn, while in the older species it is closely

punctured and the horn is laterally compressed.

Eoiihilcurus cingalcnsis, sp. n.

Niger, nitidus, latus, parallehis, supra dense varioloso-punctatus,

capitis cornu brevi; prothorace brevi, lateribus valde curvatis;

scutello confuse punctato ; elytris grossi?siine seriato-punctatis,

punctis annulatis, interstitiis minutissime juinctulatis
;

pygidio

grosse et rugose punctato :

^ , capite panun punctato, cornu brevi
;
prothorace leviter longi-

tudinaliter iuipresso, ad marginem anterioreni paulo latius :

$ , capite prothoracequc crebre punctatis.

Long. 20-26 mm. Lat. max. 10-13-5 mm.

Hah. Ceylon.

This is a rather broad species, resembling E. pcrforatus,

but larger, more closely and still more coarsely punc-
tured. The prothorax is closely punctured all over and
the punctures become confluent in front. The scutellum

is confusedly punctured and the elytra are closely covered
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with rows of very large ring-shaped impressions, the inter'

stices minutely and scantily punctulated. The pygidium
is coarsely and rather rugosely punctured and the meta-

sternura is decorated with large crescentic impressions,

except at the middle which is almost smooth. It bears

only a few tawny hairs.

^ . The head is scantily punctured and bears a very

short horn in the middle. The protliorax has a faint

longitudinal impression which becomes a rather feeble

semicircular fovea behind the front margin.

Eo'phileiirus nilgircnsis, sp. n,

Niger, nitidus, latus, depressus, prothorace minute sat crebre punc-

tate, lateribus valde arcuatLs, angulis posticis fere acuti.s ; scutello

minute punctato ; elytiis crebre seriatim punctatis, punctis annulatis

baud jjroi'undis
;
pygidio basi rugoso, ajjice leviter punctato :

(J , capite laivi, cornu baud longo
; prothorace antice fortiter

circulariter impresso, postice vix sulcato :

$ , capite prothoraceque antice transverse rugosis.

Long. 22-24 mm. Lat. max. 12"5 mm.

Hah. S. India : Nilgiri Hills, 6,000 ft.

Collected by Captain A. H. Weld Downing and Mr. H. L.

Andrewes, by whom the % was dug up in the jungle.

]£. niUjirensis is very nearly related to E. ylanatim, Wiede.,

but much less finely punctured and the prothoracic fovea

in the male is circular, extends in well-developed speci-

mens considerably past the middle and is not bounded
behind by distinct angulations. The prothorax is closely

j)unctured, becoming rugose in front, and the sculpture

is only a little coarser than in E. %)lanatus. The sides

are strongly rounded but the curvature does not quite

reach the posterior angles, which are rather sharp. The
scutellum is irregularly punctured. The elytra are closely

covered with coarse annular punctures arranged in definite

rows and there are a very few minute punctulations in

the interstices. The pygidium is rugose at the base and
scantily punctured at the apex and the metasternum is

densely punctured and clothed with long tawny hair,

except in the middle, where it is scantily punctured and
bare.

It will be well, in passing, to call attention to an error

in connection with certain species of Fhileunis properly so-
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called. Burmeister, iu his description of Pldletirus vervcx,

has included two species, the characters of the male being
taken from one and those of the female from the other.

The P. vervcx of Dejean's Catalogue is an Argentine species

and is peculiar for its very prominent smooth pygidium.
It is this which Burmeister has described as the male.

The female has the pygidium equally prominent and
smooth, but its ventral part is slightly excavated, forming
an overhanging ridge above, and the last ventral segment,
as usual in the Dynastidse, is broader and not emarginate
at the apex as in the male. There is another species,

occurring in Brazil, Guiana, Bolivia, Peru, etc., which
closely resembles the Argentine form but has a flatter

and more deeply grooved prothorax, the groove not

"widening into a large fossa in the male, as it does in

the other species. The pygidium is only moderately con-

vex and is very coarsely and thickly pitted in both sexes.

This form has been described by Burmeister as the female
of P. vervcx. I desire to rename it

—

PMleurus Burmeisteri, sp. n.

I prefer to apply the name of P. vervex to the Argen-
tine species, although Burmeister has quoted the habitat

of the other alone, because the name was first given (by

Dejean) to an insect from Buenos Ayres, and because
Burmeister has described both sexes of that species

although mistaking the females for males of minor
development.

My type of P. Burmeisteri is from Rio Janeiro.

The new genus which follows is necessazy for an isolated

and interesting African species as yet undescribed. It

belongs to the Cyclocephalina3, one of the most character-

istic Tropical American groups of beetles, of which it forms
the only known representative in Africa. Like others of

that group it very closely approaches the Rutelidai both in

appearance and structure.

RUTELORYCTES, ncw genus.

Form elongate, not very convex, with rather slender legs. Clypeus

large, broad in front and not toothed. Head entirely unarmed.

Labrum concealed, hardly corneous. Mandibles small, simple, not

produced or notched. Maxillaj almost naked, armed at the inner

edge with 6 long and sharp teeth : palpi moderately long. Labium
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elongate, with a distinct, bilobed, strongly cliitinised ligula. Pro-

thorax entirely simple. Prosterniuu forming a very prominent

finger-like process behind the front coxae. Propygidium without

stridulating apparatus. Front tibiae 3-dentate, the four posterior

ones narrow, spinose (not digitate) at the extremity. Basal joint of

the tarsi not dilated.

$ . Clypeus shorter and broader. Front tarsi thickened, with the

inner claw broad and minutely cleft.

Butclori/dcs tristis, sp. n.

Glaber, niger, nonnunquam Itevissime a3neus, elongato-ovatus,

inermis, clypeo lato, antice reflexo, minute sinuato, rugose punctato,

fronte fortiter laxe punctato
;
prothorace similiter punctato, lateribus

leviter arcuatis ; scutello baud acuto, minutissime punctato ; elytris

baud grosse, sat lequaliter, annulato-punctatis
;

pygidio minute et

densissime punctulato ; corpore subtus medio Itevi, metasterni lateri-

bus rugosis, abdominis lateribus irregulariter punctatis, transverse

ciliatis :

6 >
P3'gi'^^io majore, convexo :

9 , elytrorum marginibus lateralibus ante medium obtuse an

gulatis, superficie postica minute et dense punctulata.

Long. lG-21 mm. Lat. max. 9-11-5 mm.

Hah. Sierra Leone ; Portuguese Guinea : Bissao

(Favarel).

There are several specimens in the British Museum and

M. Rene Oberthiir's collection.

It is very much like the species of the American genus

Dyscinctus, to which it is closely related, and might be

regarded as a representative of that genus which has

strayed across the Atlantic. The prothorax is rather more
closely adapted to the hind-body than is usually the case

in Dyscinctiis and its posterior angles are not rounded off.

Tlie pygidium also is larger, more convex and less promi-

nent. Perhaps the most interesting and peculiar ieature

is one found only in the female, in which sex the whole of

the posterior part of the elytra is closely and micioscopically

punctured.

Mr. Peringuey has made a genus ( Vcncdus), for Ilctcro-

nychus paradooms, Bohem,, supposing his only example

to be a male; but both genus and species are redundant,

being based upon the female of the curious Xcnodorus

Janus, F., which occurs on the Gold Coast, in the Congo,

Angola, Natal, etc.
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Heteronydviis fovcipennis, Fairm., may be placed in the
genus Anodon. It is probably not distinct from Londwtm
niuticus, Burm. In addition to the last misplaced species,

only three species of Lonchotus have been described,

although they appear to be rather numerous. Two, which
are represented in the Museum by series consisting of

both sexes, are described here.

Lonchotus punctatissimus, sp. n.

Niger, vel nigro-piceus, convexus, modice elongatus, capite crebre

rugoso, antice minute hand acute bidentato
;
protborace baseoa medio

excepto dense punctate ; scutello impunctato ; elytris stria suturali

crenata completa lineisque sex postice abbreviatis punctarum ocella-

tarum, pimctis magnis crebris, externis magis irregularibus, intersti-

tiis alternis punctis nonnullis, sculpturatis, lateribus lasvibus,

apicibus modice baud profunde punctatis
;
propygidio subtilissime

transversim strigoso, pygidio sat minute punctate, apice fere lajvi

;

metasterno creberrime rugoso et rufo-birto :

^ , breviter acute cornuto, cornu recurvato
;
protborace profunde

sat anguate excavato, fossoe lateribus acute carinatis, antice et post

medium utrinque obtuse dentatis, fundo undique transverse

ruguloso.

Long. 25-27 mm. Lat. max. 14-15 mm.

Hah. Central Madagascar : Ambohiraitombo Forest,

1,200 m.

This closely resembles Z. lentus, Burm., but is larger

and differs by the distinctly bidentate clyjaeus, more
rugose head, and much more strongly and closely punctured
pronotum, the excavation of which in the male is a little

broader. The puncturation of the elytra is very similar,

but rather more distinctly linear. The most strongly

marked difference is to be found in the stridulating surface

of the propygidium, which in L. lentus is comparatively
coarse and in the present species is extremely fine.

Lonchotus politus, sp. n.

Niger, nitidus, convexus, sat breviter ovatus, capite dense punctate,

antice obtuse acuminate
;

protborace punctate, postice medio fere

Isevi ; scutello impunctato ; elytrorum parte antica late baud

profunde punctata, stria suturali antice obsoleta, apicibus leviter

punctatis, aliis locis Isevibus
;
propygidio subtilissime transversim
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strigoso, pygidio fere Isevi, lateribus solum paulo punctatis ; meta-

sterni lateribus dense punctatis et rufo-hirtis :

cj, lateribus niagis parallelis, capite breviter acute cornuto, cornu

recurvato
;

protliorace profunde excavato, fosspe lateribus carinatis,

antice et post medium utrinque obtuse dentatis, fundo liuud fortiter

rugoso.

Long. 22-25 mm. Lat. max. 12-14 mm.

Hal). S. Madagascar : Fort Dauphin.

A number of examples, chiefly females, were collected

by Mr. G. F. Scott-EUiot. Tliis species also is much like

L. Icntus, Burm., and of the same size and shape, but is

very readily distinguishable. It is remarkable for the

feeble and scanty puncturation of the elytra, the punctures

scarcely extending beyond the middle and not forming

regular rows. The propygidium is very finely striated, as

in L. punctatissimus and the pygidium almost smooth,

although more punctured in the female than in the male,

as in all the species. The prothorax of the male is more
deej)ly and broadly excavated than in either of the other

species I have named and the sides are more closely

punctured than in L. Icntus, but less so than in L.

jpunctatissimus.

In the African genus Ptjcnoschema the pygidium and
propygidium are generally densely covered with pubescence

in the female and sometimes in the male also. In certain

species the males exhibit traces in this region of a fine

transverse striation on each side of the median line,

representing the stridulating organ of Lonchotus and many
other genera, although scarcely in a sufficiently perfect

condition to be functional. In a new East African species,

however, this structure is well developed. I have described

this species as follows :—

-

Pycnoschema musiea, sp. n.

Rufo-picea, niLida, elongata, subcylindrica, capite in utroque

sexu acvxte cornuto, clypeo sat longo, parum punctato, medio dilatato,

cantho fere quadrato, fortiter punctato
;

protliorace fortiter inae-

qualiter punctato, lateribus et dorsi medio parcius atque subtilius,

undique valde marginato, angulis omnibus obtusis ; scutello

parcissime punctulato; elytris baud profunde gerainatim striato-

punctatis, interstitio primo marginibusque postice irregulariter sat

crebre, reliquis parcissime, punctatis :
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(J, capitis cornu longo gracili recurvato, fronte parce pnnctato
;

prothorace antice lato, lateribus paulo deplanatis, antice medio

excavato Isevi, dorso antice carinato, medio obtuse bidentato
;
pro-

pygidio medio subtilissime transverse strigoso, linea mediana Irevi

;

pygidio convexo, subtilissime piinctato-rugoso, medio minus (^ense
;

tarsia anticis crassatis :

5 , capitis cornu brevi, sed acuto, fronte fortiter punctato
;
pro-

thorace antice magis angustato, crebre punctato, lateribus postice

fere parellelis
;
projiygidio dense fulvo-piloso

;
pygidio medio vix

punctato, parum convexo.

Long. 19-24 mm. Lat, max. 9"5-ll'5 mm.

Hah. Nyasaland : Kambole, Fwambo.

A series of specimens was collected between 1892 and
1895 and presented to the British Museum by Mr. W. A.

Nutt.

The colour is a very deep shining chestnut and tlie

form narrow and parallel-sided. The horn of a well-

developed male is longer than in any other species of

Pycnoscliema known to me and very slender and strongly

curved. The female has a short sharply-pointed horn and
not, as in many of the species, a cuspcd carina. In the

type {$) the dorsal carina of the thorax is produced and
emarginate in the middle, overhanging the anterior cavity,

but in a smaller male it is quite feeble. The propygidium
of the female is finely granulated and densely pubescent,

but that of the male is quite bare, with two finely and
transversely striated bands in the median part,

Pycnoschcma iKilpalis, sp. n.

Castanea vel rufo-castanea, modice elongata, paulo depressa, sat

nitida, supra grosse punctata, subtus longe fulvo-pilosa, metasterni

medio crebre punctato, lateribus subtiliter rugosis
; palporum

omnium articulis ultimis magnis :

cj, capite punctato-rugoso, medio lajviore, cornu brevi armato,

ante oculos sat late producto
;
prothorace lato, supra undique grosse

punctato, antice retuso, margine supero carinato, medio obtusissime

biangulato, lateribus j^ost medium valde rotundato-angulatis, laasi

leviter trisinuatis ; scutello minute punctato ; elytris i^ost medium
Isevissime dilatatis, punctis grossis lateraliter irregularibus sat

densis, medio geminato-seriatis, punctulisque minutis interspersis
;

pygidio longe fulvo-hirto

:

9 , capite rugoso, medio transverse carinato, carina medio vix
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tuberculata -; protliorace denae sat grosse puuctato, lateribus medio

minus angulatis ; elytris grosse punctatis, punctis aliquibus indis-

tincte geminato-seriatis, punctulis minutis interspersis
;
pygidio

subtiliter jjunctato-rugoso, nudo.

Long. 12-14 mm. Lat. max. 6-7"5 mm.

Hal). Abyssinia ; Uganda, Fort Ternan ; British
East Africa, Naitolia; Upper Congo.

It is a small species which seems to be nearly related

to P. rudis, Raff., described from a single female, but the

prothorax has no trace in that sex of the bidentate dorsal

carina found in P. rudis. The punctures of the head,

prothorax and elytra are extremely coarse and annulate,

those of the middle of the elytra forming double rows,

which are rather indistinct in the female. The transverse

carina upon the head of the female is scarcely visibly

tuberculate. The last joint of both the maxillary and
labial palpi is very large and deeply channelled in the

male.

Phyllognathus stridiccps, Fairm., is a species of Pycno-

scJiema, the narrow constricted clypeus from which it is

named being the principal differential feature of the

genus.

The species of the genus Temnorrhynchiis are very

feebly differentiated from one another and the difficulty

of identifying them is not diminished in the case of the

South and East African forms by the fact that several

authors have dealt with them without apparent knowledge
of each other's work. The most widely distributed of all

is that described by Fairmaire in 1868 as T. auHocJms,

which appears to range from Abyssinia to Natal. It is

said by Fairmaire to be the Goiitorrhinus antiochus of

Dejean's Catalogue, but the latter is a Senegal insect, and,

according to a specimen from the Dejean Collection in

the British Museum, is the form called by Fairmaire

T. Diana, Beauv. The East African insect was named
T. Diana, var. za^isiharicus by Kolbe in 1887 and in 1897
was quoted by him as T. sansibariciis, Kolbe. Finally

Mr. P^ringuey in 1900 renamed it T. Faunus. He also

ascribed to it, I think rightly, the insect described and
figured by Klug as the female of his T. dypeatus.

The genus Podalgus has been the subject of very great

confusion. It occurs first in Dejean's Catalogue for the

undescribed West African species P. cunicidus, and genus
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and species were first described by Burmeister, who quoted
the genus as Podalgus, Dej., and added to it a number of

American insects of which he afterwards transferred most
to a new genus, Ligyrus. In 1859 Reiche, regarding
Burmeister's first species, Podalgus honariensis, as the

type of the genus, renamed the African one Veo'tuumus
cuniculus, employing, however, a generic name already

preoccupied. Lacordaire had previously confined Podal-
gus to cunicidus alone and observed that Burmeister's

P. honariensis and P. ohesus belonged to a new genus.

The latter about the same time became the type of

Leconte's genus Ajilwnns. I consider that P. cuniculus,

Burm., should undoubtedly be taken as the type of Podcd-

gus, which is a very distinct genus peculiar to the desert

tracts of Northern Africa and Western Asia. I have seen

examples from the Punjab, Bokhara, both shores of the

Red Sea, Abyssinia and Northern Nigeria, and there is

a remarkable degree of similarity of form and sculp-

ture in all. The Bokhara form has been named Crator

infantulus by Semenow, but Fairmaire has pointed out

that this generic name also is redundant.

Podalgus honariensis, Burm., is not congeneric with
Ajykooius ohesus, Burm., as Lacordaire believed, and
although not transferred to Ligyr^ts by Burmeister him-
self on account of the absence of a stridulating patch on
the elytron, I have found no other reason for its exclusion.

Its general form and features are those of Ligyrus and
the margins of the elytra are closely studded beneath
with minute tubercles wliich no doubt correspond to the

stridulating file of typical species.

Three species treated by Burmeister as a section of

Dyscinetus {D. rostratus, Burm., Zoilus. Oliv., and nasutus,

Burm.) have a stridulating patch beneath each elytron

exactly like Ligyrus, and the form of the head and thorax

also show a greater degree of relationship to that genus
than to Byscinet'us. They really form a quite distinct

genus, which is characterised as follows :

—

OxYLiGYRUS, n. gen.

Form cylindrical. Head acuminate in front, with the tip sbarp

and reflexed, and the frontal suture marked by a carina interrupted

in the middle. Mandibles not toothed externally, with the apices

straight and slightly prominent. Prothorax more or less impressed

and tuberculate behind the front margin. The inner surface of the
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elytra bearing a stridulatory area as in Lvjynis. Legs rather short

and stout, the front tibioa bearing three short, equal, and closely set

teeth at the outer edge, the four posterior tibia? flattened. Tarsal

joints similar.

1^. Front tarsi thickened and contracted, with the penultimate

joint produced into a broad striated plate and the inner claw

thickened and feebly cleft.

Type, CJialepus rostratus, Burm.

Mr. Linell used the name Fscudorydcs in 1898 for a

new genus which he formed for Orydcs ixdayonicus,

Waterhouse, but as the same name was adopted in

1878 for a very difierent genus of Australian Dynastidas

I propose to substitute Neoryctes for the South American
genus.

The Australian genus Adoryphm^us was formed by
Mr. Blackburn for a single species of Burmeister's

{Dasygnathus Coidoni) and both authors confess ignorance

of the male, but the slight tubercle at the back of the

head, mentioned in both the very brief descriptions, is

distinctive of the male and it therefore seems that both

entomologists, looking for some more salient indication of

that sex, described the male of this insect as tlie female.

As our collection contains a good series of both sexes I

may supplement the few published characters by giving

the sexual distinctions. The male is parallel-sided and
the female ovoid, the body dilating from the clypeus to

near the end of the elytra. In addition to the tubercle

upon the vertex of the head in the male, the clypeus is

shorter, and the prothorax is much shorter and relatively

broader. As usual in the Dynastidae the last abdominal
segment is more or less triangular in the female and
emarginate behind in the male.

The essential features by which this genus differs from
Dasygnathus have not been pointed out, and when the

species of this large Australian group are more fully

known it may perhaps not be pos-sible to retain it.

Mr. Blackburn is probably right in supposing Scapancs

sotidus, Burm., to be the insect for which he has made
another genus, Asemantus, but he is not right in calling

it Asemantus suhcT^qualis, Hope. I have ascertained the

type of the latter (in the Oxford Museum) to be the same
species as that of S. dcprcssus, Hope, described at the

same time, and even an individual of ^he same sex ( $ ).
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Indeed the respective descriptions indicate no difference

and a suspicious similarity of terms is only partly avoided
by a different arrangement of phrases. Although the

type cannot be certainly identified, S. AdelaicLv, Hope,
appears to be also the same species. The form of the
front tarsus of the male appears to be the only means of

distinguishing Asemantiis from Semanoptencs, for the first

hind tarsal joint, also mentioned by Mr. Blackburn, is of

quite typical form. Except for very strong reasons it is

certainly objectionable to found genera upon characters

only present in one sex and I am not able to recognise

this genus.

Another Australian Dynastid, the Scaralhvus harlarossa,

Fabricius, has never been assigned its proper systematic

position, but has been catalogued provisionally under the

name of Oryctes, like other unplaced species, although it

is quite unlike the members of that genus. It has most
affinity with the true Scayanes, with which it agrees in

the absence of propygidial stridulating apparatus, in the

long slender tarsi and very spinose middle and hind
tibise. Although it would not do violence to any essential

character of that genus to include it, its very different

outward form, the almost complete absence of sexual

dimorphism, together with differences in the structure of

the legs, maxillae, etc., render it necessary to form for it a
genus, which may be defined as follows :

—

Haploscapanes, n. gen.

Form rather broadly oval, with recurved lateral margins to the

pronotvuu and elytra. Clypeus tapering, biciTspidate at the ajiex.

Mandibles nearly straight at the sides and blunt and prominent at

the tips. MaxillaD slender, blunt at the end and without teeth.

Labium rather long, regularly narrowing to the points of insertion

of the palpi and slightly widening beyond. All the palpi long and

slender. Front femora scarcely toothed at the front margin. Front

tibia? armed with three very acute teeth; middle and hind tibiae

prodviced apically into very long acute spines. All the tarsi long

and slender.

(J. Head armed witli a short, but slender and acute, horn.

5 . Head armed with a conical tubercle.

There appears to be only a single species, which is

common in the Northern territories of South Australia

and Queensland, . The original Fabrician specimens, now
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in the British Museum, are a male and female of very

large size. The larva was described by Mr. Blackburn in

1899 (Trans. Boy. Soc. S. Australia, xxiii, p. 27).

The genus Scapancs is represented by two very similar

species, of which tlie differences were first pointed out by
Macleay (Proc. Linn. Soc, New S. Wales, 1884, p. 703),

who determined the shorter and more coarsely punctured

form as S. australis, Boisd., while to the other he gave the

name of S. politus. The latter, however, is undoubtedly

S. Mcnalms, Lap., and in all probability is the true S.

australis, Boisd., also, as considered by the compilers of the

Munich Catalogue. I have not discovered the whei'eabouts

of Boisduval's type, which is not in the Paris Museum, but

it is this species which was named S. australis in Laferte's

collection, which comprised Dejean's, etc., and it was taken

by Wallace at Dorey, the locality of the type. The shorter

species (Macleay's S. australis) has recently been named
by Herr Sternberg Sca'pancs grosscpundatus, and if I am
right the synonymy of the two is as follows :

—

;S^. australis, Boisd., Voyage de I'Astrolabe, Col., p. 158,

PI. IX, fig. 4.

Menalcas, Lap., Hist. Nat., II, p. 114.

politus, Macl., Proc. Linn. Soc. New S. Wales, 1884,

p. 703.

S. grossejyunctatus, Sternb., Stett. Ent. Zeit., 1908, p. 6.

australis, Macl. (nee Boisd.) /. c.

A male specimen of the second species from New
Hanover in our collection, which measures 57 mm. in

length to the end of the clypeus, has the puncturation of

the elytra very sharp and coarse, the cephalic horn rather

dilated laterally from the base to the anteapical tooth and

the thoracic horns as long as in the best-developed males

of S. australis, Boisd., but much farther apart. As I have

no doubt this represents a local race I call it

S. gQ'ossepunctatus, var. dilaticornis.

The following new genus (also Australian) is peculiar

for a close resemblance to the Butelid genus Anomala
(which, curiously, is indigenous to every great division of

the globe except Australia).

Anomalomorpha, n. gen.

Form broadly oval, rather depressed, with the legs slender, the^
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front tibite tridentate, the middle and hind tibia3 truncate at the

end, but not dilated, and the tarsal joints equal and slender.

Mandibles very small, concealed by tlie clypeus, rounded at the

front and sides, and without teetli. Maxilla3 without teeth, the

terminal (outer) lobe blunt and ciliated. Mentum long and taper-

ing, bidentate in front. Last joint of all the palpi long and slender.

Cly])eus very short, with the front margin straight and retlexed.

Head and thorax entirely unarmed in both sexes. Prosternum with

a slender, sharply-pointed post-coxal process.

^. The clypeus is a very little shorter, the front tibite less

strongly toothed, all the tarsi much longer and the abdomen reduced

and contracted.

The National collection possesses a number of males

belonging to three species, but only a single female,

Avhich sex is evidently much rarer than the other. It

is an interesting and isolated genus, exhibiting several

features foreign to the Dynastidse in general. The elonga-

tion of the tarsi of the male in other genera is a con-

comitant of the fullest development of armature on head
and thorax, wliereas geneva in which such armature is

absent are usually characterised by the opposite condition

of contraction of the male tarsi.

Anomalomorpha anthracina, sp. n.

Nigra, nitida, corpore subtus, pedibus antennisque testaceis,

capita crebre punctato, clypeo brevi, antice recto, linea frontali vix

elevata angulata
;
prothorace minute haud crebre punctato, lateribus

marginatis, regulariter et fortiter arcuatis ; scutello rugose punctato
;

elytris profunde punctato-striatis, lateribus grosse irregulariter

punctatis, marginibus lateralibus reflexis, apicalibus fere rectis,

angulis sat acutis
;
pygidio minute haud dense punctato.

Long. 18-20 mm. Lat. max. 10-11 mm.

Rah. Queensland: Moreton Bay.

There are two males and a female of this in the British

Museum. It is shining black with reddish-yellow legs

and underside, broadly oval and not very strongly convex.

The head is strongly punctured, the prothorax finely, and
the elytra are very coarsely and deeply punctate-striate.

AnomalomorpTia geotrupina, sp. u.

Kobusitaj nigra, nitida, corpore subtus pedibus antennisque rufo-
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testaceis, capite postice fortiter punctato, clypeo parum punctato,

valde excavato, margine fere rotundato, linea frontali vix angulata

elevata
;
prothorace brevi, sat minute punctato, late marginato

;

scutello rugose punctato ; elytris grosse 'punctato-striatis, lateribus

parcissime punctatis, angulis suturalibus rectis
;

pygidio leviter

punctato, angulis lateralibus rectis.

Long. 18 mm. Lat. max. 11 "5 mm.

Hab. Queensland.

I have seen only a single (male) specimen. It closely

resembles A. anthracina, bat the clypeus is more deeply

excavated, a little longer and more rounded in front and
less strongly punctured. The prothorax is a little shorter

and more broadly margined, the elytra are more meagrely
punctured at the sides and the pygidium is more distinctly

and uniformly punctured.

Anomalomorpha fiavipcs, sp. n.

Rufo-picea, corpore subtus pedibus antennisque ilavidis ; capite

fere rugose punctato, clypeo lato, margine late refiexo
;
prothorace

subtiliter punctato, lateribus regulariter arcuatis, marginatis, antice

paulo approximatis ; scutello parce sat grosse punctato ; elytris

profunde punctato-striatis, lateribus modice confuse punctatis, mar-

ginibus lateralibus arcuatis, reflexis, posticis arcuatis, angulis liaud

acutis
;
pygidio basi minute sat crebre, apice parcissime, punctato.

Long. 15-16 mm. liat. max. 9 mm.

Hah. Queensland : Rockhampton, Mackenzie River.

We possess five male specimens of this sjiecies, which

is also very nearly related to the A. anthracina, but rather

smaller, less black above, and paler upon the underside

and legs. The form and sculpture are almost the same,

but the prothorax is a little longer and more tapering in

front and the scutellum is shining and decorated only with

a few large punctures. The apical margins of the elytra

are more rounded and the angles less sharp.

A genus Blabephorns was founded by Fairmaire in 1898
upon female specimens from Sumatra and Labuan. The
description is not only entirely insufficient but rather

misleading, and I am indebted to M. Lesne, of the Paris

Museum, for kindly making comparisons with the type

specimen which have established its identity with a

common and widely distributed insect whose long anony-
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mity shows the remarkable neglect from which this group
has siitfered. It is a singular and interesting form which
presents a curious resemblance to the genus Phyllognathns

and supplies a link between the Heteronyclvus group of

genera in which the presternum has a columnar vertical

process behind the front coxte and the Orydes group in which
there is no prosternal process. In Blahe-phorus there is a

large tumid elevation. B. 2nnguis, Fairm., is chestnut-

coloured, rather broad in form, with the thorax more or

less excavated in both sexes, and without stridulating

apparatus on the propygidium. The front tibia) are

sharply quadridentate, the middle and hind ones strongly

carinate outside and digitate at the end. The mandibles
are largely exposed, acute in front and roundly dilated

at the sides. The maxilla} are armed with three sharp

lateral teeth and the mentum is rather broad. The male
has a slender, strongly recurved horn, the thoracic excava-

tion is very large and deep and each lateral edge drawn
into a point, and the front tarsi and claws are not thickened.

This, the only known species of the genus, is found in

North and South India, Burma, the Malay Peninsula,

Borneo, Labuan and Sumatra.

Triclwyomjpltus monyol, sp. n,

Niger, nitiJus, elongatus, sat parallelus, capite antice bicuspidato
;

prothorace jiostice grosse rugoso ; elytris Isevissimis, stria suturali

piinctisque nonnullis prope margines anticum atque externalem
;

pygidio basi grosse punctato atque rufo-hirto :

^, capite cornu curvato simplici postice compresso arraato;

prothorace siibquadrato, angulis posticis valde obtusis, postice lobato,

late elevato, parte elevata antice breviter bituberculata, snbtns

distiiicte excaA-ata, tuberculis duobus etiam ante medium lateralibus.

Long. 33-47 mm. Lat. max. 18-25 mm.

Hal). China: Hong Kong, Da-laen-saen ; Cambodia:
Laos ; Buema : Catcin Cauri.

This species Avas mistaken, both by Burmcister and
Fairmaire, for T. Martahani, Guor,, and the latter under
that impression redescribed that species by the name
of T. tonldneus. It is probable that he relied upon Bur-
meister's description for the identification of Guerin's

species, since the original description and figure leave no
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possibility of mistake when the two forms are seen to-

gether. They are extremely similar, but distinguishable

at once by the strongly punctured elytra of T. Martabani,

which has two double series of punctured strise, with

similarly punctured interstices, whereas in the new species

these are only impressed unpunctured lines, except at the

extreme base. The posterior angles of the prothorax are

also more obtuse in the male of T. iiiongol, and in well-

developed specimens the posterior elevation is more hol-

lowed out in front, the sides being sharply carinate. The
average size is distinctly less.

T. m.ongol appears to have a much wider area of distri-

bution than T. Martahcmi, the latter ranging westward,

while the former ranges eastward, from Burma.

Tricliogamp]ins oxuticollis, sp. n.

T. mongoli valde affinis et similiter sculpturatus, sed elytris ad

marlines extremes laterales distiiicte striato-punctatis, prothoracis

lateribus arciiatis antiee productis, angulis anticis acutis, latitndine

maximo fere ante medium :

(^, T. 7nongoU similiter armato, sed prothoracis elevatione postica

vix bic'uspidata, fere acuminata.

Long. 38-45 mm. Lat. max. 20-24 mm.

Hah. Tenasserim: Dawnat Range, 1,500 ft.

Two male specimens of this were collected and presented

to the Museum by the late Lord Dormer. It very closely

resembles the two species just referred to. It has the

smooth elytra of T. mongol, but in addition to similar

well-punctured areas at the base and apex of each there

are two or three lines of punctures at the extreme lateral

margin, which are scarcely visible in that species. The
principal difference, however, is in the shape of the pro-

thorax, which has not at all the quadrate form which is so

marked a feature of T. Martabani and T. mongol, but has

the lateral margins produced in front, making a forward-

directed angle. The sides are more regularly curved

behind and the widest part of the prothorax is at the

middle instead of behind it. The scutellum is very scantily

punctured.

These differences will probably serve to distinguish both

sexes, but I have not seen the female. In the well-

developed male the prothorax is very strongly lobed
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behind and elevated into a hump, but this is not broadly

forked in front, but bluntly pointed, the point showing

only a trace of bifurcation. In an undeveloped male the

armature is reduced to a condition almost indistinguish-

able from that of similar examples of T. mongol,

Pachyoryctes, n. gen.

Form very robust. Clypeus tapering and bidentate at the end.

Mandibles very prominent, blunt in front and sinuated at the

lateral margins. MaxilliTe stout, broad at the extremity, where tliey

are armed with a series of about 8 minute teetli ; palpi moderately

long, with the 1st joint slender, the 2nd and 3rd inflated and tlie

4th long. Mentum thick and rather broad : labial palpi with the

last joint large and the preceding ones very small. Front tibia

strongly and almost equally tridentate, middle and hind tibias

strongly spinose at the extremities. Tarsi moderately long and

slender, with the first similar to the succeeding joints. Prosternal

process broad, not long. Propygidium without stridulating surface.

$. Head armed with a long, transversely flattened, strongly

curved horn. Prothorax strongly retuse in front. Legs similar to

those of 5

.

$ . Head armed with a blunt tubercle. Prothorax strongly

punctured.

Pachyoryctes solidics, sp. n.

Rufo-piceus, robustus, siibtus parce rufo-pilosus ; clypeo biden-

tato
;
prothoraids lateribus arcuatis, angulis anticis acutis ; scutello

rugoso, apiceobtuso; elytris sparse minute punctulatis, punctorum

serie irregulari juxta-suturali
;
propygidio pygidioque crebre fortiter

punctatis

:

^ , capite cornu longo, fortiter recurvato, postice planato, armato
;

prothorace sparse punctato, antice retuso, postice sat distanter

bituberculato :

5, capite rugoso, medio tuberculato
;
prothorace antice rugoso,

postice grosse punctato.

Long. 40-48 mm. Lat. max. 23-26 mm.

Hal). Burma : Carin Cheba, 2,700-3,300 ft.

Two males and a female were collected by Fea. They
are chestnut-black, rather smooth but not very shining,

with minute scattered punctures above and scanty reddish

hairs upon the sternum, sides of the abdomen and legs.
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^ . The body is very robust and convex. The head is

triangular and sparingly punctured and carries a long

strongly recurved horn, the posterior face of which is

flattened and slightly excavated. Tlie pronotuin is

minutely and sparsely punctured, strongly curved at the

sides, with the front angles prominent and acute. The
prothorax, except at the posterior and lateral borders, is

retuse, nearly flat, and very shining, with some large

punctures before and behind the posterior margin of the

flattened part. This margin is slightly interrupted and
depressed in the middle and elevated at each side into a
more or less sharp tooth. The scutelhim is rugose, short

and very bluntly angulated. The elytra have a minute
scattered puncturation and a single line of larger punctures

upon each side of the suture. The apical margins are

more thickly, and the pygidium and prop^^gidium strongly

and closely punctured.

$. A little narrower and less convex. The head is very

coarsely and rugosely punctured and armed with a sHght
tubercle. The prothorax is coarsely punctured, the

punctures being distinct behind and confluent and rugose

in front, and the front angles are less prominent than in

the male. The scutellum is rather more pointed and the

elytra a little longer.

The male has the appearance of a stout and broad

Oryctes, while the female greatly resembles that of a

TricJiogomplius, but the structure of the hind tarsi, the

maxillae, the horn of the male, etc., show it to have a truer

relationship with the Ckalcosoma group, although the

absence of any elongation of the legs of the male forms an
important distinction from Ckalcosoma, UujmtoruS) etc.

Two species of Etcpatorus are enumerated in the Munich
Catalogue, but they are in reality only colour varieties of

a single species E. Hardunchci, Hope. The elytra of this

vary in colour from light mahogany to black, but the outer

margin nearly always remains pale, and the variety which
is entirely black except this pale elytral border constitutes

the var. Cantori. Another species occurs in Burma, Siam
and Tonkin and appears to be still undescribed. Herr
Nonfried has described a specimen from Kashmir by the

name of Euixdorus Atkinsoni, but the chief difference

which he finds between it and E. Hardwichei is in the

greater breadth of the part which he calls in his Latin

diagnosis the quadridentate labrum and later on the galea,
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and which really consists of the bidentate clypeus together

with the tips of the mandibles. As the extent to which

the mandibles of different individuals are opened is not

regarded by competent entomologists as a character of

weight in the separation of species, and as application to

the author for assistance in resolving the matter has not

been successful, the name IE. AfJdnsoni must be regarded

as a synonym of JH. Ilardivickci, Hope. The locality seems

to preclude its reference to the species wliich is here

described.

Etipatorus gracilicornifi, n. sp.

Crassus, elongatus, niger, elytris flavis, sutura, niargiuibusqiie

externis angnstissime nigris :

(^, nitidns, capite longissime et gracilissime connito, prothorace

sat lorge 4-cornuto, cornubiis omnibus fere sequalibus, curvatie, duo-

bus lateralibus prope angulum medianum, duobusque dorsalibus :

5 , inermis, prothorace creberrime punctato, lateraliter rugose,

elytris subtiliter coriaceis, punctatis, postice paulo pubescentibus.

Long. 48-70 mm. Lat, max. 25-35 ram.

Hah. Assam, Jaintia Hills ; Burma, Shan States ; SiAM,

Chengmai ; Tonkin, Dong-Van.

Black, with the elytra straw-coloured except at the

sutural and extreme outer margins, which are dark. The
form and colouring are almost those of E. Hardwiclxi, but

the body is rather more elongate, and the elytra are

normally lighter in colour and without a paler border.

^. The armature is similar to that of E. Hardwired,
but all the horns are more slender, that of the head in the

largest specimens reaching a length of 40 mm. The
anterior thoracic horns are much longer, being fully as long

as the posterior pair, strongly curved, and arising farther

back than in the other species, giving the prothorax the

appearance of being more produced in front,

^. This is extremely like that of the older species, but

besides the greater elongation and paler elytra, the latter

are minutely pubescent only at the posterior part and the

pronotum is more strongly sculptured and closely rugose

at the sides.

The curvature and direction of the horns of the male
vary very much. The cephalic horn is sometimes very

strongly and sometimes only slightly curved backwards
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and the anterior thoracic horns generally diverge con-

siderably but sometimes shghtly converge. In small

specimens the dorsal horns may completely disappear.

I have seen a considerable number of examples, most of

them males.

Ewpatorus hirmanicus.

Convexiis, sat longe ovatus, picetls, opacus, coriaceus, corpore

subtus parcissime rufo-liirto

:

$, clypeo acute bidentato, cornu gracili acuto, fortiter recurvato,

armato
;
protliorace vix punctate, lateribus parum arcuatis, postice

fere parallelis, antice valde approximatis, angulis anticis acutis,

utrinque pone angulos anticos acute productis cornubusque duobus

dorsttlibus ante marginem posticam spatuliformibus approximatis

retro directis, pedum anticonim femoribus vix dentatis, tibiis paulo

elongatis, dentibus acutis transversis denteque infero verticali, tarsis

vix elongatis.

Long. 45-48 mm. Lat. max. 25 mm.

Hab. Burma: Moulmein, Mergui.

The colour is a very dark chestnut, approaching black,

and the form convex and moderately elongate. TLe upper

surface is coriaceous and scarcely shining, the scutellum

and elytra quite opaque and the pygidium and propygi-

dium finely rugose and minutely setose. The lower surface

is very scantily furnished with tawny hairs.

$. The head is bidentate in front and bears a long slender

and sharply-pointed horn, strongly curving backwards in

the basal half and afterwards almost straight. The
prothorax is about as long as it is broad, with the sides

nearly parallel behind and strongly tapering in front, the

margins produced into a sharp point on each side just

behind the front angle and the dorsal part bearing a pair

of spatulate horns placed close together behind the middle.

These are convex on their posterior face and concave on the

anterior, they slope backwards and their tips almost meet.

The legs are not long, but the front tibice are slightly

elongate and bear three ^nearly equal acute teeth set at

right angles and a vertical tooth on the lower surface at

the extremity. The front femur has an irregularly rounded

laminar projection near the middle of the anterior

margin.

A second ^ specimen of low development shows the
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remarkable tendency to dimorphism seen in males of other
genera of the group. The size is little less than that of
the type specimen, but the cephalic horn is only a third

of the length and bifurcated at the end, and the thoracic
horns are represented by a pair of nodular processes occu-
jjying the same position, but showing no indication of the
very peculiar form assumed in its fuller development.

I have not seen the female.

This insect is exceedingly like Alcidosoina siamense,

Lap., in all respects except the position, shape and direc-

tion of the thoracic horns. It is a little more elongate, the
margins of the prothorax are rather straighter and more
parallel behind and its surface more smooth and shining,

and the pygidium is more closely rugose.

In making the genus Aleidosoma, Laporte declared that
it was not in his opinion really entitled to generic separa-

tion from Chakosoma, but it is still more closely related to

BujKitorus and males of A. siamense in a certain stage of

development are almost identical in form to Evpcttorus

Hardwichei, Hope, differing only in the fine sculpture of

the surface of the body. They agree also in the broad
multidentate outer lobe of the maxilla, which is very
different from the acuminate form of that of Chalcosoma,

in which the mentum is also much longer and narrower.

C. Beccarii, Gestro, is an intermediate having in my
opinion more points of affinity with Ewpatoriis than with
Chalcosoma. The mentum is of the same form and the
maxilloe are blunt at the end, but with a sharp tooth be-

neath, which is not found in the other species. The male
does not possess the anterior thoracic processes of Eupa-
toTus, but the small importance of the sexual armature is

shown by the curiously different forms assumed in E.

siamensis and E. hirmanicus, which are so closely alike in

all other respects. The discovery of other forms may yet

bridge the interval by which Chalcosoma is divided from
Euixdorus, but for the present the form of the mentum and
maxillae, together with the great elongation of the legs in

the male, serves to distinguish C. Atlas, L. { = Phidias, Bl.)

and C. Mollenlcampi, Kolbe, while I refer to Evpatorus the

following species :

—

E. Hardiinckei, Hope (with var. Cantori,

Hope), gracilicornis, Arrow, siamensis. Lap., hirjnanicus,

Arrow, Beccarii, Gestro, and the following Australian

species, which, although in many respects the most diver-

gent of all, has considerable similarity to E. Beccarii.
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EiiiMtorus australicuH^ n. sp.

Nigro-piceus, robustus, sat late ovatus, clyj)eo rugoso, obtuse

acuminato
;

prothoracis lateribus rugose punctatis, marginibus a

basi ad apicem valde arcuatim convergentibus ; scutello grosse

pimctato ; elytris subseriatim punctatis, punctis irregularibus sat

crebre interspersis ;
pygidio dense punctate et breviter setoso

;
pedum

anticorum femoribus inermibiis, tibiis oblique 3-dentatis :

(J, capite cornu com2:)resso recurvato intus minute dentato

armato ;
jirotlioracis dorso utrinque recte et acute antrorsum

producto ; tibiis anticis leviter elongatis, dentibus baud validis :

9 , capite minute sat acute tuberculato
;
prothorace fortius rugoso-

punctato, medio leviter canaliculato, postice utrinque laivi.

Long. 41-53 mm. Lat. max. 24-30 mm.

Hob. Queensland.

The colour is a very deep brown and the form oval and
compact, well punctured iDut moderately shining. The
clypeus is bluntly acuminate, and not distinctly bifid. The
mandibles are rather broad and leaf-like, strongly incurved

at the sides and not straight as usual. The maxillary

lobe is slender and without teeth.

$. The head is armed with a compressed horn, not very

long or slender, with its anterior face slightly dilated and
the posterior part rather compressed, and bearing a tooth

beyond the middle except in poorly-developed specimens.

The prothorax bears a stout and sharply-pointed but not

very long horizontal horn on each side of its dorsal part,

and the median and posterior part is smooth and the sides

rugosely punctured.

^. The head bears a slight sharp tubercle and the

prothorax is feebly channelled along the middle where, as

well as at the front and sides, it is rugosely punctured.

Lycomedes Ohausi, sp. n.

Sericeus, rufo-olivaceus, variabile pallido-nubilatus, j^rothoracis

lateribus antice acute angulatis, post medium geniculatis ; elytris

deplanatis, sat vage punctatis, lateribus ad medium fere parallelis,

deinde conjunctim semicircularibus :

(J , clyjjeo recto, angulis lateraliter acute productis, cornu gracili,

apice acute bifido
;
protboracis cornu lato clavato, antice profunde

excavato, postice leviter impresso :

5 , inarmato, protborace grosse et crebre punctato, baud sericeo.

Long. 26-31 mm. Lat. max. 18 mm.

Hab. Ecuador, Rio Casanga (2,500 m.).
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A series of examples were taken by a correspondent of

Dr. Fr. Ohaus upon a flowering " Schling " plant.

This species is very closely related to L. Btirmeisteri,

Wat., from which it differs markedly in the armature of

well-developed males, but in minute particulars only in

females and undeveloped males. The general form is a
little less broad and flattened, the elytra not widening at

all behind the middle as in the other species. The front

angles of the prothorax are more prominent and the lateral

angulations rather less prominent and situated a little

further back. This applies to all specimens of both sexes.

In the male the prothoracic horn, which in L. Burmeisteri

is broad at its base and somewhat narrows to its extremity,

is club-shaped, being constricted near the base and swelling

out at the tip, where the sides bend over, producing the

appearance of a bulb when seen from behind. It is less

broadly and deeply impressed at the base behind than in

the allied species. The clypeus is more angulated on each

side than in L. Burmeisteri, but the cephalic horn is not

different. In small males with only a rudimentary thoracic

horn the club-shaped form is not seen,

I have seen 16 examples, 11 of which are males.

In a recent paper (Ann. and Mag. Nat. Hist. (7), XIX,
1907, p. 357) I have suggested the transference of the

genus Oryctomori)kus from the Dynastidse to the Rutelidse,

I consider it desirable to take the same course with two
other aberrant genera hitherto regarded as belonging to

the Dynastidse, viz., Peltonotus and Pachyliis. These are

widely different one from the other, but agree in having
a well-developed externally-visible labrum and unequal
claws upon all the feet, and in Pachylus one claw of each
pair is toothed. These are features characteristic of the

Rutelidffi, but the genera are very aberrant and must
occupy an isolated position in any family to which they

are referred.

List of Genera and Species referred to.

Pentodon syriacits, Kr. (= Heteronyclius cribratcllus

Fairm.), p. 322.

P. hidentulus, Fairm., p. 322.

P. (?) descrti, Heyd., p. 322.

Alissonotum, new genus, p. 322.
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A. cribratelhmi, Fairm, (= Hetcronijchus crihrcttclhis,

Fairm.), p, 322.

A. lyicmis, F. (= Hctcronychvs 'piccus, F. = Fhilcurus

detradus, Walk.), p. 323.

A. "pauiicT ( = HctcronycMis pawper^ Biirm. = H. simplex,

Waterh. = H. i7iterruptus, Fairm.), p. 323.

A. crassum, new species, p. 323.

A. im^nxssicolle, new species, p. 323.

A. hinodulum (= Fhilcurus Mnodidus, Fairm.), p. 324.

A. curtip)ennc {= P. curtipicnnis, Fairm.), p. 324.

Microrydcs, new genus, p. 324.

M. monodon ( = Hcteronychus monodon, Fairm.), p. 324,

326.

M. kanarensis, new species, p. 324.

3f. apicalis, new species, p. 325.

Pscudohomonyx, new genus, p. 326.

P. horneensis, new species, p. 327.

F. morator ( = Hcteronychus morator, F. = H. j'avnnus,

Burm.), p. 327.

F. sumatrensis, Fairm. (= Hcteronychus sumatoxnsis,

Fairm.), p. 326.

Hcteronychus porojjyejus, annulatits, Bates, p. 327.

H. curtulus, piunctolincrdtts, Fairm., p. 327.

H. suUf&vis ( = Fhilcurus suhlsevis, Fairm.) redescribed,

p. 327.

H. sacchari, new species, p. 329.

Clyster, new genus, p. 330.

C. Itys ( = Stypoti'iipcs Itys, Oliv. = Dichodontus Fenkeni,

Nonf.), p. 330.

C. retusus, new species, p. 330.

Btypotrwpes Endymion, Oliv., p. 331.

Ceratoryctodcrus, new genus, p. 331.

C. Candczei (= Sti/potrvpcs Candczci, Vollen.), p. 331.

Eophilcuriis, new genus, p. 332.

E. chinensis ( = Fhileurus chinensis, Fald. = Trionychus

Fotcli, Fairm.), p. 332.

E.plcmatus{= Fhileurus p)lnnatus,Wiede, = Trionychus

assmncnsis, Fairm.), p. 332.

E. platyioterus {= F. p)latyptcrus, Wiede.), p. 332.

E. morio {= F. morio, Fald.), p. 332.

E. convcxtLs {= F. convexus, Arrow), p. 332.

E. perforatus, new species, p. 332.

E. cingalensis, new species, p. 333.

E. nilgirensis, new species, p. 334.
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Philcurus vervex, Burm., p. 335.

P. B^irmeisteri, new species, p. 335.

Butcloryctcs, new genus, p. 335.

B. tristis, new species, p. 336.

Xe7iodorus Janus {— Vetiedus paradoxus, Bohem.,

P(^ring.), p. 336.

Anodon nnbticum, Burm. (= Lonchotus muticus, Burm.
= Heteronyclius fo'veipennis, Fairm.), p. 337.

ZoneJiotus jjunctatissimus, new species, p. 337.

L. politus, new species, p. 337.

L. lentils, Burm., p. 337.

Pycnoschema musica, new species, p. 338.

P. jialjxdis, new species, p. 339.

P. stricticeps, Fairm. ( = Phyllognatlms stricticeps, Fairm,),

p. 340.
'. Temnorrhynchus Antiochus, Fairm. (= ^. sansibaricus,

Kolbe = T. Faunus, Pering. = T. clypcatus, Klug., $),

p. 340.

T. Diana, Beauv. {=^ Coptorrhinus Antioehus, Dej. MS.),

p. 840.

Podalgus {= Vertumnus, 'Re'iche = Crator, Sem.), p. 340,

P. euniculus, Burm., p. 341.

Ligyrus honariensis ( = Podalgus honariensis, Burm.),

p. 341.

Oxyligyrus, new genus, p. 341.

0. rostratus (= Chalepus rostratus, Burm.), p. 341.

0. zoilus {= C. zoilus, Oliv.), p. 341.

0. nasutus (= C. nasiitus, Burm.), p. 341,

Neoryctes, new name for Pseudoryctes (preoccupied) pata-

gonicus, Waterh., p. 342.

Adorypliorus Couloni, Burm., sexes, p. 342.

Asemantus, Blackb., not separable from Sematiopterus,

Hope, p. 342.

Semanopterus depressus, Hope {= S. subxqualis, Hope
= prob. S. Adelaide's, Hope), p. 342.

>S^. solidus, Burm., p. 342,

Haploscaioancs, new genus for Orydes barharossa, ¥.,

p. 343.

Scapanes australis, Boisd. {= Mcnalcas, \i^^. = politus

Mad), p. 344.

8. grossepunctatus, Sternb. {= S. australis, MacL, nee.

Boi^d.), p. 344.

S. grossepunctatus, var, dilatieornis, new var., p. 344.

Anomalomorplia, new genus, p. 344.
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A. anthracina, new species, p. 345.

A. geoto'upina, new species, p. 345.

A. Jiavipcs, new species, p. 346.

Blahcj^horus ping^ds, Fairm., characters and distribution,

p. 346.

TQ'icIiogomijJius mongol, new species {= T. Martahani,

Burm., Fairm., nee. Gi'ier.), p. 347.

T. Martahani, Giier. (= T. tonhineus, Fairm.), p. 347.

T. acuticollis, new species, p. 348.

Pachyoryctes, new genus, p. 349.

P. solidus, new species, p. 349.

JEiqmtorus Hard'wicl'ci, Hope (and var. Cantori, Hope),

(probably = Atkinsoni, Nonf.), p. 350.

E. gracilicornis, new species, p. 351.

E. hirmanicus, new species, p. 852.

E. siamensis (= Alcidosoma siamense, Lap.), p. 353.

E. Bcccarii, Gestro ( = Chalcosoma Bcccarii, Gestro)

p. 353.

E. australicus, new species, p. 354.

Chalcosoma Atlas, L. (and var. Phidias, Bl.), p. 353.

C. Mollcnlmmpi, Kolbe, p. 353.

Lycomedcs Ohausi, new species, p. 354.

Peltonotus, transferred to the fam. Butdidx, p. 355.

Pachylus, transferred to the fam. ButclidcV, p. 356.



( 359 )

XVI. On certain Nycteribiidpe, wifk descriptions of two
new species from Formosa. By Hugh Scott, B.A.
(Cantab.). Communicated hy Dr. David Sharp,
M.A., F.R.S.

[Read.linie 3, 1908.]

Plate XVIII.

In dealing with these species of Nycteribiida?, I wish to

express my thanks to Dr. P. Speiser, the well-known
authority on this family of insects, for kindly examining
specimens of the forms here described, and for giving me
much guidance. Of the first 3 species

—

Penicillidia

jcnynsi, Nycterihia insolita and N. sauteri—sill the speci-

mens which I have seen were sent from Formosa, together
with the bats from which they had been taken. Both
parasites and hosts are in the Cambridge University
Museum of Zoology, which is indebted for them to the
enterprising naturalist, Herr H. Sauter. The four bats on
which the Nycteribiids were found belong to a very
widely distributed form, Miniopterus schreihersii, Natterer.*
The labels with all the specimens record the same date
and locality, Tainau, Formosa, 7, X, 1906. The bats bore
labels with the numbers 5080, 5081, 5083, 5085; the
Nycteribiids were sent in spirit in 4 tubes, with 4 labels

bearing corresponding numbers. Thus all the parasites

contained in a single tube were evidently found on a
single bat-individual.

An interesting fact can then be noted with regard to the
natural history of the Nycteribiids. It is that 3 distinct

species of Nycteribiida?, belonging to 2 genera, were found
on four individuals of the same species of bat : while in

three cases, 2 distinct genera of the parasites were found
on a single individual of the host. Thus :

—

* One of these specimens was seen several months ago, at thf)

British Museum of Natural History, by Dr, K. Andersen of
Copenhagen. Dr. Andersen stated that it was one of the forms at
present known as M. sclireihersii^ but that that species will probably
have to be divided into several species.
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,

On the bat numbered 5080 were found Penicillidia

jenynsi 1 $, and Nyctcrilia sauteri 1 $ and 1 ^.

On the bat numbered 5081 were found P. jenyoisi 1 $ and
1 $, and N. insolita 1 ^

.

On the bat numbered 5083 were found F jeoiynsi 1 $ and
1 larva, and N. insolita 2 $ $.

On the bat numbered 5085, 2 $ $ iV. insolita.

PENICILLIDIA, KoLENATi.

Penicillidia jenynsi, Westwood.

Nycterihia jenyoisifWestvf., Tr. Zool. Soc. London, I, 1835,

p. 291 ; Kolenati, IIora3 Soc. cnt. Ross. U, 1863, p. 88.

Penicillidia Jenynsi (Westw.), Speiser, Arch. Naturg. 67 (1)

1901, p. 38.

1 ^ and 3 $ $ (and 1 larva) sent from Tainau, Formosa
;

found on Miniopterus schreihersii (H. Sauter), Type $ and
the other specimens in the Cambridge Museum. The $
is here described for the first time, only the $ having been
known hitherto.

Dr. P. Speiser informs me, after examining some of the

specimens, that they belong to the species regarded by him
as P. jenynsi, and described by him (/. c.) under that name.
As Westwood's type of P. jenynsi unfortunately cannot be

found, it has not been possible to make a comparison in

order to ascertain whether the form under consideration

is certainly identical with the P. jenynsi of Westwood.

The colour of the firmly cliitinised parts is rather pale yellowish-

brown. Both sexes agree with Sj^eiser's description in the following

particulars : length about 2'5 mm. ; head with numerous strong

bristles between the eyes : the bristles continue down the margins of,

but are absent from the surface of, the cheeks ; maxillary palps with

numerous strong bristles, the terminal ones very long ; under surface

of thorax * mai'kedly curved in the longitudinal direction, with a

dark middle line somewhat impressed at the ends. The legs are as

described by Speiser.

* The curvature of the surface renders it hard to estimate correctly

the proportion of length to breadth. In the table given by Speiser

{op. cit., p. 66) P. jenynsi is placed in a section of the genus in which
the thorax is longer tlinn broad. In the specimens from Formosa
the breadth appears at any rate equal to, if not slightly greater than,

the length.
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Abdomen of the $. (Fig. 1 dorsal, Fig. 2 ventral view.)—The

abdomen of tlie specimen from Formosa disagrees in some small

details with Speiser's description. Tergites 2, 3 and 4 have short

bristles on their surface, in addition to the long bristles on their hind

margins. The anal segment has scanty bristles on its surface, as

well as at its hind corners. Of the sternites, only the basal one has

fine bristles on its surface. Sternites 2, 3 and 4 are quite bald,

except for the fine bristles along their hind margins. As in the $

,

the basal sternite bears some long bristles rather far apart, just in

front of the ctenidium.

Abdomen of the 5 . (Fig. 3 dorsal, Fig. 4 ventral view.)—The

distinguishing characters of the 9 , now described for the first time,

lie in the form of the abdomen.

Basdl tergite firmly chitinised, with conspicuously rounded hind

margin
;
quite bald, except for 2 groups of 4-6 strong, moderately

long bristles on the hind margin, one group immediately on either

side of the middle line. Tergite 2 rather long, firmly chitinised, with

hind border much less curved ; the surface quite bald, hind margin

set with strong bristles of varying length, at the sides moderately

long, in the middle very long but not very close. Tergite 3 consist-

ing anteriorly of soft whitish, extensible skin, quite bald; posteriorly

of a yellowish chitinised portion more than four times as broad as

long (Fig. 3a), its surface bald or with few short bristles, its hind

margin bearing strong bristles of varying and alternating lengths,

some very long. Anal segment firmly chitinised (except right at the

base), truncated-conical, its length about equal to its breadth at the

base, breadth at apex less than i that at base ; base bald, followed by

area bearing strong outstanding moderately long bristles rather far

apart ; posterior part of segment quite bald ; hind margin bearing

several rather short bristles, with a long bristle at either angle.

Basal sternite large, with scanty short fine bristles on the surface

except in the median-basal part, and with a row of long bristles a

little before the hind margin ; ctenidium not strongly developed,

teeth in the middle rather far apart. Next follows a large area of

soft whitish extensible skin, with numerous rather short strong

bristles, and 8 long ones arranged in a curved transverse row (Fig. 4a).

Beyond this area are two oval, rather convex, chitinous plates

(Fig. 4?>), nearly touching at the middle line ; their basal portions

bald, posterior portions with a few short strong bristles, hind margins

with anumber ofmoderately and very longstrongbristles. Immediately

behind these plates is a short chitinous segment (Fig. 4c), extending

across the body, its hind margin bearing short bristles medially, very

long strong bristles on either side. Behind this, just in front of the

genital opening, is a chitinous plate (Fig. .5), as long as or longer
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than broad, with its hind margin deeply and rather widely emargi-

nate ; its base is bald, the rest of its surface bears strong, but not

very long bristles ; those at its hind angles are longer. At the base

of this plate is a dense group of strong dark spines on either side of

the body. Ventral surface of anal segment bearing some long bristles

medially.

Dr. Speiser has recently described* a new species, P.

leptothrinax, from Madagascar. This is closely allied to

P. jenynsi. Judging from Speiser's description, the ^ ^ of

the two species are very much alike. Speiser states that

the ^ P. leptothrinax is distinguished " durch die wesentlich

dichter und audi auf der Fliiche beborsteten Tergitplatten."

In the $ P. jenynsi from Formosa, however, as stated above

tergites 2-4 bear bristles on their surfaces as well as their

hind margins. It may also be pointed out that the row of

long bristles just in front of the abdominal ctenidium in

both sexes, is present in the Formosan specimens of P.

jenynsi as well as P. le2)toihTinax.

However much alike the males may be, there are

distinct differences in the females of the two species. The
basal tergite of P. jenipisi $ is of very distinctive form.

Instead of the two pairs of chitinous elevations on the

dorsal surface of the abdomen in P. leptotlio^inax ^ , P.

jenynsi has the single transverse chitinous piece (Fig. 8a).

Ventrally, the one pair of well-defined chitinous plates

(Fig. 4*1) followed by the chitinous segment (Fig. 4(;) are

distinctive and characteristic of P. jenynsi. In the con-

spicuously emarginate plate before the genital aperture

(Fig. 5), P. jenynsi $ seems to approach somewhat to P.

euxesta, Speiser.

Larva. (Figs. 6, 7, 8.)—One $ specimen was found to be carry-

ing a larv^a, which projected behind it ; all the body of the larva

was outside that of the adult, except a small anterior portion which

was still within the widely-o^iened genital aperture. The larva,

when completely freed from the adult, was found to have not the

simple ellipsoidal form of previously described Nycteribiid larvae,

but the form shown in Fig. 6, the small anterior portion which was

still within the body of the mother being marked off from the

rest by a shai-p constriction. The anterior surface of this con-

stricted part is somewhat flattened in a nearly vertical direction

* Voeltzkow, Reise in Ostafrika in den Jahren 1903-1905, IL
1908, p. 199. (Stuttgart).
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(Fig. 7). Ill tlie upper part of this anterior sloping surface is the

moutli (Fig. 8c), which in this specimen was covered by a brownish

mass (figs. 7a, 8«), apparently of cuticular substance, attached to the

surface of the larva by its upper edge as by a hinge. In Fig. 8a

it is shown lifted up to expose the mouth aperture. On the ventral

surface of this anterior constricted part of the larva, a little behind

its front edge, there are in the middle two small flattened pieces

with rounded apices (Figs. 76, 8?^), close together and projecting

downwards. The skin of the larva bears some fine longitudinal

creases in the region of the constriction.

It is quite uncertain whether the anterior constriction

of the larva is merely accidental or not. There is the

possibility that the larva was leaving the genital aperture

of the adult at the time when the latter was captured,

and that at death the abdomen of the adult contracted on
the larva, constricting it forcibly. On the other hand,

the constriction is extremely regular in its formation, as

though it might be natural to the larva. One may quote

an observation recorded in an as yet unpublished paper by
Mr. F. Muir, who investigated the anatomy of certain

Nycteribiids in the island of Larat (Timorlaut Islands).

He states that the larva3 had " a constriction at the anterior

end cutting off a small mass " ; he speaks of the mouth as

being on this small mass, but says that no signs of mouth-
organs were visible. I understand from Mr. Muir's paper

that this refers to larvae which he found by dissection still

in the uteri of the adults. The brownish mass closing the

mouth aperture in my specimen is probably no more than

a mass of cast skin. But the two small structures (Figs.

1h, 8h) appear too regular in form to be in any way
accidental. Were it not that they are placed below, and
so far away from, the mouth, one might consider them to

be rudimentary mouth-organs such as have been described

by Leuchart *' and Pratt f in the larva of Melopliarjus

ovinus. Such mouth-parts have not been seen in Nycteribiid

larvae % previously described.

For the rest, the larva of P. j'cnynsi agrees with the

general description of Nycteribiid larvae given by Speiser.

It is yellowish-white (preserved in spirit), slightly flattened

dorsoventrally. It has the usual 2 pairs of spiracles

* Abh. Naturf. Ges. Halle IV, 1858, p. 176 and Taf. 3, Figs. 1, 2.

t Arch. Naturg. 59 (1), 1893, pp. 156, 165.

i Speiser, Arch. Naturg. 67 (1), 1901, p. 28.
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situated dorsally and posteriorly (Fig. 6) : one pair, only

separated from one another by a distance = 1 to 2 diameters

of the spiracle, quite close to the posterior extremity of

the body ; the other pair, separated from one another by

a considerable distance, and about ^ 'the length of the

body from its hind end. The ventral surface of the larva

shows the peculiar configuration mentioned by Speiser

(op. cit., p. 27). There is a median area sunk slightly

below the level of the surrounding body-surface, with its

cuticle much wrinkled and creased longitudinally, the

creases continuing in front along the ventral surface of

the constricted part of the larva's body. The cuticle of

the surrounding body-surface, where it edges on and

slightly overhangs the median area, has a different appear-

ance, being marked with fine creases radiating from the

edge of that area.

NYCTERIBIA, Latreille.

Subgenus LISTROPODIA, Kolenati.

Nyctcrihia (Listropodia) insolita, sp. nov.

Pallide flavescens ; thorace siibtus longiore quam lato ; femoribus

tibiisque latis ; abdominis segraento ventrali basali in medio

longitudinaliter impresso.

^ segmentum anale longum, angustum, postice vix augustatum,

apice truncato.

$ segmentum anale conspicue bilobatum, laminis duabus

lateralibus productis, snperficie interna concavis.

Long. Corp. 1'5 mm.—1'75 mm.

1 ^ and 3 $ $ sent from Tainau, Formosa (Sauter)

;

found on Miniopterus schrcibcrsii. Type $, type ^, and
the 2 other $ ^ in the Cambridge Museum.

Head bare, except for a few short bristles in the middle in front,

and along the cheek-margins. Maxillary palpi with very long

terminal bristles. Thorax dorsally with a curved row of bristles on

either side. Thorax ventrally a little longer than broad, rounded in

front, with a brownish middle line somewhat impressed at the ends

;

surface of the thorax bearing the usual short bristles, and on its

hind margin 4 long ones, of which the two outer are very long.

Femora and tibia; (Fig. 13) flattened, each about 2J times as long as

its greatest breadth. The femora bare on one surface and bristle-
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bearing on the other ; in the anterior pair, the outer posterior surface

is bare ; in the middle and posterior pairs the anterior surface is

bare. Lower edges of the femora curving up a little abruptly at

their distal ends. Tibia3 with bristles on the upper edge, and 3

cross rows of strong dark bristles on the lower edge distally. There

are one or two very long outstanding bristles on the lower edge of

the femur and the ujjper edge of the tibia.

Abdomen of the ^. (Fig. 9.)—Long and narrow. Excluding the

anal segment, 5 distinct tergites can be seen, but the basal one is

longer, and really consists of two segments partially fused together,

the line of division between them being visible in some aspects : I

shall, however, consider them as a single tergite, no. 1 (Fig. 9a).

This Tergite 1 with numerous very short bristles on its surface,

rather longer ones on its hind margin. Tergite 2 with few bristles

on its surface ; with bristles of varying lengths, some fairly long, on

its hind margin. Tergite 3, 4, 5 bare on the surface, their hind

margins set with short stiff spines, alternating with every two or

three of which are long bristles, the 4 nearest the middle line being

very long. Anal segment strikingly long and narrow (about If
times as long as broad), not tapering ; the surface in the middle bears

a very few scattered short stiff bristles, and there are a few more
such bristles, alternating with rather longer ones, on the hind

border.

Basal sternite somewhat impressed along the middle line, with

not very short bristles on its surface ; ctenidium well developed, the

teeth close, shorter in the middle, so that the oiitline of their apices

appears sinuate. Sternites 2, 3, 4, without very definite marginal

rows of bristles, but with rather scattered strong bristles (some on

the surfaces as well as on the margins) mostly of moderate length,

some of those at the sides being very long. Sternite 4 bears in the

middle part of its hind margin, about 4 stiff spines rather far apart.

Claspers (Fig. 10) long, slender, slightly curved outwards in the distal

half, curved in again at the apices, which are dark.

Abdomen op the 9 • (Figs- H and 12.)—Rather long and narrow.

Excluding the anal segment, 3 dorsal plates (tergites) are distinguish-

able. Tergite I (Fig. 11a) small, with very short fine bristles on the

surface, slightly longer at the hind margin. Tergite 2 (Fig. 116) in

some specimens bare, in others with very short bristles, on its surface

;

hind margin bearing very long fine bristles and some small short

spines. Between tergites 2 and 3, an area of whitish extensible skin

bearing numerous rather strong short bristles, longer at the hind

margin. Tergite 3 (Fig. lie) a bare chitinous plate, bearing only 4

very long outstanding bristles far apart, and strong short spines along

its hind margin. Anal segment composed of two lateral pieces—with
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convex outer surfaces, inner surfaces somewhat concave, and apices

rounded enclosing a median portion (Fig .\\d) only about i as long

as the lateral parts ; the latter have a few short bristles on their

outer surfaces, longer strong bristles apically ; the median part has

2 rather long fine bristles on its hind margin.

Basal deriiite as in the ^

.

—[Owing to softness and shrinkage it

is impossible to estimate correctly the relative lengths of sternites 2,

3 and 4.] Sternites 2, 3 soft, short, with long bristles not close on

the hind margins, and very short fine bristles on the posterior part

of their surfaces. Sternite 4 with long bristles on its hind margin,

and a few short ones on its surface. Sternite 5 is a long chitinous

plate (Fig. 12(r) appearing as if composed of two segments fused ; at

about J the length from its base is a transverse row of long and

short bristles (marking the limit of one component sternite), and its

hind margin also bears long and short bristles ; rest of its surface

bare. Anal segment ventrally appearing rather long and narrow,

markedly emarginate in the middle of its hind border, with rounded

corners, a median longitudinal impression, and a few bristles distally.

The curiously fornied ^ anal segment of JV. insolita

somewhat resembles that of JV. hladi, Kolenati, and of

N. 2^cclicidaria, Latr. { = H. latreillei, Leach), in both of

which the segment has produced lateral plates. N. insolita

is distinguished by its smaller size, and by the thorax

ventrally being longer than broad ; the possession of the

long chitinous ventral plate (sternite 5) also is characteristic.

The ^ also resembles JSF. hlasii somewhat in having a long

anal segment, but differs in the form of the thorax, etc.

Ni/cteribia (Listropodia) sauteri, sp. nov.

Pallide fiavescens ; thorace subtus jierparum latiore quam longo
;

femoribus tibiisque parum latis.

$ segmentum anale supra brevissimum, subtus longius, apice

lato.

$ segmentum dorsale 2 curtum, lajve, superficie sine capillis :

segmenta ventralia 3 et 4 utrumque laminis duabus perparum

elevatis : segmentum anale asque longum ac in basi latum, postice

angustatum, subtus utrinque tuberculis duobus obtusis parum

elevatis.

Long, Corp. circa 1*25 mm.

1 ^ and 1 ^ sent from Tainau, Formosa (H. Sauter)

;

found on a single individual of Minio'pterus schreihersii

Type $ in the Cambridge Museum. The $ was unfor-
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tunately lost, but luckily this did not occur till after it

had been closely examined, and figured.

Although the femora and tibias are not very broad, and
the $ has a very short anal segment, yet it does not seem
possible to place this species in any subgenus but

Lidropodia.

Head with short bristles along the cheek-margins, and with a few

at the front margin of the crown : otherwise bare. Thorax dorsally

with a curved row of bristles on either side. Thorax ventrally

very slightly broader than long, fiat, with the portions anterior to

the oblique lines sloping upwards somewhat : middle line red-

brown, imjJressed posteriorly, and also slightly anteriorly : surface

as usual bearing fine bristles, with some longer ones at the hind

margin, of which two are very long. Femora and tibise (Fig.

14) not very broad : greatest breadth of femur = only a little over

J its length ; that of the tibiae = \ its length. Femora and tibise

of the 9 slightly broader than those of the ^ . Tibite with the

usual 3 cross-rows of bristles on their lower side distally.

Abdomen op the i^. (Figs. 15 and 16).—Long and narrow. Ex-

cluding the anal segment, 5 dorsal segments (tergites) are visible : the

first is really composed of 2, but the small basal one is not very sharply

delineated, and is hard to see ; this compound tergite is here reckoned

as No. 1 (Fig. 15a.) Tergites 1, 2, with short bristles over tlieir sur-

faces, long ones on their hind margins. Tenfite 3 with a few rather

longer bristles on the surface, long bristles on its hind margin. Tergites

4, 5 bare on the surface, their hind margins set with short stiff spines,

between every 2 or 3 of which are long bristles, 2 near the middle

of tergite 5 being very long. Anal segment viewed from above

remarkably short, only about J as long as broad : hind margin not

rectilineally truncate, but forming a slightly concave curve : dorsal

surface bare, sides and hind angles bearing strong bristles.

Basal sternite without median impression, bearing fine bristles not

very close : ctenidium well-developed, its margin scarcely sinuate.

Of sternites 2, 3, 4, no, 3 is longest ; nos. 2 and 3 have a few short

bristles on the surface, no. 4 is almost bare : their hind margins

bear bristles of very varying length, not very close, some (especially

at the sides) being very long and strong. Anal segment ventrally

much longer than dorsally, its length nearly = its breadth at the

base, its apical breadth = a little over ^ its basal breadth : surface

bare, except for two divergent rows of bristles, one on either side,

commencing at the edge of the cavity in which the claspers lie, and

running outwards and backwards from near the apex of this cavity

to the side of the segment. Claspers narrow, rather short, with
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apex sharp and not dark, with no marked curve in the horizontal

plane, and with bristles (growing shorter towards apes) extending

from base almost to extreme apex.

Abdomen op 9- (Figs- 17 and 18.)

—

Basal tergite small, bear-

ing short bristles on its surface, with no long bristles on its hind

margin. Tergite 2 (Fig. 17a) short, its surface bare, its hind

margin set with long bristles. Line of division between tergites 1

and 2 not very definite in all aspects. Beyond tergite 2 an area of

soft skin bearing rather short bristles, not close, and some long ones

posteriorly. This area terminates in a chitinoiis plate (Fig. 176)

nearly twice as broad as long, bare on its surface ; its hind margin

bears 4 very long bristles set apart, and between each 2 of them

are 2 or 3 short dark spines. Anal segments short, its basal breadth

quite equal to its length ; the segment tapers soniewhat, but has its

apical breadth = more than ^ its basal breadth ; surface almost

bare, a few moderately long bristles at the hind corners.

Basal sternite as in the (J . Sternite 2 with about 2 irregular

rows of short bristles on its surface, its hind margin bearing long

bristles. Sternites 3, 4 each bearing a pair of slightly elevated

chitinous pieces (Fig. 18o) separated by a small interval at the

middle line: hind margins of these pieces bearing long bristles;

and those of sternite 3 also bearing short bristles on the surface.

Anal segment ventrally showing 2 jiairs of blunt rounded lateral

elevations, which bear moderately long bristles : also some short

bristles on the surface of the segment near its base, and some

moderately long ones at its hind border.

In the shortness of the anal segment in the $, this

species resembles N. sti/lidioj^sis, Speiser ;
* but the $ anal

segment of A^. smderi is dorsally even shorter than that

of N. stylicliopsis. The $ $ of the two species differ in the

form of the anal segment and in other respects. N.
stylidi(ypsis also has the thorax longer than broad; and

N. sautcri has the legs only moderately broad.

CYCLOPODIA, KoLENATi.

Cyclopodia roylci, Westwood.

Nydcribia roylci, Westw. Tr. Zool. Soc, London, I,

1835, p. 290; Speiser, Arch. Naturg. 67 (1) 1901, pp. 62,

08.

* In Voeltzkow, Reise in Ost-Afrika, 1903-1905, II, 1908, p. 200.

(Stuttgart.)



with descriptions of two new species from Formosa. 869

Acting on Dr. Speiser's suggestion, I have examined
Westwood's original type of this species. I am in-

debted to Professor Poulton for lending it from the Oxford

Museum.
In general form, and in the possession of long thin legs

with 3 distinct rings on the tibi», this species is, as con-

jectured by Dr. Speiser, undoubtedly a Cyclo'podia. Only
in the form of the eyes is it not quite certain whether it

agrees with other members of the genus. After close

examination I cannot be quite sure whether those organs

are composed of only a single ocellus, or of more than

one. To all appearance each eye consists of only one

ocellus. Should this be so, either the jDresence of several

ocelli can no longer be used as a sure criterion of the

genus Cyclopodia at all, or the genus must be divided into

subgenera characterised by the numbers of the ocelli.

The following particulars as to the type, which is

preserved dry, will probably amplify previous descriptions.

^. Lengtli 2*75 mm. Colour dark brown, legs lighter. Thorax

ventrally as broad as long, middle line with a rather deep impression

at the hind end. Front coxte not at all elongate (no longer than

hind coxaj), nor thickened. Rest of front legs missing from the

specimen, other legs offering no peculiarities.

Abdomen. (Fig. 19.)—The 5 tergites all bare on the surface ; the

roivs of bristles on their hind margins extending right across the

abdomen. Tergites 2 and 3 are long ; 4 is shorter ; 5 short, only

^ as long as .3. Anal segment not long but rather conspicuously

tapering ; it is almost as long as tergites 4 and 5 together ; its

lengtli is not quite = its breadth at the base, its breadth at the

apex is less than | that at the base ; surface bare, liind margin with

bristles, longer at the sides.

—

Basal sternite with a median longi-

tudinal impression, bare at the base, and with short bristles on the

rest of its surface : appearing rather long and narrow, but perhaps

the basal part -would normally be hid under the thorax. Sternites

2, 3 with short bristles on the surface, scanty in 3 : with no definite

rows of bristles apparent on their hind margins, only a few very

small spines laterally in sternite 3. Sternite 4 quite bare on the

surface, the hind margin having a small ctenidium medially and on

either side of this long bristles. Claspers long, narrow, and sharp

at the apex, which is distant by about ^ the length of the anal

segment from the hind margin of the segment in front.

" Habitat in India orientali " (Westwood.)
TRANS. ENT. SOC. LOND. 1908.—PART II. (SEPT.) 24
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Judging from descriptions in Speiser's article cited

above, this species would appear to be quite distinct from

any other described species of Cyclopodia. The fact that

the rows of bristles on the margins of the dorsal segments
are continuous across, the abdomen, and that the claspers

do not reach the hind margin of the penultimate segment,

seems to ally it to G. dubia, Westw. and C. minor, Speiser

;

but its size is smaller, and its anal segment apparently

shorter. The shortness of the front coxae is a good

character ; and there is also the point mentioned above

about the eyes.

Explanation of Plate XVIII.

[See Explanation facing the Plate.]
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XVII. Arc Everes arwiades and coretas distinct sjoecics?

By T. A. Chapman, M.D., F.Z.S.

[Read May 18, 1908.]

Plates XIX, XX.

Mr. Tutt asked (Ent. Soc. March 18tb, 1908) for further

facts bearing on whether coretas was or was not a species

distinct from Uteres argiadcs. Nothwithstanding that

Dr. Rebel says they are but one species and that the

ancillary appendages of the $ are identical, I thought it

desirable to investigate this point for myself, and now
report the result as having a most important bearing on
the question under consideration, and involving also

some interesting principles concerning differentiation of

species.

The facts concerning the ancillary appendages are,

without going into descriptive details, that the two forms

have different appendages, the differences are very slight

but they are very distinct and very constant, so slight that

we can quite understand their being overlooked.

It may be asked, Have such minute differences any
value for distinguishing species ? In this particularinstance

they have. In many species one finds much greater

differences in these organs even amongst specimens taken
at the same time and place. One finds also greater

differences between geographical races Avhich we neverthe-

less agree to belong to one species. Why, then, are these

minute differences of weight in this instance ? In the first

place they are constant as between the two forms; in the

second these two forms in no way suggest that they are

geographical races. If we found (say) argiades in France,

Switzerland and Austria, and coretas in Spain and Italy,

one would at once accept the geographical explanation.

But the facts are very different ; the two species occur, if

not on the same ground, at least within a few miles of each

other, from their extreme western distribution at Biarritz

or rather Bilbao {argiadcs occur further west in Asturias,

but we know little of their Spanish distribution) eastwards

to Buda-Pesth, and unquestionably could readily cross, so

far as geographical difficulties govern the case.

That the differences between the appendages, slight

TRANS. ENT. SOC. LOND. 1908.—PART II. (SEPT.)
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though they are, are nevertheless important, is a conclusion

that is much strengthened by the fact that those of Lycsena

minimus differ from them so little, that one would expect

them to be declared identical by those who fail to dis-

criminate between argiadcs and coretas, yet mininuts has

usually been regarded as belonging to quite a different

group of LycEGnie.

We discriminate species now, on what we call physio-

logical grounds, and not on morphological. What I take

this to mean is that the germ plasma of distinct species is

more or less immiscible, of forms of one species it is freely

miscible. We hold this view, though as a matter of fact,

we cannot apply it in one case in perhaps a thousand

;

what we do do, is to form an opinion about it (always

involving the personal equation) from all the facts we can

ascertain, not merely morphology, but habits, distribution

and everything else available.

In the case oicordm, the somewhat doubtful presumption

that it is distinct from argiadcs, is by the evidence of the

appendages raised not to certainty, but along way towards

it, since it makes nearly certain, that, though opportunities

must frequently occur, the germ plasma of the two forms

never mixes. The appendages, slight though the differences

are, are quite constant, and no intermediates occur. In

the ordinary wing-markings, a good deal of variation occurs

in both species, and perhaps no one feature is constant,

though I have not as yet been in any serious doubt as to

which species a doubtful example belonged to, and where
the appendages of a doubtful specimen Avere examined they

always agreed with the conclusion that had been arrived at.

When we come to the American forms amyntula and
comyntas, my material is quite insufficient to say whether

there are one, two, or more species in North America.

But specimens from Calgary and California have identical

appendages which are intermediate between argiades and
coretas but much closer to coretas than to argiades. Are
we to call them one with coretas ?

I incline to the somewhat paradoxical view, that these

American forms are co-specific with both our European
ones, although these are " good " species as against each

other.

A Central American argiades is by its appendages again

a distinct species though there may be intermediates con-

necting this with amyntula. In the absence, however, of
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evidence to the contrary, I believe the differences in the
appendages to be rather beyond mere geographical varia-

tion. As regards iKcrrhasiiLS and dipora, I am not prepared
to give any fully considered opinion. My material and
information are much too scanty. The original descriptions

of parrhasiits and certainly of dipora are more applicable

to argiades than to the species I choose to call ijarrhasius,

and if this be not parrhasius then it is unnamed. It is an
Indo-Malayan tropical form, argiades being essentially

palsearctic. I have seen specimens both of argiades and
paro'hasius (as I accept it) under the names of 2^tt7Thasi2is

and di2Jora. I have not seen the type specimens of these

forms. At present I am merely dealing with argiades

(and corefas) and with iKirrhasius only as bearing on
argiades.

Parrhasiits, vaguely defined as ranging from India to

Australia, and in its Indian races sunk under argiades by
many authorities, has appendages, that, when we note the
great similarity of those of argiades, coretas, amyntula, and
minimus, may be called exceedingly different.

The distinction in wing-markings that is most constant

between argiades and parrhasius is that the spots beneath
are black in argiades, but nearly of the ground colour in

parrliasius, being marked off by the paler circles round
them.

Argiades appears to occur in only the northern and
mountainous districts in India. The differences between
the appendages of argiades and coretas, though slight, affect

several distinct parts of the structure. The clasps in coretas

are wider and heavier basally, the outer angle of the base

being full and receding somewhat and more firmly attached

to the basal ring. In argiades this attachment is less and
the angle looks much more rounded off, than in coretas.

The long spine of the clasp is in corctas long, slender, and
straight, as compared with the shorter, thicker, and more
curved form in argiades. The spiculation of its extremity
affects a rather greater length than in argiades. This form
of the spine makes what we may call the shoulder more
sloping in coretas, more square and angular in argiades.

The soft hair-clothed division of the clasp is more slender

in argiades and carries only one or two hairs at most, lower

than a point approximately level with the division of the

clasp into the two branches, below this where the two
clasj)s oppose each other is a considerable glabrous surface

;
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this area, glabrous in argiades, carries a considerable number
of hairs in coretas.

The hooks or parameres of the dorsal piece (tegumen) are

longer and more slender in coretas, the terminal portion

though longer is not so sharp as in argiades, and the latter

has a large rounded flap at the base of this terminal

portion, that does not exist in coretas. The a^dmagus is

more robust in coretas, more slender in argiades.

Amyntula is coretas in most respects, it is argiades in the

curvature, shortness and stoutness of the spiculation, of

the spinous process, and also in the rather more slender

soft-process.

There is considerable variation in the size of the

appendages in both argiades and coretas. I have not

examined enough examples to assert that this corresponds

with the size of the insect or with the geographical

distribution.

Explanation of Plates XIX, XX.

[(See Explanation facing the Plates.]
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XVIII. Descriptions of some nevj He&^eYudse from Central

and South America. By Hamilton H. Deuce,
F.L.S., etc.

[Read June 3rd, 1908.]

Plate XXI.

The present paper contains descriptions of some new
forms of conspicuous genera and the types are con-

tained in our own collection. Through the kindness of

Colonel C. Swinhoe I have been able to carefully examine
Plotz's volumes of MS. drawings and thereby identify

many of his species described in the volumes of the Stettin

Ent. Zeit. Dr. Godman's paper on the American species

described by this author (Anns. Mag. Nat. Hist., ser. 7, v.

XX, 1907) has practically cleared up all difficulties in

connection with those on which his paper treats.

On a recent visit to Paris I have shown all the species

described herein to M. Mabille, who agrees that they are

new, excepting the form I propose to call Croniades

auraria. And my best thanks are due to him for his

kindness in showing me his collection and many of his types.

M. Mabille is responsible for Fasc. XVII, Fam. HES-
PERID^ of Genera Insectorum published by M. P.

Wytsman in Brussels in 1904, which, although useful to

students of this family, is unfortunately very incomplete.

I propose now to deal only with the sub-family Pyrrhopy-
(jinse and the first few genera of Hesperiinse as arranged

by him, and give here a list of species which he has

entirely omitted, but at the same time I am not prepared

to say these are all.

In the genus Pyrrhopyge he does not mention

—

P. anina, Plotz, Stett. Ent. Zeit. p. 533 (1879). MS.
drawings, jdI. 1274< = C. styx, Mosch. fide Plotz.

P. rnfinucha, G. & S., P.Z.S. 1879, p. 151. A distinct

species with a red collar.

P. logotana, Rkt. Acad. Nat. Sci. Philad. 1868, p. 89.

A synonym of P. hygieia, Feld. (misspelt hyyisea, p. 3,

No. 33).

P. creona, Druce, Cist. Ent., p. 290 (1874), of which M.
Mabille's P. aurora (Bull. Soc. Ent. Belg. 1891, Nov.
Lep., pi. xiv, f. 3) is a synonym also omitted.

TRANS. ENT. SOC. LOND. 1908.—PART IL (SEPT.)
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P. phmax, Hopff. Stett. Ent. Zeit. 1S74, p. 368. Plotz,

MS. drawings, p]. 1300.

P. joscpha, Plotz, Stett. Ent. Zeit. xl, p. 534 (1879), MS.
drawings, pi. 1287.

Dr. Godman's drawing of the type in the Berlin Museum
shows a red head, but Plotz's drawing has red palpi only.

Genus Yanguna.
Omitted.

Y. (Pyr.) cosyra, Druce, Cist. Ent. 1875, p. 363. Godman
and Salvin, B.C.A. Lep. Rhop. ii, p. 258, pi. Ixxiv,

ff. 1, 2.

Y. (Pyr.) p)arima, Plotz, Stett. Ent. Zeit. xlvii, p. 116 (1886).

MS. drawings, pi. 1597.

Genus Mctardaris.

M. cosinga, Hew., incorrectly spelt consinga.

Genus Jemadia.

Omitted.

J. imUator, Mabille, Bull. Soc. Ent. de Belg. 1891. Nov.

Lep. p. 102, pi. xiv, f. 2, probably = •/. hospita, Butler.

/. (Pyr.) Iwplmstos (Mosch. in litt.), Plotz, Stett. Ent. Zeit.

xl, p. 521 (1879). Plotz, MS. drawings, pi. 1594.

J. (Pyr.) uUxes, Plotz, Stett. Ent. Zeit. xl, p. 521 (1879).

MS. drawings, pi. 1217.

Genus Mysccliis.

M. asthras, Hew. (?) No. 5, appears to be a MS. name.

M. orhius, Mabille, No. 11, is a synonym of M. amystis,

Hew., No. 4.

31, epimachia, H.S., misspelt epinxchia.

Genus Pyrrliopygopsis.

Omitted.

P. (Hesp.) camposa, Plotz, Stett. Ent. Zeit. xlvii, p. 90

(1886), MS. drawings, pi. 1360.

P. (Hesp.) quispica, Plotz, idem, MS. drawings, pi. 1361.

P. (Pyrrhopyge) maravilha, Foetterle, Revista Paulista,

p. 637, pi. xviii, f. 1 (1902).

P. (Thymele) suhvircscens, Schaus., Pr. U.S. Nat. Mus. vol.

xxiv (1902), p. 426.
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Omitted.

Genus Pseudosarhia, Berg. An. Mus., Nac. Buenos Aires,

p. 256 (1897), of which the type is P. i:ilifen%eol(t.

Berg., which is Hke Sarhia 2J(^rtyi, Plotz, and is proba-

bly allied to the genus Pyrrlioijygopsis.

Genus Phocides.

Omitted.

P. plianias, Burm. Descrip, Rep. Arg. p. 56 (1880), stated

by Berg, to = P. palemon, Cr.

P. cliaron, Feld. Wien. Ent. Mon. iii, p. 405 (1859).

P. imlreus, Plotz, Stett. Ent. Zeit. xl, p. 406 (1879), MS.
drawings, pi. 1198. [Type Mus. Berol.]

Genus Tarsoctenus.

Omitted.

T. {Erycides) herrichii, Herr. Schff, Prods. 1869, p. 60,

no. 10. Plotz, MS. drawings, pi. 1204
T. {Erycides) erehus, Plotz, Stett. Ent. Zeit. xl. (1879),

p. 407, MS, drawings, pi. 1201.

I suppose it would be possible to go through the whole
work and find omissions and mistakes on almost every

page, and I have noticed that many African species

described by Dr. Butler in the P.Z.S. and also by
Mr. Lathy and others are not included, but I have said

enough to warn students of this difficult group not to

describe as new, without further research, species that

they do not find in this work, and it is to be hoped that

M. Mabille will be able to revise and republish his lists.

As for the indices, the less said the better. They are very

inaccurate, and in more than one case names are referred

to as being on pages which do not exist.

Sub-family, PYRRHOFYGINJE.

Pyrrhopyge, Hiibn.

Pyrrhopyge infantilis, sp. nov. (Plate XXI, fig. 1.)

(J . Upper-side. Uniform dark indigo-blue ; cilia of both wings

pure white except apical third of fore-wing which is black. Under-

side, fore-wing dark indigo-blue with inner margin towards base

brownish-black ; hind-wing indigo-blue with basal half pale
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bluish-white crossed by narrowly black veins. Cilia of both

wings white except apical third of fore-wing, which is black as

above. Anal segment and tuft, palj)i and front of head, bright red
;

terminal joint of palpi minutely deep black. Antennae, space

between eyes, thorax, collar, and abdomen, concolorus with wings.

Legs wholly black.

Expanse li% inch.

Hah. Peru.

This is a curious insect much like P. phidias, Linn., but
is smaller and has a shorter and less pointed fore-wing, and
the anal angle of the hind-wing is less produced, and more
rounded. The front of the head only, is red.

Pyrrliopyge cruor, sp. nov. (Plate XXI, fig. 2.)

(J . Upper-side dark indigo-blue shading to green ; anal angle of

hind-wing rich red. Cilia of both wings, except towards apex of

fore-wing which is black and of anal angle which is red, pure white.

The fore-wing is crossed just before the middle by a broad band of

differently placed scales—darker than the ground colour of the wing

—commencing on the subcostal nervure, where it is broadest and

reaching almost to a point, to the submedian nervure. Palpi glossy

black ; antennae black ; head black with a long white frontal spot

and white spots at the base of the antennae and between the eyes.

Collar broadly dark red. Under-side as above with the transverse

fascia on the fore-wing widening out beyond the end of the cell.

Legs wholly black.

Expanse 2jV inch,

Hab. Pozuzo, Peru (800 m. I. Egg).

Perhaps nearest to P. agcnoria, Hew., which we have
also from Peru (La Merced), and which it resembles in all

respects, excepting the broad dark fascia described above.

P. agenoria has never been figui'ed, and I have identified

it from M. Mabille's collection, he having seen the type in

the Staudinger cabinet.

Pyrrliopyge sanies, sp. nov. (Plate XXI, fig. 3.)

(J. Upper-side rich dark brown with bluish reflections. Fore-

wing crossed rather before the middle by a semihyaline opalescent

white fascia commencing broadly on the subcostal nervure and

ending in a point on the submedian nervure and divided into three
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by the black median nervules. Cilia pure white ; black towards the

apex. Hind-wing concolorus with the fore-wiug and with the anal

angle rich red, and the cilia pure white from apex to the red area.

Palpi, legs, and antenna3 deep black ; head black with a white

frontal spot and white spots between and at the base of the antennae.

Collar broadly rich red. Abdomen concolorus with wings above

and below and with two minute white spots below at the base of the

anal segment.

Expanse 2xV inch.

Hob. Farinas, La Paz, Bolivia (1,500 m.).

This insect has a transverse fascia as in the preceding

P. crnor, but it crosses the wing more obhquely. They are

both perhaps allied to P. styx, Moschs., which has red palpi

and a red anal tuft and is well figured by Plotz in his MS.
drawings (PI. 1274) as P. anina, Plotz.

Jemadia, Watson.

Jemadia scomber, sp. nov. (Plate XXI, fig. 4.)

$ . Both surfaces black with subhyaline spots and pale bluish

bands as is usual in the genus but distinguished from all others by

the broad ultra basal whitish-blue band on the fore-wing above and

by the large whitish undivided basal area of the hind-wing on the

same surface. On the under-side the blue bands are arranged much
as in J. hosjnta, Butler, but the extreme abdominal margin appears

to be black, not blue as in that species.

Expanse 3J inch.

Jlak Pozuzp, Peru, 5,000-6,000 ft. (Native collectors).

Although of the well-known Jemadia type, this form
differs more from any described than any of the others

differ inter se so far as the colour and pattern of the wings
are concerned. Messrs. Godman and Salvin have shown in

the " Biologia Centrali Americana " the great difference

which exists in the male genitalia of the various species.

J. scomber is the giant of the genus, being much larger

than any other known. Mr. H. J. Adams has a specimen
also from Peru.

Croniades, Mabille.

Croniades auraria, sp. nov.

^ . Allied to C. pieria, Hew., from which it differs by the position
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of the central transverse subhyaline band and the more conspicuous

outer marginal yellow band of the fore-wing, and by the black

ultramedian band on the hind-wing being much reduced and nearly

obsolete at its junction with the subcostal nervure. Under-side as

above, the outer-marginal yellow band of the fore-wing even

wider ; anal half of the hind-wing richer orange than the costal area.

Palpi pure white ; tips black.

Expanse 2fV inch.

Hah. Farinas, La Paz, Bolivia (1,500 m.).

Mons. Mabille, to whom I showed this insect, considered

it to be P. jj-imff, Hew., but I do not hold the same
opinion.

Mr. H. J. Adams has a sjoecimen, identical, from the

same locality.

Watson, P.Z.S., 1893, p. 14, states that pieria, Hew.,

and machaon, Hew., are j^robably not congeneric with

ipMnous, Latr. (the type of Mimoniades) nor even with

each other. Mons. Mabille has recently erected a new
genius for pieria, i. e. Croniacles " Gen. Insect." Fasc. xvii,

p. 13), Avhich he has placed first in the list and included

machaon with it.

Sub-family, HESPERIINu^.

Thymele, Fab.

Thymele paUiolum, sp. nov. (Plate XXI, fig. 5.)

? • Upper-side ; both wings blackish-brown with the basal thirds

suffused with pale shining blue. Fore-wing with a subapical row of

small white dots placed near the costal margin, the middle dot being

slightly nearer to the base. A median white transverse band com-

posed of 3 quadrate spots and two small costal dots divided by the

brown nervules. Under-side paler than above with dots and trans-

verse band as above ; sprinkled with yellow scales along the costal

margin from the base to the white band and opalescent-bliie at the

extreme base. Hind-wing dark brown with short darker central

bands and sprinkled with yellow scales from base, where they are

thickest, to beyond middle. Head and thorax above opalescent-

blue ; abdomen brown above with blue scales. Palpi jDale buff.

Legs yellowish. Antennte black, with a yellowish ring at base of

club. Cilia of both surfaces slightly paler than wings.

Expanse 2\ inch.

Hal. Carrillo, Costa Rica
(
Underwood).
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At first sight like T. hrevicauda, Plotz * (T. eniopeus of

the B.C.A.), but on closer examination quite different.

Sub-family, PAMPHILIN^.

Prenes, Scudder.

Prenes grapte, sp. nov, (Plate XXI, fig. 6.)

(J, Upper-side dark brown with the basal half dark yellowish-

buff. Fore-wing with a small, oblong, subhyaline spot within and at

the end of, the cell. Two minute subapical dots, a small spot above

the second median nervule, a larger sagittate spot at the base of the

lower median nervules and a small spot resting above the centre of

the submedian nervure. Cilia of both wings pale brownish-white.

Underside
;
ground colour paler ; sjjots on fore-wing as above but

spot on submedian nervure larger and less distinctly defined.

Hind-wing ; a small, circular, clearly defined, white spot in the cell,

an ultramedian white band commencing in a point on the costal

nervure and broadening greatly to the submedian nervure. Outer

margin broadly browiiish-grey, crossed by the brown nervules.

Anal fold broadly brown, except anal margin, which is narrowly

brownish-grey.

Head, thorax and abdomen above concolorus with base of wings.

Palpi yellowish-buff, sprinkled with yellowish hairs ; terminal joint

black. Thorax and legs dark brown ; abdomen below, with yellow

spots. Antenna} black above
;
yellowish below.

Expanse 1^-^ inch.

Hal. Peru.

Allied to P. luctuosa, Herr. Schaff.f (Plotz MS. drawings,

pi. 426) and to P. pauper, Mabille, Pet. Nouv. Ent. p. 201

(1878), but differs on the hind-wing below and has the
additional spot in the cell of that wing.

Aides, Billberg.

Aides incantator, sp. nov. (Plate XXI, fig. 7.)

$ . Upper-side. Both wings dark brown with the basal areas

thickly clothed with yellowish-buff hairs. Fore-wing with the

* Goninnis hrevicauda, Plotz, Stett. Ent. Zeit. xlvii, p. 8.3 (1886),
TVIS. drawings, pi 1319.

t Goninrus luctuosa, Herr. Schaff., Produ. Syst. Lep. iii, p. 73
(1869).
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costal margin—except the extreme base which is yellowish—cupreous,

extending well beyond the middle of the cell. Four irregular,

subhyaline, whitish spots, one in the middle of the cell, one each

between the median nervules and one just above the submedian

nervure. The three forming a row of which the centre is the

largest. Cilia of both wings whitish, except at apices where they

are brown. Under-side. Fore-wing cupreus ; discal and basal

areas blackish-brown, inner margin pale brown. Spots as on upper-

side, with the addition of a small yellow streak within the costal

nervure adjoining the cell spot. Hind-wing dark cupreus ; brownish

towards the abdominal margin. A central, irregular, silvery-

white patch composed of confluent quadrate patches and two

separate spots, the smaller placed near the end of the cell, the larger

beyond it, above the median nervure. Cilia as on upper-side. Palpi

and front of thorax yellow. Legs brown. Abdomen brown above

and below, clothed with buff hairs towards base on upper side.

Expanse 2fV inch.

Hah. Carrillo, Costa Rica {Underwood).

Allied to A. xstria, Hew., and A. dysoni, Godm., but dis-

tinguished by the different form of the silver marking on
the under-side of the hind-wing.

Dion, Godman.

Dion gcmmatus. (Plate XXI, fig. 8.)

Carystus gemmatus, Bull. Cist. Ent. I, p. 86 (1872). Lep.

Ex. p. 186, t. 64, f. 2.

Dion gemmatus, Godm. B. C. A., Lep. Rhop. ii, p. 593,

pi. cii, ff. 37, 38. $.

$ . Upper-side rich dark brown : apical half brownish-buff,

darker towards apex, with dark brown veins. Under-side ; fore-

wing dark brown, apical half pale yellow with the veins dark

brown, gradually deepening towards the margins. Apex narrowly

dark brown. Cilia dark brown. Hind-wing as in $

.

Expanse 2\ inch.

Hob. EscAZU, Costa Rica {Undenvood).

This interesting insect is remarkable for its dissimilarity

to the ^.

There are 3 ^ ^ in Mr. Godman's collection, but no $.
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Dion ruhrinota, sp. nov. (Plate XXI, fig. 9.)

cj. Upper-side blackish-brown with' the internervular spaces

paler. Cilia dark brown
;

glossy. A large inconspicuous brown

brand near the centre of tlie wing, placed just below the cell and

divided unevenly by the lower median nervule ; the smaller portion,

which is rather less than one-third, being below. Under-side.

Fore-wing greyish-brown, with a slightly yellowish radiating fascia

beyond the middle, and crossed by black nervules and black inter-

nervular radiations originating on the margin. Cilia black. A
yellowish sjiot at the extreme base. Hind-wing greyish-brown,

crossed by black nervules and black internervular radiations,

excepting the anal fold, which is broadly greyish-brown. Costal

margin, above the costal nervure, wholly brick-red. A slight brick-

red dash at the base of the lower wall of the cell and another red

dash just below the cell from the base extending nearly to the

middle of the wing. The extreme anal margin is brick-red from the

base to the anal angle. Head, palpi, legs and abdomen black.

Antennae black. Eyes reddish.

Expanse 2i inch.

Hah. HuANCABAMBA, E. Peru, 6,000-7,000 ft. {Boetger).

Quite unlike any other described species and un-
doubtedly belonging to this genus. I have not seen

the $.

Thracides, Hiibner.

Thraeides ]3animeron, sp. nov. (Plate XXI, fig. 10.)

^ . Upper-side dark indigo blue without spots or markings, paler

towards outer margins. When held at an angle, the inner margin

from base to beyond the middle and the median interspace from

base to the brand in fore-wing and the basal half of the hind-wing

appear to be shining opalescent ultramarine-blue, shading to green
;

as also are the thorax and base of the abdomen. Cilia pure white ;

except the extreme apices of both wings which are dark brown.

Under-side ; both wings dark greenish indigo-blue, with the costal

and apical areas of the fore-wing, and the whole of the hind-wing,

excepting the abdominal fold, thickly dusted with dark reddish

cupreus scales. The inner margin of the fore-wing is shining dark

chocolate-brown. The lower portion of the cell of the fore-wing

contains a broad streak of oj)alescent-blue shading to green, but not

extending to the extreme base. Below this, at the base of, and lying
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on the median nervure, is a pale greyisli-brown brand, composed of

differently formed scales, and protected by a fringe of short black

hairs attached to the margin of the hind-wing. Cilia as on upper-

side. Palpi reddish-orange, with the terminal tip minutely black,

and some blackish hairs near the eyes. Collar reddish-orange. Legs

and thorax clothed with opalescent-blue hairs.' Abdomen black.

Antennae black. Head metallic greenish-blue. The oblique linear

brand on the fore-wing above is composed of three divisions, of

which the central is a small round dot.

Expanse 2^ inch.

Hob. Farinas, La Paz, Bolivia (1,500 m.).

This beautiful insect is not nearly allied to any described,

but may belong to the group which contains the Thracides

Joannisii recently described, and figured by Mons. Mabille,

in Gen. Insect. Fasc. xvii, p, 179, pi. 4, f. 2 (1904), from

Chiriqui, but the absence of white spots on the fore-wing

and tlie conspicuous orange collar distinguish it at once.

Pyrrhopygopsis, Godman.

Mons. Mabille has placed this genus in the sub-family

HcsperiincV, although Dr. Godman has clearly shown that

by its veination it belongs to the Pamidhilinie.

PyrrJioioygopsis luguhris, sp. nov. (Plate XXI, fig. 11).

^ . Upper-side uniform deep black without markings ; cilia pure

white, greyish towards apices of both wings and at anal angle of

hind-wing. Under-side, dark sage-green with all the veins black
;

inner marginal areas of both wings broadly blackish-brown. A
tuft of reddish-brown hairs on the abdomen at the base of the fore-

wing. Head, palpi and legs entirely black excepting the hind tibia

which bears a thick reddish-brown mane. The abdomen, which is

black above and below, has several reddish-brown lateral strijjes on

either side and a large reddish-brown anal tuft.

Expanse 2S inch.

Hah. La Paz, Bolivia, 1,000 m. {Garlepij).

Allied to P. romula, Druce, and P. tenchncosa, Hew.,

but distinguished by the absence of the reddish-brown

shoulders on the fore-wing above, which are present in

both those insects. It is also allied to P. rcedii, Weeks,
jun., well figured in his 111. Diurin. Lep. 1905, pi. xvii,

1
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which name, however, falls to P. qidsjnca, Plotz * as shown
by reference to his MS. drawing, pi. 1361. We possess
specimens from Rio Colorado, Peru, 2,500 ft., obtained
by Watkins and from Charaplaya, Bolivia, 1,350 m.,
obtained by P. O. Simon.

F. luguhris is a much blacker insect.

Pyrrhopyge maravilha, Foetterle, Revista de Museu
Paulista, p. 637, pi. xviii, f. 1 (nee xvi, f. 3), 1902, is

another species belonging to this genus and is aUied to
the beautiful P. cavi2)osa, Plotz [Stett. Ent. Zeit. xlvii,

p. 90 (1886)], figured in his MS. drawings, pi. 1360, from
Minas Geraes, from which it principally differs by possess-
ing red shoulders and by the absence oif the bright yellow
costal streak on the fore-wing below.

Pyrrhopygopsis igniculus, sp. nov.

(J . Closely allied to P. orasns, Druce, from which it differs in the

almost complete absence of the conspicuous white basal area on the

hind-wing below—it is reduced to a small spot above the costal

nervure and some white scaling below the wall of the cell.

Expanse 2| inch.

Rah. Pozuzo, Peru, 5,000-6,000 ft. (Native collectors).

La Merced, Peru, 2,500 ft., v, vi, 1903 {Watkins and
To7nlinson).

Described from two specimens.

Pyrrlwpygo-psis caminus, sp. nov.

^. Allied to P. orasus, Druce, but paler, and the white of the

cilia on the hind-wing extending well into the margin of the wing
on the upper-side. On the under-side the costal margin is white
from the base to beyond the middle of the c(41. The head, palpi

and anal segment and tuft are red as in P. orasus and there is an
additional red tuft on the abdomen at the base of the fore-wing and
the fore coxae are conspicuously red in place of the black of orasus.

Expanse 2yV inch.

Rab. San Martin, Llanos of Rio Meta, Colombia
(G. D. Child).

The red tuft on the abdomen at the base of the fore-

* Hesperia quispica, Plotz, Stett. Ent. Zeit. xlvii, p. 90 (1886),
MS. drawings, pi. 1361.
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wing below, is also found in F. socrates, Menet., and the

red fore coxae are found in cleanthus, Latr,, and telmela,

Hew., which have been placed in this genus recently by
Mens. Mabille.

Fyrrhopygopsis agaricon, sp. nov. (Plate XXI, fig. 12.)

(J . Upper-side. Dark purple-brown with the basal areas of both

wings tawny. Cilia fuscous ; whitish towards the anal angle of both

wings. Under-side sage-green with the nervules black ; inner

margin of fore-wing broadly and unevenly black, the black area

extending well up to the subcostal nervure. The space between

vein 5 and the submedian nervure blackish-brown. Head, palpi,

collar and abdomen above and below, tawny. Four posterior

segments of abdomen ringed with black. Fore coxae conspicuously

tawny, rest of legs black. Antennae black.

Expanse 2tV inch.

Hah. Bogota, Colombia.

There is a specimen in the British Museum from the

Crowley bequest.

I have placed this insect in the genus Pyrrliopygopsis as

it has a long pencil of black hairs on the abdominal fold

of the hind-wing above and does not show any trace of a

costal fold in the fore- wing, but it seems to me to be
nearly allied to Phocides xantliotlirijx,, Mabille, the figure of

which in Novitates Lepid., pi. v, it closely resembles on
the under-side. The large tawny areas and the tawny
head and abdomen at once distinguish it. M. Mabille,

although he places E. tenebricosa, Hew,, in the genus
Fyrrhopygopsis still includes F. xantliotlirix in Fhocides

(Genera Insectorum, Fasc. xvii, p. 19, 1904),

Explanation of Plate XXL
l^See Explanation facing the Plate,]

September 29, 1908.
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XIX. Further Studies of the Tetriginse (Orthoptera) in the

Oxford University Museum. By J. L. Hancock,
M.D., F.E.S. (Chicago.)

(Second Paper.)

[Read June 3rd, 1908.]

Plate XXII.

The author takes this opportunity to acknowledge his

gratefulness to Professor E. B. Poulton, F.R.S., Hope
Professor of Zoology in Oxford University, for the privi-

lege of studying the remainder of the collection of

TetriginsR {Orthoptera). The latter collection consisted of

one hundred and thirty-eight examples. Of this series,

which are representative of widely varied localities, a
number are new, some proving to be unique types. Still

others are of historical value, having been collected by
Wallace in the Malay Archipelago, and by Bates on the

Amazon in South America. These insects formed part

of the notable collection of W. W. Saunders, which was
purchased and donated by Mrs. F. W. Hope to the Hope
department of Zoology, University Museum. The author's

first paper on the collection of Tetrigin[& in the University

Museum appeared in the Transactions of the Entomological

Society of London ;
* the present paper is a continuation

of that contribution.

Section LOPHOTETTIGI^, nov.

In this new section the body has a general resemblance

to TripetalocersR. The vertex is often greatly widened,

transverse, the eyes substylate ; the structure of the

antennae is especially characteristic, being filiform and
strongly incrassate, or toward the apices often more or

less gradually but distinctly flattened or dilated ; the pro-

notum is more often truncate anteriorly or little excavate

at the middle of the front margin, and backwardly pro-

longed into a posterior process ; the median carina between
the shoulders frequently compresso-cristate or the dorsum
strongly compressed and foliaceous; the lateral lobes of

pronotum more or less laminate, reflexed outwards, and

* pp. 213-244, Plate XXI, 1907.
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dentate produced or obliquely truncate behind ; elytra and
wings of ordinary form ; the first and third articles of the

posterior tarsi equal in length.

The species so far known occur in South America.

Genus Lophotettix, nov.

Resembling Gladiotettix (NejjJiele), but differing in having

stouter, more dilated, and flattened antennae, in the fewer antennal

joints, which consist of but ten distinct articles, the somewhat

stouter and more rugose body, the more distinctly compresso-

foliaceous dorsum of pronotum, and in the more laminate lateral

lobes.

The type is Z. hxvicristatus described below.

1. Ii. brevicristatus, sp. nov. (Plate XXII, fig. 1, a&b.)

A moderately crassate form (female) bearing a low dorsal crest

between the shoulders, the body strongly rugose, ferruginous.

Antennae very thick, consisting of ten conspicuous articles (a

minute barely distinguishable acute apical article might be considered

as the eleventh), the first article short and thickened, the second

small and globose, from the third to the seventh inclusive gradually

dilated toward the individual apices, the eighth and ninth dilated

at the middle and subexcavated longitudinally, the last articles

pale yellow, antennae inserted far anterior to or below the eyes

;

the posterior ocelli situated opposite the lower margin of the eyes.

Vertex very wide, transverse, not at all produced, little more than

twice the width of one of the prominent globose, substylate eyes,

the front transversely im^^erfectly carinate, bearing on each side a

small tuberculiform carinula next to the eyes opposite their anterior

fourth, and foveate on each side of the obscure median carina

between the middle of the eyes ; frontal costa abruptly widened

between the posterior ocelli, parallel, the facial carina above

depressed, costa between the antennae distinctly protuberant. Pro-

notum anteriorly truncate, but shallowly excavate at the middle
;

dorsum between the shoulders compresso-cristate (about three

millimeters in height above the shoulders), the crest highest between

the humeral angles, somewhat translucent punctate when held

against the light, the front margin roundly excavate, dentate-

crenulate, above anteriorly little angulate produced as far as the

anterior sulcus; dorsal margin of crest viewed from above not

sulcate but strongly sinuate; viewed in ])rofile arcuate and crenulate-

ainuate, posteriorly opposite the articulation of hind femora, suberose
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and dentate ; dorsum rugose and on posterior process rugose-

reticulose ; humeral angles not prominent and widely subrounded,

process lengthily subulate, apex little upturned and acute, extended

beyond the apices of posterior femora ; lateral lobes posteriorly

bisinuate, posterior angles distinctly laminate and terminating in a

laterally produced obtuse denticle, behind minutely serrulate,

truncate. Elytra of moderate size, externally punctate, substraight

or concave above, strongly arcuate below, apices narrowly rounded ;

wings fully explicate reaching nearly to the apex of pronotal

process. Anterior and middle femora elongate, margins sinuate

sublobate, superior carinse of middle tibiae compresso-dentate at the

middle ; margins of posterior femora minutely serrulate and sinuate-

dentate, the antegenicular and genicular lobes stout and prominent
;

hind tibia3 fuscous, the margins lightly serrulate and' armed with

rather obtuse spines, the first articles of the posterior tarsi having

the third obtuse pulvilli little longer than the second.

Entire length of body, female, 14 mm.
;

pronotum 13 mm.
;

antennae 4*5 mm.
;
post, femora 6 mm.

One example from Brazil, South America, in the

University Museum, Oxford.

2. L. alticristatus, sp. nov.

Differing from the preceding species in the darker almost black

body, slightly tomentose below, in the dorsum bearing a much
higher foliaceous crest, and in the obliquely truncate laminate sub-

acute posterior angles of lateral lobes of pronotum, scarcely at all

dentate produced laterally.

Body rugose ; vertex very wide, transverse ; eyes substylate ; the

transverse frontal carinulae obsolete. Antenn£)e black and pale

annulate at the joints, articles strongly dilated towards the in-

dividual apices and margins minutely serrulate and pilose ; maxill-

ary palpi having the two last articles flattened, dilated, the

penultimate article oval, pilose. Pronotum anteriorly truncate,

posteriorly subulate, and little longitudinally concave ; dorsal crest

strongly elevated between the shoulders equal to three and a half

millimeters above the humeral angles, margin not at all sulcate,

viewed in profile the front margin vertical erose and flush with the

anterior border of the j^ronotum, the convex dorsal margin sloping

backward and reaching as far as the middle of the wings, forward

minutely denticulate and sinuate, behind dentate, viewed from

above strongly sinuate, dorsum on either side and on the process

lightly reticulate. Wings fully explicate, reaching scarcely beyond

the pronotal apex ; elytra having venate marking, jjunctate, and
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apices somewhat widely rounded. Anterior and middle femoral

margins sinuate-sublobate ; middle femoral margins above acutely

produced at the apices, the middle tibite pale annulate at the middle

and margins little comi:)resso-tuberculate ; apical half of tarsi black.

Entire length of body, female, to end of wings 15 mm.
;
pronotum

13 "5 mm.
;
(posterior femora mutilated.)

One example from Brazil, South America, collected by-

Bates ; W. W. Saunders' collection, presented by Mrs.

F. W. Hope to the University Museum, Oxford.

8. L. unicristatiis, Hancock, Gen. Insectorum, 48 Fasc.

Orthoptera, p. 40, 1906.

This is the species mentioned as above, in " Genera
Insectorum," as Nepliele iinicrista. It was described by the

author from a male example from British Guiana, w^hich

is in Bruner's collection. As my former description still

remains unpublished, the following note may be of

interest

:

Allied to alticristaUts, resembling it in colour of body, but differ-

ing in the somewhat smaller dorsal crest of pronotum, having its

front border roundly excavate, minutely serrulate, and here bearing

a median denticle as in bi-evicridahis, the anterior border above

angulate but not denticulate produced, the dorsal margin of crest

more evenly arcuate longitudinally from the front backwards, and

being here slightly rugose subsinuate but not sinuate-erose as in

alticridatus. Wings fully explicate, reaching backward nearly to

the abruptly upturned pronotal apex. The first articles of the

posterior tarsi bearing very small pulvilli, the third being very little

longer than the rest.

Length of the entire body of the female 13 mm.
;
pronotum 12

mm. ; posterior femora 6 mm.

One example collected by Bates in Colombia, South
America ; from the W. W. Saunders' collection, presented

by Mrs. F. W. Hope to the University Museum, Oxford.

Genus Gladiotettix, Hancock.

Genera Insectorum, 48 Fasc. Orthopt. p. 40, 1906.
= Nephele, Bolivar.

1. G. turgidus (Bolivar).

= Nephele turgida, Bolivar, Ann. Soc. Ent. Belg.,

xxxi, p. 252, 1887.
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One male example from Brazil, South America, collected

by Bates ; W. W. Saunders' collection, presented by Mrs.
F. W. Hope to the University Museum, Oxford.

Section GLADONOT^E, Bolivar.

Genus Piezotettix, Bol.

1. P. truncatus, sp. nov.

Eesembling cuUratus in having the margin of the dorsal crest

entire, but differing in the arcuate profile and smaller stature.

Body granulate, coloured ochreous, slightly obscure fusco-marmor-

ate on legs and median carina. Vertex wide, tumid, and elevated

above the eyes, not at all transversely carinulate, but bearing a

small carinula next to the eyes ; frontal costa incrassate but in

profile scarcely at all produced between the antennae, the face

advanced before the eyes nearly equal to one-half the width of one

of the strongly conoidal eyes ; sujierior ocelli placed much in

advance of and opposite the lower fourth of the eyes ; antennae

inserted barely below the anterior inferior margin of the eyes,

shorter than the vertical diameter of the head ; maxillary palpi

little dilated. Pronotum strongly tectiform cristate, the dorsal

margin of crest entire, arcuate, but not highly arched, viewed in

front deltoidal ; the lateral surfaces forward at the sulci rugulose,

subvenose ; lateral carinaj distinctly expressed ; anterior margin

in profile arcuate produced over and little beyond the head,

angulate, subobtuse at the apex, posteriorly more sloping and

abbreviated, the apex angularly truncate-incised, the process only

extended to about the distal third of the hind femora. Elytra and

wings wanting. Superior margins of anterior and middle femora

entire, the inferior margins undulate or the anterior barely subuni-

lobate, the mesothoracic subtrilobate ; the posterior femora moderately

inflated, antegenicular lobe somewhat conspicuous, the outer pagina

above lightly nodulose, and externally bearing oblique rugula^
;

hind tibijie rather crassate, the margins armed with valid sj^ines

about four on the inside, and five on the outside ; first articles of

the posterior tarsi elongate, more than twice the length of the

third, the three pulvilli subobtuse, gradually increasing in size from

first to last.

Length of the entire body, female, 14'5 mm.
;
pronotum 11"5 mm.;

posterior femora 8 mm.

One example from Morty Island, collected by Wallace
;

W. W. Saunders' collection, presented by Mrs. F. W. Hope
to the University Museum, Oxford.
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Genus Holoarcus, nov.

Resembling Piezotettix, but differing in having all the margins of

the pronotal crest entire and arcuate, the summit sulcate, in the

almost obsolete lateral carin.-e, in the acute angled apex of posterior

process, and the strongly dilated hind femora bearing denticulate

margins.

Including tlie type altinotus herevfith de&crihed, Fiezotct-

tix arcuatus, Haan, and Fiezotettix sulcatus, Stal,

1. H. altinotus, sp. nov. (Plate XXII, fig. 2.)

Allied to arcuatus, Haan. Body ochreous-ferruginous ; vertex

wide, about twice the width of one of the eyes, elevated considerably

higher than the eyes, tumid, with minute vestigial carinuhie on each

side next to the apices of the conoidal eyes ; frontal scutellum trian-

gular and open below, very slightly arcuate between the antennae

;

the antennae short filiform, as long as the face from vertex to

clyj)eate margin below, inserted barely below the eyes; posterior

ocelli placed distinctly in advance and little below the middle of

the eyes; maxillary 2)alpi having the last articles dilated, hirsute.

Pronotum strongly compresso-foliaceous, the whole crest punctate-

translucent when held against the light ; anteriorly advanced over

and beyond the head, the dorsal margin of crest presenting a highly

arcuate outline in profile but little depressed forward above the

lateral lobes, the summit sulcate, posteriorly the crest more sloping

than in front, the apex acute angulate and extending backwards

nearly to the apices of the posterior femora ; sides of pronotum

little rugose bearing light radiating reticulations ; the lateral carinse

ver}'' little expressed. Superior margins of anterior femora entire,

the inferior lightly bidentate ; middle femora elongate, margins

subentire
;
posterior femora strongly dilated, the superior margin

strongly arcuate, from the middle backward tridentate, the ante-

genicular and genicular lobes acute, the external pagina above longi-

tudinally nodulose, bearing oblique rug« forward between the

carinse but scabrous and interrupted distally ; hind tibiae rather

stout, the margins armed with ten or eleven valid spines, the inner

margin having about six or seven spines ; first articles of the posterior

tarsi elongate, the third pulvilli distinctly longer than the second.

Valves of the female ovipositor having the superior glades constricted

at the middle, slender and denticulate.

Entire length of body, female (same as pronotum), 13'5 mm.
;

posterior femora 9 mm. ; width 3 "5 mm,
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One example from Am Islands, collected by Wallace

;

W. W. Saunders' collection, presented by Mrs. F. W.
Hope to the University Museum, Oxford.

Genus Oxyphyllum, nov.

Allied to Xerophyllum. Vertex wider than one of the eyes, little

elevated, transversely carinate, middle carinate and strongly ad-

vanced beyond the eyes ; frontal scute! lum elongate gradually

widened below, divided much above the posterior ocelli, just below

the transverse carina of vertex between the upper part of the eyes ;

scutellum in i^rofile little convexly elevated between the antenna and

sinuate between the upper part of the eyes ; antennae filiform, articles

strongly elongate, inserted just between the lower margin of the eyes,

the distance between them wider than that to the e3^es. Pronotum

strongly compresso-foliaceous, arcuate, entire, the crest thin and

punctate-translucent, the summit regularly arcuate, not sulcate when

viewed from above but sinuate, anteriorly extended over and beyond

the head, posteriorly formed into a lengthily extended subulate acute

process, passing much beyond the femoral apices ; lateral lobes of pro-

notum posteriorly bisinuate, the posterior angles turned down some-

what obliquely and narrowly excised. Elytra oval ; wings fully ex-

plicate. Anterior and middle femora little compressed, margins below

somewhat lobate
;
posterior femora not at all dilated, elongate, the

superior margins minutely denticulate, inferior margins sublobate-

dentate, the antegenicular and genicular lobes small ; first articles

of the posterior tarsi little longer than the third.

The type is 0. ijennatum, described below.

1. 0. penoiatum, sp. nov. (Plate XXII, fig. 3.)

Body rather shining granulate ; face little oblique ; colour greyish-

rufescent, bearing an obscure triangular marking on each side of the

dorsum just above the apices of the elytra. Pronotum having the

crest strongly elevated, the forward part anterior to the articulation

of the hind femora regularly arcuate, behind that point gently

slowing backward and slightly concave toward the pronotal apex, the

process thin, acute and extended backward nearly to the apices of the

outstretched hind tibite. Elytra oblong, finely reticulate, wings

extended beyond the pronotal apex. Anterior and middle femora

little compressed, the margins minutely serrulate, the inferior

margins bearing two obtuse lobes ; superior margins of middle

femora little compressed, subundulate ; hind tibiae pale ochreous,

and armed with weak spines ; the first articles of the posterior tarsi
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little longer than tlie third, all the pulvilli somewhat spiculate, the

third nearly as long as the first and second combined and flat below.

Length of pronotum, female, 15 mm. ; height of dorsum from

humeral angles to the summit of crest 4"5 mm,
;
posterior femora

6 mm.; wings passing the pronotal apex 1'5 mm.

One example from Darjeeling, India, in the University

Museum, Oxford.

The genus Cladonotus, Saussure, and its allies.

A study of the genus Cladonotus, Saussure, based on
material in hand as well as the described species, would
indicate that members of three genera are included within

the genus as interpreted by Bolivar, that is taking the

species in his " Essai " * and those described since the

latter was published. These groups are presented in

the following diagnostic table

:

1. Pronotum bearing a ramose process or

crest, the front margin produced over

the head, frontal facial scutellum [notus, Saussure.

widely concave between the antennae I, Type genus Clado-

A. Pronotal ramose process nearly

vertical, bimarginate-serru-

late behind C. latiramus, Hancock.

A. A. Pronotal ramose process

distinctly curved for-

ward, extending forward [sure,

beyond the head . . . C humbertianus, Saus-

A.A.A. Pronotal crest bifid,

undulate, denticu-

late at the summit . C. echinatus, StSL

1.1. Pronotum destitute of ramose

process, but often gibbose, or

cristulatef

2. Lateral lobes of pronotum having

the posterior angles somewhat

smoothly laminate, obliquely trun-

cate, the apices rounded, not at all

armed

* Ann. Soc. Ent. Belg., xxxi, pp. 208-209, 1887.

t See description of Gignotettix further on, which is allied to

Cladonotus.
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3. Pronotum elevated between tlie

shoulders, gibbose on each side

of summit, flattened, declivous

backwards ; body asperous,

viewed in front subquadrate

;

front margin truncate, tricarin-

ate, not or very little prodiiced [tell A, nov.

at the middle 11, genus Cladono-

A. Posterior femora having the

superior margin armed with

three acute trigonal spines . C. gibbosa, Haan.

A.A. Posterior femora having

the superior margin un-

dulate, the femoral and

genicular spines large,

triangular G. heccarii, Bolivar.

2.2. Lateral lobes having the posterior

angles strongly laminate - ex-

panded, obliqu.ely truncate, or

erose- spiniform

3.3. Pronotum depressed, median

carina cristulate-sinuate, dor-

sum posteriorly strongly fos-

sulate reticulate, between the

shoulders profoundly im-

pressed, apex of process often

angulate excised or abruptly

acute ; rami of frontal facial

scutellum only slightly separa-

ted, often angulate, protuberant [nov.

above antennal insertion . . Ill, genus Tettilobus,

A. Lateral lobes of pronotum

having the posterior angles

strongly laminate expanded,

erose - sjainiform ; spines of

vertex elevated much above

the eyes T, spinifrons, sp. nov.

A.A. Lateral lobes having

the posterior angles

obliquely truncate, min-

utely serrulate . . . T. interrvptus, Bolivar
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Genus Cladonotella, nov.

(Described in the diagnostic table.)

1. C. heccarii, Bolivar, Ann. Mus. Civ. Nat. Geneva, ser.

2a, xix (xxxix), p. 66, 1898 = Cladonotus ieccarii.

One female example referable to this species, collected

by Wallace in New Guinea ; W. W. Saunders' collection,

presented by Mrs. F. W. Hope to the University Museum,
Oxford.

Genus Tettilobus, nov.

(See diagnostic table.)

Eesembling Cladonotus, Saussure. Body depressed ; vertex on

each side next to the eyes aciiminate produced, spiniforni, the

vertical spines often elevated above the eyes ; facial scutellum

having the rami little separated, subparallel and not concave.

Pronotum anteriorly truncate, tricarinate, little compressed ; median

carina cristulate-sinuate ; dorsum profoundly impressed between the

shoulders, process behind often angularly excised or narrowly

acuminate, often reaching to the apex of the posterior femora

;

lateral lobes of pronotum distinctly laminate expanded, either

obliquely truncate and minutely serrate or erose spiniform. Elytra

and wings wanting. Anterior and middle femoral margins strongly

lobato-spinose, the tibiae having the superior margins bidentate
;

posterior femora strongly lobato-spinose, the superior external area

plurigibbose, the carina3 often bearing produced tubercles or spines
;

posterior tibial margins armed with spines ; first articles of the

posterior tarsi subequal in length, the first and second pulvilli

minute or subobsolete.

The type is T. spinifrons, described herewith. The
species Cladonotus interruptuSy Bolivar, also belongs to this

new genus.

1. T. spinifi'ons, sp. nov. (Plate XXII, fig. 4.)

Allied to Cladonotus interruptus, Bolivar. Dark ferruginous,

little tomentose underneath ; vertex nearly twice the width of one

of the small globose eyes, bearing a small aciite produced spine on

each side next to the eyes, projecting much above the eyes ; facial

carina above depressed, scutellum in prolile having the rami strongly

angularly protuberant slightly above the point of insertion of the

antennae
;
posterior ocelli placed between the inferior part of the
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eyes. Pronotum anteriorly truncate, behind the margin tricarinate,

the prozonal carintc compressed ; doraum forward between the

shoulders I'ather roundly elevated, cristate ; median carina strongly

sinuate, but continuous throughout ; dorsum profoundly fossulate-

reticulate ; lateral carinse sinuate and serrulate, bearing spiniforra

tubercles backward, and near the apex abruptly narrowed acuminate,

the apex curved upwards ; lateral lobes of pronotum widely laminate

expanded, subti^ansverse, erose, behind produced in spiniform tubercles.

Anterior and middle femora strongly trilobate-spinose, superior tibial

margins bituberculate
;
posterior femora having the apices trispinose

and bearing a large triangular lobe, the antegenicular spine produced,

the superior margins bearing a denticle near the middle, siiperior

area of the external pagina multigibbose or nodulose, the external

carinpe armed with one tubercle above and two below distinctly

evident when viewed from above ; hind tibiae obscure fuscous with

pale annulations near the knee ; the third pulvilli of the first tarsal

articles flat below, the first and second very small and little acute.

Length of the entire body, 9 mm. ;
pronotum 7 mm.

;
posterior

femora 4 mm.

One example from Ceylon in the University Museum,
Oxford.

Genus Gignotettix, nov.

(Not in preceding table.)

Related to Cladonotus, Saussure, but having the pronotum truncate

anteriorly, and destitute of ramose process, the dorsum gibbose for-

ward in the middle, but not gibbose on each side of summit as in

Cladonotella ; the lateral lobes having the posterior angles somewhat
scabrous, laminate and obtuse, truncate obliquely behind, the margins

of lobe minutely armed with setae. Body tomentose, not bearing

spiniform tubercles ; stature very small, face nearly vertical ; vertex

very wide, bearing a tubercle on each side next to the eyes, but not

acute, middle dentate-carinate produced. Pronotum shortened,

truncate anteriorly, the dorsum compresso-gibbose forward, pos-

teriorly flattened declivous, apex truncate-emarginate
; prozonal

carinse small and little compressed. Elytra and wings wanting.

Anterior and middle femora strongly compressed, margins distinctly

lobate, superior tibial carinas lobate, posterior femora having the

proximal half crassate, the distal half reduced, superior external area

and external surface below nodulose and scabrous, antegenicular

lobes very large, triangular but not acute, the genicular lobes less

prominent ; first articles of the posterior tarsi little longer than the
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tliirJ ; tlio. I'lrst and secoiul pulvilii minute subobsolote, tlie third

longer thau the rest.

The type is G. hurri, described herewith,

1. G. Imvri, sp. uov. (Plate XXII, fig. 5,)

Stiiture very small, fuscous, body destitute of ramose process and

spiniform tubercles, but tomentose and scabrous ; vertex very wide,

more than twice the width of one of the moderately small globose

e^yes, tritubercuhite in front, the middle tubercle little produced,

occiput maminiliform on each side ; frontal scutellum widely

separated concave between the anteunjv, the facial costa above between

the eyes subobsolete, facial profile advanced beyond the eyes, the

rami distinctly protuberant between the antennae Pronotum

scabrous, anteriorly truncate, between the shoulders compresso-

gibbose, the summit slightly sinuate, beliind the gibbosity iiattened

declivous, bearing a tubercle on each side ; median carina very

uneven
;
prozonal carina? abbreviated and somewhat tuberculiform ;

dorsum over process nearly horizontal ; lateral carina? distinct and

armed with minute setie, apex of process emarginate, not extended

to the apices of the hind femora ; lateral margins at the middle

distinctly elevated and tuberculate. Elytra and wings wanting.

Margins of femora armed with minute seta% superior margin of

anterior femora distinctly compressed bilobate, the inferior margins

bidentate, the denticle behind the apex prominent, middle femoral

margins bi- or trilobate above and below
;
posterior femora having

the external paginal nodulose, the external carina) below the middle

obtuse tuberculate, the anterior half of femora ampliate, tlie posterior

half reduced, the triangular antegenicular lobe more prominent than

the genicular lobes ; spines of posterior tibi;w valid ; first articles of

posterior tarsi little longer than the third.

Entire length of body, male, 7 mm.
;
pronotum 4'5 mm.

;
posterior

femora 4-7 mm.

One example, No. OortC, from Pundaluoya, Ceylon,

collected by E. E. Green; presented by Malcolm Burr

to the University ]\Iuseum, Oxford.

This interesting species is dedicated to the distinguished

orthopterist, Mr, Malcolm Burr.

Genus Dasyleurotettix, Rehn.

1. D. can-iei, Rehn, Proc, Acad. Nat. Sci. Philadelphia,

pp. 658-659, 190-i.

Two male examples, Nos. 5836 and 5837, from S.E,
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Rhodesia, Africa, Uratali, 3700 ft., October 29, 1905,
presented by Guy Marshall ; one male from Zambesi,
Africa, 3000 ft., Victoria Falls, Rain forest, September
13, 1905, presented by Professor Hudson Beare to the
University Museum, Oxford.

All three examples present shorter wings tlian occurs

in the type examples, specimens of which are in the

author's collection.

Section SCELIMEN^, Bolivar.

Genus Scelimena, Serv.

1. S. producta, Serv. (?) Hist. Nat. des Orthopt., p. 762,

1839.

A male and female example having no locality given,

are doubtfully referred to this species; presented by
Malcolm Burr to the University Museum, Oxford.

Genus Eugavialidium, Hanc.

1. E. novx-guinex, Bol. (?) Ann. Mus. Civ. Stor. Nat.
Geneva, Ser. 2, xix, p. 3, 1898.

One female example having no locality, doubtfully re-

ferred to this species. This specimen resembles the

typical species from New Guinea, in the author's collec-

tion. The example in the University Museum, Oxford,

bears a label on which is written " E. Mus. Leyden,
1869."

Genus Ceiotettix, Bolivar.

1. Criotettix sp.

One male example, no locality label ; W. W. Saunders'

collection, presented by Mrs. F. W. Hope to the Univer-
sity Museum, Oxford. A slender species having smooth
pronotum, the head compressed, elevated, the eyes globose,

and with narrow vertex.

2. C. angulatics, sp. nov.

About the size and general form of tricarinatv^s, Bolivar, but

having the pronotal carina) very slightly expressed ; the vertex

nearly equal in width to one of the eyes, not at all advanced beyond

the eyes ; the pronotum having the posterior angles of the lateral

lobes angulate, subacute but not spined ; body fuscous on the dorsum
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the anterior and middle femora and sides pale, the hind femora and

tibias fusco-variegated ; wings fully explicate passing little beyond

the slender process.

Entire length of body, female 12'5 mm.
;
pronotum 11 "5 mm.

;

posterior femora, 5 '5 mm.
The specific name angulatus refers to the angulate lateral lobes of

pronotum.

One example from Dorey Island, New Guinea, col-

lected by Wallace ; W. W. Saunders' collection, presented

by Mrs. F, W. Hope to the University Museum, Oxford.

The above species was compared with examples of

tricarinatus, generously contributed to the author's col-

lection by Professor Bolivar.

Genus AcANTHOLOBUS, Hancock.

1. A. lonqinotus, Hancock, Trans. Ent. Soc. London, p. 221,

1907.

Two male examples from Sarawak, Borneo, collected

by Wallace ; W. W. Saunders' collection, presented by

Mrs. F. W. Hope to the University Museum, Oxford.

^ A. hispinosus (Dalm.) (?) Vet. Akad. Hand., p. 77, 1818.

Griotettix hispinosus, Bolivar, Ann. Soc. Ent. Belg.

xxxi, p. 226, 1887.

One female example from Borneo, No. 7263, labelled

"Tettix pallitarsus Walk"; A. De Borman's collection,

in University Museum, Oxford.

This example is more slender in stature than the aver-

age specimen in the author's collection from Java, and it

is not typical ; it differs in the somewhat narrower vertex,

and the less acuminate spines of lateral lobes. It re-

sembles longioiotus in stature, but the posterior angles of

lateral lobes differ in bearing acuminate spines, still not

so produced as in Usp)inosus. For the reasons just given

it is questionably referred to this species until further

specimens come to hand.

3. A, miliariiis (Bolivar), Ann. Soc. Ent. Belg. xxxi,

p. 226, 1887.

One example from Ceylon, collected by E. Ernest Green
;

presented by Malcolm Burr to the University Museum,

Oxford.
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Genus Loxilobus, Hancock.

1. L. rugosus, Hancock, Spolia Zeylanica, ii, pp. 135-136,
Plate III, figs. 17-17&, 1904.

Two raale and one female (No. 9470) examples from
Pundaluoya, Ceylon, collected by E. Ernest Green

;
pre-

sented by Malcolm Burr to the University Museum, Oxford.

This species has characters assigning it a place near
Co2)totettix.

Genus Systolederus, Bol.

1. S. ridlei/i, sp. nov.

Body cinereous, the posterior tibiae fuscous, pale annulate behind

the knee and at the middle ; head scarcely exserted ; vertex strongly

narrowed, subelevated forward ; eyes strongly approximate in front,

moderately prominent ; frontal costa not at all sinuate, and not

produced, moderately compressed between the antennae. Pronotum
smoothly granulate, convex between the shoulders ; median carina

scarcely at all expressed and obliterated behind the anterior margin
;

anterior prozonal and humero-lateral carinse subobliterated ; apical

process extended little beyond the ajjices of posterior femora, the

three carinjB above posteriorly little distinct ; lateral lobes oblique

below and little reflexed outwards, the posterior angles obtuse,

obliquely excised behind. Elytral apices very narrowly rounded,

though moderately wide at the middle ; wings reaching to the apex

of pronotal process. Anterior and middle femora compressed, the

length of the middle femora equal to about three and a half times

the width ; the third pulvillus of the posterior tarsi little longer

than the rest.

Entire length of body, female, ITS mm.
; pronotum 11 mm.; post-

erior femora 5*8 mm.

One example from Singapore Botanical Gardens. This
species is dedicated to Mr. H. N. Ridley, who collected

and presented the type example to the University Museum,
Oxford. This species is closely allied to S. cinereus,

Brunner, described from one example from Burmah (in

Rev. du Syst. Orthopt., p. 105, Geneva, 1893).

Genus Morphopus, Bolivar.

1. M.folipes, sp. nov.

Resembling ^:i/(|/^iocerus. Body bearing compressed carinas, scabrous,

colour light ferruginous or rufous fusco-variegated, eyes fuscous,
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dorsal disc Lelniid the sliordders fusco-Limaculate ; vertex narrower

than one of the eyes in the male, subequal in the female, little

narrowed forward, transversely carinate, the carinnlse rather roundly

conipresso-elevated on each side, middle lightly carinate, in profile

not advanced beyond the eyes ; fi'ontal costa arcuately elevated

between the antennae, rather widely sulcate, the rami straight

;

antennae short and not as long as the head, inserted distinctly below

or anterior to the eyes. Pronotum dej^ressed, anteriorly truncate,

dilated between the distinct humeral angles, carinse laterally little

compressed just behind the shoulders, the subulate apical process

lengthily extended backward beyond the posterior femoral apices
;

dorsum rugose tuberculate, between the shoulders bearing abbre-

viated carinulse ; median carina bicristate forward, strongly sinuate

just before the shoulders, the forward crest often little higher than

the second elevation ; median carina posteriorly very little com-

pressed and straight, minutely serrate ; lateral carinse strongly com-

pressed at the shoulders, posteriorly on the process serrulate
;
pro-

zonal carinte, short, little expressed and parallel
;
posterior angles

of the lateral lobes distinctly flattened quadrate, the j)osterior angles

obtuse, behind obliquely truncate. Elytra oval ; wings fully ex-

plicate, extended backward beyond the pronotal process in the

female, or not at all in the male. Anterior femora strongly com-

pressed, margins above sinuate, below foliaceo-trilobate, the middle

lobe large with sinuate margin
;

posterior femora scabrous and

having the external area between the carinre tuberculose, the

external carinas bidentate or lobate in the female ; hind tibiae

fuscous marked with white at the middle and near the knees ; first

article of the posterior tarsi longer than the third, the third pulvilli

little longer than the rest.

Entire length of body, male and female, 9"8-ll"5 mm. ;
pronotum

9-10'5 mm.
;
posterior femora 4-4*5 mm.

One male and one female example from Salisbury,

5000 ft., in Mashonaland, taken November 11, 1905
;

presented by Mr. Guy Marshall to the University Museum,
Oxford.

Genus Platytettix, Hancock.

1. P. retieulatus, Hancock, Ent. News, Philadelphia, p. 88,

1906.

One male and one female ; W. W. Saunders' collection,

presented by Mrs. F. W. Hope to the University Museum,
Oxford.

The female example bears the locality Amazon, and was
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collected by Bates ; the second male example is also from
Brazil. The former specimen has the pronotum little

more highly arcuate-cristate than the type specimen in

the author's collection, from Peru, besides having the
apex of the process more obtuse. Until more material is

examined these minor structural differences will be ignored
as being of no specific importance. This species was
figured by the author in Genera Insectorum, Fasc. 48
Orthopt., Plate III, fig. 23, 1906.

Genus Crimisus, Bolivar.

1, C. lohatus, sp. nov.

Body rather crassate ; head little exserted ; eyes and vertex

small
;
posterior femora strongly incrassate but somewhat depressed,

flattened below ; colour greyish-ferruginous, obscure fusco-varie-

gated, disc of pronotum rufous. Vertex equal in width to one of

the eyes, subwidened forward, the anterior carinuliB slightly roundly

lobulate, median carina very small and anteriorly barely produced
;

frontal costa convex protuberant between the antennae, slightly sinuate

above and below, rather widely sulcate, the rami straight
;
pronotum

distinctly widened between the humeral angles, dorsum scabrous,

behind the shoulders strongly depressed, fossulate, sides little com-
pressed ; median carina siiuiate and pluri-interrupted, between the

shoulders little elevated, sinuate, before the shoulders compresso-

elevated, posteriorly bearing a series of small compressions
; pro-

cess acute, not reaching to the apices of the hind femora; lateral

carinse of pronotum little compressed and entire. Pronotum planate

between the prozonal carinae ; humeral angles distinct and obtuse
;

lateral lobes flattened, quadrate, the j^osterior angle obtuse, behind

obliquely truncate. Elytra elongate, apices acuminate ; wings abbre-

viated. Superior carinse of anterior femora undulate, inferior carinas

sinuate, bearing a lobe at the outer third ; superior margin of middle

femora undulate ; the inferior carina trilobate
;
posterior femora

having the superior carina strongly arcuate, dentate towards the

apices ; first articles of posterior tarsi having the first two pulvilli

acute, the third little longer than the rest and flat below.

Length of body entire, female, 8 mm.
;
pronotum 7'5 mm.

;
posterior

femora 5 mm.

One example from Amazon, South America, collected by
Bates ; W. W. Saunders' collection, presented by Mrs.
F. W. Hope to the University Museum, Oxford.

This species resembles 0. contractus, Bol., a Peruvian
form.

TRANS. ENT. SOC. LOND. 1908.—PART III. (DEC.) 27
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Genus Lamellitettix, Hancock.

1. L. acutus, Hancock, Spolia Zeylanica, ii, pp. 126-128,

Plate ir, fig. Q-Qh, 1904.

One male example, No. 9399, from Havahetta, Ceylon,

collected by E. Ernest Green
;
presented by Malcolm

Burr to the University Museum, Oxford.

This species was described from a female example from
Ceylon. The entire length of the male measures 12 mm.
from front to end of pronotal process.

2. Z. i^luriearinatus, sp. nov.

Body slender, ferrugino-fuscous. Head very little exserted ; vertex

subnarrower or equal to one of the rather small eyes, frontal carinula3

on each side barely elevated, oblique, subtuberculiform ; frontal

costa compressed above between the eyes and the rami protuberant

between the antennse
;
posterior ocelli conspicuously placed between

the lower third of the eyes. Pronotum moderately narrow between

the humeral angles, depressed on the process ; dorsum j^luricarinate
;

median carina irregularly sinuate, bicompressed forward and poste-

riorly depressed but irregularly compressed ; dorsum between the

shoulders bearing two supplemental abbreviated carinulae running

parallel and compresso-elevated
;
prozonal ^carinee and lateral carinse

in front of the shoulders distinctly expressed
;
posterior process

acuminately prolonged reaching beyond the apices of the out

stretched hind tibise
;
posterior angles of lateral lobes, laminate

subacute, angulate, behind little subexcavate but widely and obliquely

truncate. Elytral apices rounded ; wings fully explicate nearly

reaching to apex of pronotal process. Anterior and middle femora

elongate ; third pulvilli of the first posterior tarsal articles nearly

as long as the first and second combined and flat below ; the first and

second subacute
;
posterior tibiae infuscated backward towards the

apices.

Entire length of body, female, 14*6 mm.
;
pronotum 13'5 mm.;

posterior femora 5*2 mm.

One example from Deltota, Ceylon, No. 9393, presented
by Malcolm Burr to the Universit}^ Museum, Oxford.

This species is easily recognized by the small vertex,

the slender body bearing an extremely acuminate pronotal

process, and the laminate, subacute, angulate, lateral lobes,

instead of the acute transversely produced angles in

acutus.
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Genus Mazarredia, Bolivar.

1. M. scidpta, Bolivar, Ann. Soc. Ent, Belg., xxxi, p. 240,

1887.

One female example referable to this species, from
Assam, India, in the University Museum, Oxford.

The pronotal process is mutilated in this specimen;
the hind femora measures only 7 mm. instead of 8"5 mm.,
given by Bolivar, but it agrees with the description of

this insect.

2. M. dorrecty sp. nov.

A small abbreviated apterous form, coloured testaceous variegated

with fuscous. Resembling the allied species abbreviata, Bolivar, in-

habiting the Island of Viti. Vertex viewed from above convex at

the front border, wider than one of the eyes, little widened anteriorly,

the tranverse carinulse subacutely elevated between the anterior

third of the eyes, the sides sinuate, median carina little produced
;

frontal costa scutelliform, little elevated, viewed in front concave,

abruptly widened below between the antennae and strongly com-

preeso-narrowed between the posterior ocelli. Pronotum abbreviated,

dorsum scabrous, pluri-impressed but broadly fossnlate at the base of

the short process, anteriorly subtectiform, humeral angles obsolete, the

apex of obtuse process barely emarginate ; median carina percurrent

biundulate, forward before the shoulders and posteriorly on process

convexly elevated, lateral lobes having the posterior angles quadrate,

obliquely truncate behind, the angles little reflexed outwards.

Anterior and middle femora compressed, superior carinse of anterior

femora entire, longitudinally convex, below triundulate, sublobate
;

superior carina3 of middle femora obscure undulate nearly straight,

the inferior carinse triundulate-lobate
;
posterior femora somewhat

depresso-incrassate, margins entire, the antegenicular and apical

lobes acute ; the three pulvilli of the first tarsal articles nearly

equal in length.

Entire length of body, female, 9'5 mm.
; pronotum 6'5 mm,

;

posterior femora 5 mm.

One example from Dorey Island, New Guinea, collected

by Wallace ; W. W. Saunders' collection, presented by
Mrs. F. W. Hope to the University Museum, Oxford.

Genus Orthotettix, nov.

Related to Mazarredia, Bolivar, but having the body smoothly
granulate, vertex narrow, the tranverse carinulaj strongly oblique
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and straight extending backward to the middle of the eyes ; middle

carinate ; frontal costa arcuate, in profile not sinuate, the rami

branching little above the posterior ocelli, widely sulcate
;
posterior

ocelli placed between the lower third of the eyes ; antennae filiform

rather short, scarcely reaching to the humeral angles, inserted dis-

tinctly between the eyes. Pronotum deplanate, fossulate at the base

of process, between the shoulders convex
;

process of pronotum

extended backward beyond the apices of the posterior femora
;

lateral lobes having the posterior angles turned down, obtuse.

Femora elongate, margins entire. Elytra oblong, apices rounded
;

wings fully explicate ; first articles of the posterior tarsi rather

longer than the third.

Type 0. oUiqmfrons, sp. nov., herewith described.

1. 0. oUiquifrons, sp. nov. (Plate XXII, fig. 6.)

Body slender, granulate, colour cinereous very obscurely variegated

with fuscous on sides and legs ; eyes globose ; vertex viewed in front

subnarrower than one of the eyes, viewed from above bearing

strongly oblique carinuhe convergent forward and extended back-

ward on each side to tlie middle of the eyes, the vertex here a little

widened, middle carinate, on each side somewhat foveate ; frontal

costa arcuate, viewed in front rather widely sulcate, the rami evenly

divergent. Pronotum anteriorly truncate, posteriorly lengthily

acuminate subulate, extended much beyond the apices of the pos-

terior femora ; dorsum deplanate, bearing two indistinct, abbreviated

granulate carinulee between the shoulders ; median carina very thin

but little incrassate between the shoulders, here undulate then

depressed behind, and straight on the process and less distinct

;

prozonal carinae parallel, very lightly expressed ; lateral carinae

passing forward on the shoulders but indistinctly expressed
;

humeral angles having the carinas more expressed, widely angulate
;

posterior angles of lateral lobes turned down, obtuse. Elytra oblong

having rounded apices ; wings fully explicate reaching to apex of

pronotum in male. Anterior and middle femoral margins entire
;

posterior femora elongate, the prajgenicular lobe small, sjiiculate, the

genicular lobe minute
;
posterior tibia) armed with small spines and

serrulate ; the first articles of the posterior tarsi little longer than the

third, and having the pulvilli flat below, the third longer than the

second.

Entire length of body, male, 13 mm. ;
pronotum 12 mm.

;
posterior

femora 6 mm.

One example from Sarawak, Borneo, collected by
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Wallace ; W. W. Saunders' collection, presented by Mrs.

F. W. Hope to the University Museum, Oxford,

Genus Cuyptotettix, Hancock.

1. C. spinilohus Hanc, Occas. Memoirs Chicago Ent.

Society I, No. 1, pp. 14-15, PI. I, fig. 6-6h, 1900.

One female example, No. 9426, without a locality label

;

presented by Malcolm Burr to the University Museum,
Oxford.

This species inhabits Madagascar.

Genus Thoradonta, nov.

Related to Mnatrredia. Body scabrous, occiput covered hy pro-

notum to the eyes, head not exserted ; stature small, yet somewhat

stout. Vertex distinctly wider than one of the eyes, not advanced

beyond the eyes, scarcely at all narrowed forward, somewhat imper-

fectly carinate in front but bearing little abbreviated carinulse on

each side, median carina little distinct forward and little produced, on

each side subfossulate, frontal costa moderately sulcate, the rami

evenly divergent, branching little behind the posterior ocelli near

the vertex, posterior ocelli placed between the middle or

barely below the middle of the eyes ; maxillary palpi having

the apical articles little compressed, often white ; antennse somewhat

elongate, inserted below tlie eyes. Pronotum scabrous, depUxnate on

the dorsum, anteriorly truncate, posteriorly acute but not spinate,

not extended backward to apices of hind femora or little beyond
;

median carina strongly compresso-sinuate ; dorsum between the

carinated humeral angles little dilated and bearing a supernumerary

abbreviated carinula on each side ; lateral carina; behind the

shoulders often little compressed and elevated above the elytra.

Elytra oval ; wings abbreviated or nearly j)erfectly explicate. Lat-

eral lobes of pronotum having the posterior angles distinctly laminate

expanded and produced in a spine or acute dentate, subtruncate

behind. Anterior femora above carinate, below subundulate ; middle

femoral margins above undulate, below luidulate-sublobate
;

pos-

terior femoral margins arcuate above and below, entire or minutely

serrulate, the pra?genicular and genicular lobes small, posterior

tibia) somewhat dilated towards the apices, margins spinose ; the

first and third articles of the posterior tarsi subecjual in length.

Type T. dcntata, described herewith.
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There are two species characterized as follows :

1. Lateral lobes having the posterior angles obliquely dentate pro-

duced. Species from Penang Island. T. dentata, sp. nov.

1.1. Lateral lobes having the posterior angles distinctly acute spinate

produced, spine transverse. Species Africaua, T. spinata, sp.

nov.

1. T. dentata, sp. nov.

Body small, variegated with fuscous, head not at all exserted
;

eyes globose but rather small and not at all elevated ; vertex much
wider than one of the eyes, advanced nearly as far as the eyes, little

fossulate on each side, middle carina little crassate forward and little

produced, frontal costa in profile little protuberant between the

antenna^ scarcely sinuate above and below
;
posterior ocelli placed

between the middle of the eyes. Pronotura scabrous, deplanate,

somewhat convex between the shoulders ;
process acute not reaching

to the apices of posterior femora ; median carina sinuate bicristate,

roundly compresso-elevated anteriorly above the sulci, subtubei'culate

on the process ; dorsum between the humeral angles little dilated,

the angles distinctly carinate, little compressed, obtuse angulate, just

behind the shoulders over the elytra the lateral carin?e compresso-

elevated and here sinuous, here also at tlie base of process the dorsum

fossulate and fuscous ; abbreviated carinte between the shoulders

compressed
;
posterior angles of the lateral lobes laminate, flattened,

acute dentate produced, behind the denticles obliquely truncate.

Elytral apices widely rounded ; wings barely passing the process.

Posterior femora little incrassate, margins entire ; the second and

third pulvilli of the first tarsal articles equal in length, the first

small and spiculate below.

Entire length of body, female, 7 mm.; pronotum 6 mm. ;
posterior

femora 4 mm.

One example from Prince of Wales Island (or Penang),

in the University Museum, Oxford.

2. T. spinata, sp. nov. (Plate XXII, fig. 7.)

Nearly allied to the preceding species, resembling it in stature and

general form ; colour grey ; vertex wider than one of the eyes
;

head not at all exserted ; frontal costa strongly protuberant between

the antennse, scarcely at all sinuate between the eyes ; maxillary

palpi having the apical articles white. Pronotum having the

posterior angles of the lateral lobes strongly laminate, transversely

acute spinate produced. Pulvilli of the first posterior tarsal articles



the Tetriginie in the Oxford University Museum. 409

nearly equal in length, but tlie first and second acute ; middle

femora ampliate toward the bases in the male.

Entire length of body, male, 7 mm.; pronotum passing apices of

hind femora 5 mm.
;
posterior femora 3'8 mm.

One example from " Equinoctial Africa," in University

Museum, Oxford.

Genus Xistra, Bolivar.

1. X. stylata, Hancock, Trans. Ent. Soc. London, p. 231,

1907.

One male example from Kandy, Ceylon, collected by E.

Ernest Green
;
presented by Malcolm Burr to the Uni-

versity Museum, Oxford.

The type example, a female, is in the author's collection.

It is from Putlam, Ceylon.

Section TETTIGIJE.

Genus Euparatettix, Hancock.

1. E. personatus, Bol. Ann. Soc. Ent. Belg. xxxi, p. 278,

1887.

Two male examples ; one from Bengal, India ; the other

from Java, the latter specimen collected and presented by
J. W. Miers to the University Museum, Oxford.

Two characters which distinguish this species are : the

fuscous or black posterior tibui3 which bear one white
annulation behind the knee, and the arcuate frontal costa

which is narrowly compressed. At first sight this species

recalls the genus Systoledcrus.

2. E. pilosus, sp. nov.

Resembling personatus. Head little compresso-elevated ; eyes

elevated above the dorsum ; vertex narrower than one of the eyes

;

narrowed forward, not at all produced beyond the eyes ; frontal costa

convexly protuberant between the antennse, little sinuate between

the eyes (not arcuate as in personatus) the rami somewhat evenly

divergent, moderately sulcate. Pronotum slightly scabrous, often

fusco-bimaculate behind the disc; forward at the anterior margin and

jnst behind the prozona constricted ; median carina undulate, little

compresso-elevated behind the anterior margin ; humeral angles

carinate, dorsum between the shoulders subconvex
;
posterior process

lengthily subulate extended much beyond the posterior femoral

apices
;
posterior angles of the lateral lobes rounded. Elytra oval,



410 Dr. J. L. Hancock's Further Studies of

apices widely rounded ; wings caudate. Anterior and middle

femora distinctly compressed, entire, (wider in the male) the inferior

carinas of middle femora distinctly pilose, middle tibiae having the

caringe little compressed and distinctly pilose
; posterior femora

elongate, having margins entire or minutely serrulate above, the

femoral lobes minute ; the three pulvilli of the first posterior tarsal

articles equal in length and spiculate below
;
posterior tibise fuscous

bearing a white annulation behind the knee, and a second smaller

ring at the distal third part. Body variably coloured, often greyish

or rufo-cinerous variegated with fuscous.

Entire length of male and female (to end of wings) 11-12 mm.;
pronotum 9*5-10 mm.

;
posterior femora 4-4"5 mm.

Three male examples from Mysore, India ; one male with
label bearing words "Central India," and a female with
simply "India," collected by Hearsey ; University Museum,
Oxford.

This species is distinguished from pcrsooiatus by the
lightly sinuate frontal costa, the undulate median carina of

pronotum, the more scabrous dorsum, the spiculate pulvilli

of the first tarsal articles, the more compressed anterior

and middle femora, and the hirsute or pilose inferior carinse

of middle femora and the compressed hirsute carinte of

middle tibiae.

Genus Paratettix, Bolivar.

1. P. scaler, Thunb. Nov. Act. Ups. vii, p. 159, 1815.

= Telmatcttix hurri, Hanc. Occas. Memoirs Chicago Ent.
Soc. I, No. 1, p. 10, fig. of male 5-5a, Plate I, 1900.

Three females, two males, and one immature, Nos.
10587-10590, 10791, and 3950. Five of this number are
from Mombasa, Africa, 12 miles N.W. of Mazeras, 500 It.,

Sept. 28, 1905, collected and presented by Prof. E. B.
Poulton to the University Museum, Oxford. No. 3950, is

from Natal, Durban, Feb. 11, 1905, collected and presented
by G. F. Leigh to the Museum.
Karny has recently described a short-wing form of this

species as P. ugandensis in Mathem. naturw. Klaase Bd.
cxvi, Abt. 1, Feb., p. 26, 1907; " Orthopterenfauna des
Sudans." There is one male specimen loog-wing form,
No. 4750, in the University Museum, which appears to be
a variety of scahcr ; it is from Salisbury, 5000 ft., Mashona-
land, collected by Mr. Guy Marshall,
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2. P. marshalli, sp. nov.

Eesembling scaber, but smaller in stature, liaving the vertex to-

gether with the frontal costa in profile distinctly arcuate, not at all

sinuate, the antennae short, articles not strongly elongate, the median

carina of pronotum percurrent, little elevated, entire.

Entire length of body, male, 9 mm.; pronotum 7 '5 mm.; posterior

femora 4 mm.

The antennae are inserted between the lower part of the

eyes in this species, as they are in scaber. Were it not for

the narrow truncate front margin of the vertex, marshalli

might better be assigned a place in the genus Hcdotettix,, as

the other charactei'S referred to above ally it with the latter.

One example from Cape Town, Rondebosch, Aug. 17,

1905, collected and presented by Mr. Guy Marshall to the

University Musevnn, Oxford.

The author takes pleasure in naming this species after

Mr. Marshall.

3. P. slielfonli, sp. nov.

A short-wing form slightly scabrous, colour ferruginous obscurely

fusco-bimaculate on the dorsum. Vertex slightly narrower than one

of the eyes, fossulate on each side anteriorly ; eyes little elevated
;

frontal costa rather flattened convex in profile between the antennae

and not sinuate between the eyes, widely sulcate, the rami evenly

divergent. Pronotum abbreviated, cuneate posteriorly, and laterally

bicarinate on process, the apex not reaching to apex of abdomen in

the female ; humeral angles subindistinct
;
prozonal carinse not at all

expressed ; dorsum subtectiform forward, depressed behind the

shoulders ; median carina undulate
;
posterior angles of the lateral

lobes widely rounded. Elytra of moderate size, widely rounded at

the apices; wings abl)reviated, only as long as the pronotal process.

Anterior and middle femora compressed, somewhat hirsute ; superior

valves of female ovipositor strongly broadened towards the bases,

acute, produced toward the apices and armed with denticles.

Entire length of body, female, 8 mm.; pronotum 6"5 mm.

One example. No. 1236, from Malay peninsula, Perak,

Larut Hills, 4-5000 ft., collected and presented by
Mr. R. Shelford to the University Museum, Oxford.

The legs are mutilated in the type specimen.

This species is dedicated to Mr. R. Shelford, the dis-

coverer of the type example.



412 Br. J. L. Hancock's Ftirther Studies of

Genus Tetrix, Lat.

1. T. contractus (Bol.) Ann. Soc. Ent. Belg. xxxi, p. 281,

1887.

= Paratcttix contractiis, Eol.

One male and one female, examples from Singapore
collected by Wallace ; W. W. Saunders' collection, pre-

sented by Mrs. F. W. Hope to the University Museum.
This species also inhabits the Philippines and Borneo.

2. T. longipennis, sp. nov.

A typical Tetrix having long wings and subulate pronotal process.

Stature small, body somewhat scabrous-tuberculate in the female,

smoother granulate in the male ; colour variable, more often fuscous,

sometimes greyish or testaceous or dark covered with light granula-

tions, disc not maculate, variably marked behind, hind tibia?

infuscated more often lighter behind the knees and distal third part.

Vertex wider than one of the rather small eyes, somewhat flattened,

front margin barely advanced beyond the eyes, rounded or convex,

median carina little produced anteriorly ; frontal costa slightly

sinuate opposite the eyes, lightly convex between the antenna ; in

profile the vertex and facial costa distinctly advanced beyond the

eyes. Pronotum often scabrous, anteriorly truncate, posteriorly

subulate, extended beyond the femoral apices ; dorsum transversely

tectiform, subfossulate at base of process ; median carina compressed

subarcuate anteriorly often undulate in the female, nearly entire in

the male ; humeral angles carinate
;

prozonal carinae parallel,

slightly ex^iressed ; lateral lobes posteriorly bisinuate, the posterior

angles rounded or hebetate. Elytra oval, rather large, apices some-

what widely rounded ; wings fully explicate extended beyond the

apex of pronotal -process. First articles of posterior tarsi twice the

length of the third, the pulvilli unequal, the third equal in length to

the first and second combined, straight below, the first pulvilli small,

acute ; anterior femora elongate margins entire j middle femora com-

pressed, in the female the margins undulate, in the male the femora

ampliate, margins entire
;
posterior femora elongate.

Entire length of body, male and female, 9'5-ll mm.
;
pronotum

8*5-9'5 mm.; posterior femora 4*5-5 mm.

Five examples from Adelaide, S. Australia, in the

University Museum, Oxford.

Two examples from Mt. Wellington, Tasmania, collected
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by Lea, in the author's collection. The two latter

specimens are slightly smaller but agree in other respects

with the foregoing description.

This species resembles Tetrix ornata, Say, inhabiting

North America.

2«. T. longipennis mutalnlis, form nov.

There is a small short-wing form of longipennis from the same

localities, which may be given the appellation above noted. It is

similar to the preceding form, the body bearing elytra but having the

pronotal process and wings abbreviated, not or barely reaching to the

apices of the posterior femora.

Entire length of the body, male and female, 7-8 mm.; pronotum

6'5-7"8 mm.
;
posterior femora 4'8-5 mm.

Nine adults and three larvse from Adelaide, Australia, in

the University Museum, Oxford.

Eight examples from Victoria, Australia, in the author's

collection.

The form mutabilis is nearly allied to priscus, Bol., and
may possibly be that species, but if so, Bolivar must have

described his species from an immature example.

3. T. vai'iegatus (Bol.) Ann. Soc. Ent. Belg. xxxi, p. 106,

1887.

= Paratettia' variegatus, Bolivar.

Two female examples from Java referable to this species.

Example No. 9332 from East Java, Montes Tengger,

4000 ft.
;
presented by Malcolm Burr to the University

Museum, Oxford.

This species was originally described from Ceylon ex-

amples. The head is more compresso-eleyated than in

Tetrix cuspidata, Hancock, from Java. The exserted head

and elevation of the vertex toward the front allies this

species with Etiparatcttix, yet other characters are peculiar

also to both Tetri): and Paratettix.

4. T. ornata, Say, Ent. i, p. 137, Plate V, 1824.

One male and one female example from America ; one

from " U. vS."; W. W. Saunders' collection, presented by

Mrs. F. W. Hope to the University Museum, Oxford.
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5. T. granulata, Kirby, Fauna Bor. Amer. Ins. p, 251,

1837.

One female example from America (in all probability

N. America) in the University Museum, Oxford.

The following species of American Tctrix and Nomo-
tcttix are characterized by an obtuse-conical profile to

head ; the frontal costa between the eyes not at all or

barely excavate. These insects are labelled briefly " Amer.
b." which Mr. Shelford interprets as America borealis.

6. T. amcricaoia, sp. nov.

A robust long-wing form of the granidata series ; body granulate,

the vertex not so angulate produced as usual, but formed in an obtuse-

rounded angle in profile and not at all or indistinctly sinuate between

the eyes ; colour dark variegated with fuscous. Head not exserted
;

vertex wider than one of the moderately sized eyes, equal to about one

and a half times, little narrowed forward, the front margin somewhat

angulate but not so produced as in granulata ; frontal carinulse

rounding posteriorly into the sides, little compressed ; median carina

compressed, extended the length of vertex, in profile elevated above

the eyes and produced and rounded anteriorly ; frontal costa divid-

ing behind the posterior ocelli near the apex, rather widely sulcate,

the rami evenly divergent, in profile not at all sinuate between tlie

eyes or rarely subexcavate, the facial costa strongly advanced beyond

the eyes
;
posterior ocelli consjiicuously placed free in advance of the

middle of the eyes. Pronotum granulate, truncate anteriorly,

j)osteriorly subulate, the process extended beyond the apices of the

posterior femora ; dorsum tectiform, somewhat broad between the

humeral angles ; median carina little compressed percurrent, some-

what arcuate forward nearly straight posteriorly ; lateral carin&e

moderately expressed
;
prozonal carinse slightly expressed and sub-

divergent posteriorly ; lateral lobes having the posterior sinus above

shallow
;
posterior angles rounded. Wings fully explicate ; elytra

oval, the apices rounded. Femoral margins entire ; the first articles

of the posterior tarsi nearly twice the length of the third ; the third

pulvilli flat below and equal in length to the first and second, acute.

Length of body entire, female, 15 mm.
;
pronotum 11"8 mm.

;

posterior femora 5*6 mm. ; wings passing the pronotal apex 2 mm.

One example from " Amer. b." North America ; W. W.
Saunders' collection, presented by Mrs. F. W. Hope to

the University Museum, Oxford.
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6rt. T. amerieana dimorpha, form nov,

A smaller less robust form, having short wings and abbreviated

pronotum, but having other characters similar to the preceding.

The frontal costa very little sinuate between the eyes, in profile the

vertex obtuse angulate, not so acute as in brunneri or granulata, and
easily distinguished from either of these and other N. American
Tetrix. The dorsum smoothly granulate, the elytra small, the apices

narrowly rounded, the pronotal process posteriorly acute, not reach-

ing to the apex of posterior femora ; wings shorter than the jironotal

apex.

Entirepength of body, male and female, 8-10 mm.; j^roiiotum 7-8

mm.
;
posterior femora 5 "3-6 -8 mm.

Four examples from the same collection as the preceding,

and from the same locality.

Genus Nomotettix, Morse.

1. N. validus, sp. nov.

Distinguished from all the other species by the stouter form in the

female, the obtuse conical vertex in profile, strongly produced

beyond the eyes, and the absence of excavation of frontal costa

between the eyes. Body granulate, colour variable as in cristatiis.

Vertex nearly twice the width of one of the eyes, viewed from above

obtuse angulate produced beyond the eyes, the frontal transverse

carinulae on each side roundly flexed or bent backward, little com-
pressed ; vertex narrowed forward but little ampliate between the

carinulae, on each, side foveate, posteriorly mammillate, median carina

somewhat incrassate, prominent, in profile elevated above the eyes

and arcuate, anteriorly roundly produced ; frontal costa widely sul-

cate, in profile united with the vertex, strongly obtuse-conical, not at

all excavate between the eyes, declivous below, and at the median
ocellus barely sinuate ; vertex advanced beyond the eyes, equal to

about four-fifths the width of one of the eyes
;
posterior ocelli con-

spicuously placed, uncovered midway between the frontal costa and

front man^gin of the eyes. Pronotum compresso-cristate, the front

margin obtuse angulate produced over the head, not so acute as in

cristatus ; median carina arcuate forward, dorsal margin straight

between the humeral angles and somewhat convexly sloping pos-

teriorly ; humeral angles widely rounded
;

process posteriorly

cuneate, extended backward nearly to the apices of the posterior

femora ; the superior siims of lateral lobes shallow, posterior angles

narrowly rounded. Elytra elongate, apices very narrowly rounded
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or subacute ; wings abbreviated, undeveloped. Anterior and middle

femora elongate, compressed, margins entire
;
posterior femora elon-

gate, superior margin arcuate forward, flattened posteriorly and

minutely serrulate the antegenicular lobe of moderate size ; first

articles of the posterior tarsi nearly twice the length of the third,

the pulvilli straight below, the first small, the second and third

elongate and subequal in length.

Entire length of body, female, 11 mm.; pronotum 8 "8 mm.; posterior

femora 6*5 mm.

Two female examples from N. America ; W. W.
Saunders' collection, presented by Mrs. F. W. Hope to

the University Museum, Oxford.

2. N. ardictis, sp. nov.

A long-wing form, slender in stature, resembling validns in the

vertex and frontal costa, but the head presents a more rounded-

obtuse conical profile, the pronotum somewhat narrower between the

shoulders, the median carina thinly compresso-elevated, arcuate

forward of the humeral angles and subulate posteriorly, extended

backward beyond the apices of the posterior femora, wings fully

explicate passing the apex of pronotal process, the first articles of

posterior tarsi having the first and second pulvilli little flattened

below but the apices acute, and the third pulvilli little longer than

the second, and distinctly flattened below.

Entire length of body, female, 13 mm.
;
pronotum 10'5;mm.

;
pos-

terior femora 5 mm.

Two female examples from N. America; W. W. Saunders'

collection, presented by Mrs. F. W. Hope to the Uni-
versity Museum, Oxford.

This species is at once distinguished from carinatus by
the more tumid face and vertex, which presents a rounded
obtuse-conical profile, the absence of excavation between
the eyes of the frontal costa, and the more obtuse angulate

front margin of pronotum.

2a. N. arcticus ohhisus, form nov.

A short-wing form, probably of articus. Body small, granulate
;

vertex having the front margin convex, median carina produced
;

profile of head obtuse-conical ; frontal costa not at all excavate

between the eyes. Pronotum having the front margin obtuse angu-

late, dorsum somewhat narrow between the shoulders ; humeral

angles widely obtuse, the posterior process abbreviated acute, not



the TetriginiB in the Oxford University 3fuseum. 417

reaching backward to the knees of the hind femora ; median carina

strongly compresso-cristate, arcuate forward before the humeral

angles, sloping substraight posteriorly; posterior angles of lateral

lobes obtuse. Elytra small, apical margin rounded ; wings shorter

than the process. Femoral margins entire ; middle femora in male

somewhat ampliate ; first articles of posterior tarsi having the first

two pulvilli acute, the third pulvilli elongate and longer than the

third and flat below.

Entire length of body, male (to end of hind femora), 8'5 mm.

;

pronotum 6"5 mm.
;
posterior femora 4-5 mm.

One male example from N. America; W. W. Saunders'

collection, presented by Mrs. F. W. Hope to the Uni-
versity Museum, Oxford.

Genus Prototettix, Bolivar.

1. P. africanus, sp. nov.

Body crassate, scabrous,* strongly tuberculate, colour ferruginous

variegated with fuscous, anterior and middle tibiae pale annulate.

Head not all exserted, face tumid below the eyes ; vertex narrowed

forward, wider than one of the eyes, fossulate on each side and bear-

ing small supraocular lobes and rounded frontal carinulse, middle

indistinctly carinate ; frontal costa narrowly compressed, convex

between the antennae, barely sinuate between the eyes, face below

sinuate ; antennae inserted between the lower forward part of the

eyes. Pronotum incrassate, convex between the shoulders, and

planate behind ; dorsum tuberculose-scabrous ; humeral angles

widely obtuse
;
posterior process cuneate extended backward nearly

to the knees of the hind femora ; median carina strongly irregularly

sinuate-interrupted, compresso-elevated forward between the sulci
;

prozonal carinae obscure, tuberculate ; lateral lobes having the in-

ferior margin little reflected outwards, the posterior angles narrowly

subobliquely excised. Elytra small, narrow, the apices subacutely

rounded ; wings abbreviated. Anterior femora elongate, the inferior

margins indistinctly bidenticulate ; middle femoral margins minutely

tridenticulate; posterior femora elongate, margins minutely undulate-

dentate, external paginae above strongly longitudinally nodulose, the

oblique rugae externally strongly expressed ; hind tibiae strongly

incrassate, the external carinae expanded and distinctly armed with

spines ; the first articles of the posterior tarsi much longer than the

third, the first two pulvilli angulate acute, the third longer than the

second, flattened below.

Entire length of body, female, 13-5 mm.
; pronotum 11 mm. ;

posterior femora 7'8 mm.
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One adult example and five larvae from S.E. Rhodesia,
Melsetter, Gazaland, 3000 ft. Mount Chirinda, "in the
forest," October 6, 1905, collected and presented by Guy
Marshall to the University Museum, Oxford.

This species resembles impressus, differing in the shorter
pronotum, and the entire lateral carinse at the humeral
angles, but behind on the process strongly interrupted,

irregular, and disappearing backward before the apex. In
impressus, according to Bolivar, the lateral carince present
a crenulate margin and the pronotum measures 14 mm.
instead of 11 mm. as given above.

Genus Rytinatettix, nov.

Resembling PrototetUx, Bolivar, but having the stature very small,

rugose-tuberculose, the posterior ocelli placed below the middle of

the eyes ; tlie vertex wider than one of the moderately small eyes, the

frontal costa widely sulcate; the antenn;e inserted little before (below)

the eyes, the inferior lateral margins of pronotum above the insertion

of the elytra sinuate or arcuately excavate ; the elytra minute or small

;

wings abbreviated, the lateral lobes of pronotum little reflexed out-

wards, somewhat widely rounded and obliquely truncate or liebetate
;

the anterior and middle femora compressed, margins undulate-lobate,

the posterior femora somewhat incrassate, and the first articles of the

posterior tarsi little longer than the third.

The type is Frototettix fossidatus, Bolivar. To this genus
also belongs the species Prototettix lohulatus (Stal.), Bol.,

both inhabiting South America. The creation of the new
genus, Rytinatettix, leaves only the African species remain-

ing in Bolivar's genus Prototettix, namely, P. im^yressus

(Stal.), Bol., and P. africanus, Hancock. (aiglio-Tos * de-

scribed a species under the name Paratettix borellii, which
appears to be synonymous with Rytinatettix lobulatus

(Stal.).

1. R. fossulatus, Bol., Ann. Soc. Ent. Belg. xxxi, p. 251,

1887.

Two male examples from Rio Grande do Sul., Nos.

9258-9259, presented by Malcom Burr to the University

Museum, Oxford.

These examples were previously determined by Brunner

as " Paratettix toltecus," Saussure. The latter species, so

* Boll. Mus. Torino xii, No. 302, p. 28, 1897.
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far as the author's experience goes, does not inhabit South
America, but is confined to Mexico and South-Western
United States. E. fossulatus is distinguished from P.

toltecus by the broader vertex, the rugose-tuberculate pro-

notum, and the minute elytra, which are sometimes
partially hidden by the inferior lateral margin of the
pronotum.

2. H. lobulatus (Stal), Freg. Eug. Res. Ins. Orthopt., p.

347, 1860 = Tetrix lobulata (Stal) and Faratettix

lohulattts (Stal), Bolivar, and Faratettix horellii, Giglio-

Tos. See ante.

One male example collected by Bates on the Amazon,
South America ; W. W. Saunders' collection, presented by
Mrs. F. W. Hope to the University Museum, Oxford.

Genus Tettiella, nov.

Eesembling Protntettix, Bolivar, but having the stature small, the

eyes very small ; the vertex wide, little narrowed forward, more or

less advanced beyond the eyes, anteriorly the transverse carinulte

roundly flexed backward on each side, sulcate on each side of median

carina, fossulate forward but mammiilate posteriorly on each side of

occiput. Pronotum anteriorly angulate produced over the head,

between the shoulders often tumid, the humeral angles wanting or

obsolete, posteriorly the process abbreviated, the apex obtuse or

emarginate, not extended backward to apices of the posterior femora,

the posterior angles of lateral lobes turned down but more or less

obliquely excised or subrounded. Elytra and wings wanting. First

articles of posterior tarsi much longer than the third.

The type is T. areuata described herewith. To this

genus also belongs : Tettix dithiosus, BoL, Tettix latipes

(Stal), and Tettiella conofrons, Hancock, described further

on.

1. T. areuata, sp. nov.

Body small, somewhat tumid, strongly rugose-tuberculate, con-

spersed with pale granulations, colour pale variegated with fuscous,

disc of pronotum having a pale tumose excrescence. Vertex wide,

equal to twice the width of one of the eyes, narrowed forward, the

front margin little advanced beyond the eyes, convex, sulcate on each

side of the median carina, fossulate forward and mammiilate pos-

teriorly on each side of the occiput, in profile the vertex little elevated

TRANS. ENT. SOC, LOND. 1908.—PAET III. (DEC.) 28
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and advanced beyond the eyes ; frontal costa moderately sulcate, tlie

rami evenly divergent, in profile convexly protuberant between the

antennae, sinuate between the eyes, posterior ocelli placed between

the submiddle part of the eyes ; antennae inserted barely anterior to

the eyes. Pronotum rugose-scal^rous, anteriorly angulate, produced

over the head ; dorsum elevated tumid forward, longitudinally arcuate,

l^rofoundly imj^ressed behind the disc, process nodulose-tuberculose,

posteriorly abbreviated, the apex obtuse emarginate ; median carina

in the forward half entire, arcuate, but jjosteriorly sinuate becoming

obsolete toward the apex ; superior lateral cariufe wanting, posterior

angles of lateral lobes obliquely excised. Elytra and wings wanting.

Anterior and middle femora little compressed, the inferior margin of

anterior femora lightly vmilobate ; the middle femora above undu-

late, below trilobate, the middle lobe more distinct
;
jjosterior femora

incrassate, the external area scabrous, superior margins granulate and

subdentate before the knee, the pra^genicular and genicular lobes

moderately acute ; hind tibite somewhat incrassate, little ampliate

toward the apices, armed with acute spines ; first articles of posterior

tarsi nearly twice the length of the third, the first and second pulvilli

acute, the third flat below and nearly equal in length to the first and

second combined.

Entire length of body, female, 8'8 mm.
;
jironotum V'S mm.

;
j^os-

terior femora 5 mm.

Two female examples from Cape Town, Africa, 100 ft.,

Rondeboscli, August 17, 1905, collected and presented by-

Mr. Guy Marshall to the University Museum, Oxford.

2. T. conofrons, sp. nov.

Stature small, granulate, or little rugose. Eesembling Tettix

latipes, Stal, but having the vertex strongly advanced beyond the

eyes, the facial costa barely sinuate between the eyes, head in profile

conical, the apex little elevated anteriorly. Pronotum anteriorly

obtuse angulate produced, more obtuse in the female, posteriorly not

extended to the knees of hind femora, the apex somewhat narrowly

obtuse emarginate ; dorsum in female transversely subtumid between

the shoulders, or little compresso-tectiform in the male, not impressed

behind the disc ; median carina longitudinally convexly arcuate,

posteriorly disappearing near the apex ; humeral angles somewhat

obscure, nearly straight
;

posterior angles of lateral lobes little

obliquely excised. Elytra and wings wanting. Anterior and middle

femora little compressed, the inferior margins of anterior femora

subundulate, of middle triundulate ; the first and second pulvilli
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of first tarsal articles small, acute, the third longer than the second,

and flat below.

• Entire length of body, male and female, 6-5-7"5 mm.
; pronotum

4"7-5'5 mm.; posterior femora 3'5-4"5 mm.

Two examples, Nos. 11051 and 11060, from Cape Town,
100 ft., Rondebosch, August 17, 1905, collected and
presented by Mr. Guy Marshall to the University Museu}n,
Oxford.

Genus Coptotettix, Bolivar.

1. C. 2^lanus, Bolivar, Ann. Soc. Ent. Belg. xxxi, p. 289
1887.

One female example from Port Essington, Australia, in

the University Museum, Oxford.

2. G. parv'ulus, sp. nov.

A small form with undeveloped wings and abbreviated pronotum
;

allied to rufipes, Bolivar. Body dark gray variegated with fuscous
;

vertex rather wider than one of the eyes, flattened, fossulate on each
side forward ; frontal costa little produced beyond the eyes, barely

sinuate, narrowly compressed ; antennae inserted between the lower

part of the eyes. Pronotum somewhat depressed, rugose, between
the shoulders bearing abbreviated cariuulee ; humeral angles widely

obtuse, nearly straight, process extended backward nearly to the

knees of hind femora ; lateral carinas not jDercurrent forward on the

shoulders ; median carina undulate, interrupted
;
posterior angles of

the lateral lobes narrowly excised, superior sinus very shallow, the

inferior deeply angularly excavate. Elytra oval; wings abbreviated.

Anterior and middle femora little compressed, subentire
; posterior

femora elongate, the prsegenicular lobes moderately acute produced,

three pulvilli of first tarsal articles acute, and subequal in length.

Entire length of body, male, 7 '5 mm.; pronotum 6 mm.; posterior

femora 4 mm.

One example. No. 10944, from Zambesi, 3000 ft., Vic-
toria Falls, Africa, " Rain forest," September 13, 1905

;

collected and presented by Professor Hudson Beare to the
University Museum, Oxford.

3. C. tulcrcidatus, Bol., Ann. Soc. Ent. Belg. xxxi, p. 291
1887.

Two female examples, Nos. 7264-7265, from Borneo ; A.
de Bormans' collection, labelled " Tettix similis Krauss."
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Genus Hedotettix, Bolivar.

1. H. gracilis, Haan, Bijdrag. Orthopt. p. 169, 1845.

Two female and three male examples from Madras,

India; University Museum, Oxford.

2a, H. qracilis ahcnius, Hancock, Spolia Zeylanica, ii, p.

151, 1904.

Two female examples of this short-wing form from

the same locality as preceding (Madras, India) ; University

Museum, Oxford,

3. H. 2^unctatus, sp. nov.

A very distinct species, Avith unknown habitat, resembling gracilis^

Haan, but liaving the anterior femora little compressed, the pronotum

strongly compresso-cristate, the front margin very distinctly angulate

produced over the head, the median carina forward strongly arcuately

elevated between the shoulders, very thin and the punctulations

translucent when held against the light ; the vertex subnarrower than

one of the eyes, the front margin obtuse angulate, middle carinate,

in profile obtuse but not distinctly rounded, the frontal costa some-

what narrowly sulcate, compressed, the rami subparallel ; the wings

caudate.

Entire length of body, female, 14-5 mm.; pronotum H mm.
;
pos-

terior femora 5 '8 mm.

One example, locality unknown ; W. W, Saunders' col-

lection, presented by Mrs. F. W, Hope to the University

Museum, Oxford.

4. H. affinis, Bol, Ann, Soc. Ent. Belg. xxxi, p, 285, 18S7.

One female example referable to this species from Port

Essington, Australia.

5. H. angustatus, sp. nov,

A very slender form occupying the border line between Hedotettix

and Paratettix. Body granulate, head very little exserted ; antennae

inserted between the lower part of the eyes, articles elongate ; eyes

little elevated ; vertex narrower than one of the eyes, scarcely at all

narrowed, or ampliate forward, longitudinally fossulate, in profile

advanced beyond the eyes ; frontal costa narrowly sulcate, in profile

not at all sinuate, convex between the antennae. Pronotum ante-

riorly truncate, very narrow between the shoulders ; median carina
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percurrent, entire, but little elevated, scarcely convex forward and
nearly straight on the lengthened iwsterior process ; lateral

carinte distinct; process lengthily extended beyond the apices of

posterior femora. Anterior and middle femoral margins entire

;

posterior femora narrow elongate. Elytra oval ; wings caudate, the

first and third articles of the posterior tarsi nearly equal in length,

the first and second pulvilli acute, the third flat below and longer

than the second.

Entire length of body, male and female, 12-13-5 mm.; pronotuni
7'8-9-5 mm.; posterior femora 4 mm.

One male and one female from Sarawak, Borneo, col-
lected by Wallace ; W. W. Saunders' collection, presented
by Mrs. F. W. Hope to the University Museum, Oxford.

Two_ male examples from Banguey, Borneo (Staudinger
coll.), in the author's collection.

Genus MiCRONOTUS, Hancock.

1. M. caudatus (Sauss.), Orthopt. nova Amer. in Rev. et
Mag. de Zool. p. 30, 1861.

= Tettix cmtdatus, Saussure, = Paratettix caudatus,
Bolivar.

This species is common in South America and the
West Indies. It is subject to considerable variation
especially in the female, with respect to the undulation
of the median carina of pronotum

;
just behind the

anterior margin it is often cristulate, then taking an undu-
lating course backward, it varies in the size and number
of undulations. Represented by nine examples in the
University Museum, Oxford, as follows : Three males and
one female from Rio de Janeiro (probably), presented by
J. W. Miers

; one female from Rio Grande do Sul, No.
9256, presented by Malcolm Burr and identified by
Brunner v. Wattenwyl ; two examples from Island of St.

Vincent, West Indies ; one example from Brazil (D.
Swainson's coll.) ; one female from Trinidad, West Indies,
from W. W. Saunders' coll., presented by Mrs. F. W. Hope.

2. M. dichius, sp. nov.

Resembling hancocki, Bruner. Body very small, having the

frontal costa very slightly sinuate between the eyes; the median
carina of pronotum irregularly and minutely sinuate ; the dorsum
somewhat scabrous, the inferior margin of the middle femora
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minutely bilobate. The type presents a light marking covering

the disc of the pronotiim.

Entire length of body, female, 6 mm.
;
pronotum 5 mm.

;
posterior

femora 3'3 mm.

One example, from "America iEquatorialis," in the
University Museum, Oxford.

Genus Apotettix, Hancock.

1. A. x>roxwms, Hanc, Trans. Ent. Soc. London, p. 237-
238, 1907.

These examples have long wing.«, the l)ody rufescent, the posterior

femora striate longitudinally below with fnscons, the tibiiB black,

but jjale anuTilate. The pronotal process extends backward beyond
the hind femoral apices. Tliis form differs from the short-wing type

form, and may bear the distinctive name, A. j>roximus apposltus,

form nov.

Entire lengtli of body, male, 12 mm.; pronotum 10 mm.; jwsterior

femora 5 mm.

Two male examples from Cacbabi, Ecuador, collected

by Rosenberg; presented by Malcolm Burr to the Uni-
versity Museum, Oxford,"

Section BATEACHIDE^E, Bolivar.

Genus Halmatettix, nov,

Hesembling Batrachidea, Serville, but differing in having the

pronotum compresso-cristate, in the absence of the posterior elytral

sinuses, in the apterous body, and in the unarmed femoral

apices. Body granulate ; face slightly oblique, crown covered

by the pronotum ; vertex wider than one of the eyes, truncate

anteriorly, bearing small carinulate lobes on each side next to the

eyes, and distinct supraocular lobes behind ; median carina wanting,

frontal costa moderately sulcate, the rami slightly incrassate, in

profile distinctly advanced beyond the eyes, the facial carina above

moderately compressed ; antennae inserted barely below the inferior

margin of the eyes ; eyes sub-conoidal in profile, of moderate size,

bnt somewhat prominent ; maxillary paljoi having the apical articles

strongly dilated and pale coloured. Pronotum tectiform, the dorsum
compresso-cristate, arcuate forward, posterior process not reaching to

abdominal apex, the anterior margin strongly acuminate, produced

over the head and strongly uncinate ; median carina compressed,

thin and entire
; prozonal carina) slightly evident, subparallel,
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humeral angles substraiglit, lateral lobes posteriorly without elytral

or inferior sinuses. Elytra and wings wanting ; anterior and middle

femora slender, margins entire, the superior carinas not at all spined

at the apices.

The type is Halmatattix cristinotus, herewith described :

1. K, cristinotus, sp. nov. (Plate XXII, fig. 8.)

Body somewhat incrassate, conspersed with light granulations,

coloured ferrugineous variegated with fuscous, the lateral margins

and underneath black ; vertex little wider than one of the eyes.

Pronotum having the acute apex in front advanced barely beyond

the frontal costa, the posterior process obtuse, acuminate toward the

apex ; lateral margins bicarinate ; median carina thinly compressed;

elevated, punctate translucent wJien held against the light.

Entire length of l^ody, female, 14'5 mm.
;
pronotum 13 mm.

(posterior femora mutilated).

One example from Rio de Janeiro (probably), Brazil,

collected and presented by J. W. Miers to the University

Museum, Oxford.

Genus Scaria, Bolivar,

1. S. fcrruginca, s]3. nov.

Body moderately crassate, ferruginous, not at all fasciated with

fuscous on sides or striate above ; head little compresso-elevated, the

base of eyes lower than the summit of middle of dorsum ; vertex

slightly tumid, somewhat smooth granulate, roundly deflexed in

front, bearing indistinct small oblique carinulate lobes on each side

next to the eyes ; frontal costa rounded, little protuberant between

the antenna}, narrowly sulcate ; eyes large and globose. Pronotum

anteriorly produced in a rather valid uncinate spine, the base little

oblique ; median carina percurrent, nearly horizontal, somewhat

compressed and incrassate forward, little ascendant near and toward

the front, but posteriorly toward the apex of process indistinct

;

lateral carinae percurrent forward on the shoulders and distinctly

expressed, process extended beyond the posterior femoral apices.

Elytra having each of the bases ferruginous but posteriorly black and

bearing a distinct pale pra^apical macula ; wings fully explicate

extended beyond the apex of pronotal process. Middle femora

armed with an apical spine ; anterior femora not armed at the

apices; posterior femora having the inferior part fuscous but

obscured by a covering of pale granulations ; inside of hind femora
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infuscate, hind tibiaj ferruginous, obscurely infuscate at the middle

jjart. The subgenital i^late of the female abdomen having the apical

marginal sinus broadly and yet quadrately excavate, equal in width

to the bases of both inferior blades of ovii^ositor, the small angulate

lobe thus formed on each side smooth, underneath the subgenital

l^late is infuscate.

Entire length of body, female (front to end of wings), 15 mm.
;

pronotum 12"8 mm.
;
posterior femora 7"5 mm.

One example from Brazil, S. America, collected by Bates;

W. W. Saunders' collection, presented by Mrs. F. W. Hope
to the University Museum, Oxford.

2. >S'. brevis, sp. no v.

Male.—Colour : dorsum of pronotum, vertex, and the anterior

and middle legs brownish ferruginous, face below the eyes and

lateral lobes below the middle pale yellow ; lateral lobes above

obscurely infuscated or pale granulate ; the elytra, i^osterior femora,

and hind tibiae dark infuscate ; abdomen -pale yellow toward the

apex. Body small, pronotum and wings abbreviated, elytra immacu-

late; head little compresso-elevated, the base of the large globose

eyes much lower than the middle dorsal summit ; vertex smooth,

sides convergent forward, nearly equal in width to one of the eyes,

viewed from above the frontal costa barely protrudes beyond the

anterior border ; frontal costa narrowly compressed between the

antennae, in jirofile convex, the face oblique. Pronotum very small,

anteriorly produced in an elevated uncinate spine, posterior process

acute not at all extended backward to the knees of hind femora

;

median carina percurrent, little obliqiiely ascendant forward, and

horizontal posteriorly; prozonal carinas subexpressed; lateral carinse

distinct at the humeral angles, anterior and middle femoral apices

not at all spined.

Entire length of body from front to apices of hind femora, 9-7

mm.; pronotum 7'5 mm,; jiosterior femora 5-5 mm.

One example from Cachabi, Ecuador, 500 ft., Nov. 1906,
collected by Rosenberg

; jDresented by Malcolm Burr to the
University Museum, Oxford.

Explanation of Plate XXII.

[See Explanation facing the Plate.]
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XX. Heredity in six families of Papilio dardaoius, Brown,

Subspecies cenea, Stoll, bred at Durban, by Mr. G. F.

Leigh, F.E.S. By Edward B. Poulton, D.Sc., M.A.,

LL.D. (Princeton), F.R.S., etc., Hope Professor of

Zoology in the University of Oxford, Fellow of Jesus

College, Oxford.

Plates XXIII and XXIV.

[Read June 3rd, 1908.]

Between September 1902 and Marclr 1905 Mr. G. F.

Leigh has bred families twice from each of the three

mimetic female forms of the south-eastern subspecies of

Papilio dardanus, Brown. The whole of the resulting

material, with the exception of a portion of the first family,

exists in the Hope Department, and it is of sufficient

magnitude to justify a general account and to support

certain important conclusions.

The first section of this paper will deal with the heredi-

tary relationship of the several female forms. Evidence

will be produced in favour of the conclusion that their

proportion, at any rate in certain localities, is due in part

to the proportion and in part to the relative conspicuous-

ness of the Danaine models.

The second section will deal with the hereditary relation-

ship in certain elements of the mimetic pattern. The
attempt will be made to show the manner in which the

details of the mimetic forms have been brought to resemble

those of their models.

The unfortunate clerical errors in Professor Weismann's
recent use of this species as an example of mimicry (" The
Evolution Theory," English transl., Loud., 1904, vol. i. Pi.

I) render it very desirable that the female forms should

be again represented in coloured figures, together with

their models. A full correction of the mistakes here re-

ferred to will be found in the writer's " Essays on Evolu-

tion," Oxford, 1908, pp. 375, 376, from which the follow-

ing passage is quoted :—:" Professor Weismann's prolific

labours and great discoveries give an authority and intiu-

ence to these unlucky copyist's errors, and therefore it is of

the utmost importance to set them right in detail " (p.

375).

TRANS. ENT. SOC. LOND. 1908.—PART III. (DEC.)
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Very beautiful drawings of both surfaces of the hi^jpo-

coon, F., parent of Family 4 and of an example of each

mimetic form among its female offspring, as well as of

their Danaine models, have been made by my friend Mrs.

P. P. Whelpley. I desire to express my warm thanks to

her for this beautiful work and the great care and skill

required for its production. Mr. Abbott H. Thayer, who
saw the painting, assured me that the colouring was as

perfect as it could be made. Messrs. Andre & Sleigh

have devoted great pains to Plate XXIII, containing a

reproduction of the painting on the reduced scale which
was unfortunately necessary. The Danaine models were
all captured by my kind friend Mr. G. A. K. Marshall

within a few miles of the localities where Mr. Leigh took

the parents of these families.

Hereditary influence upon the details of pattern is

especially well studied in Family 5, of which all the signi-

ficant members are reproduced in half tone on Plate

XXIV, prepared by Messrs. Witlierby from a beautiful

photograph by Mr. Alfred Robinson of the Oxford

University Museum.

Section I

Hereditary relationship of the female forms of
p. dardanus, subsp. cenea, at durban.

The one striking result which is evident on a glance at

the table on p. 429, is the predominance of the ceoiea female

form in the offspring of each of these families. Whether
the parent be ccnca itself or the very different hippocoon

or trophonms, cenea is invariably most numerously repre-

sented in the offspring. In two cases no other form

appeared, and in two more only a single example of

another form.

The results obtained by breeding from cenea are very

concordant—in both cases a vast preponderance of cenea,

and in one case 1, in another 3 examples of hippo-

coon. When trophonms was the parent only very small

numbers of offspring were reared, but the results are con-

cordant :—only cenea when the numbers are very small

;

cenea with a single to^ophonins when they are larger. The
results yielded by hippocoon were, on the other hand,

astonishingly different :—in one case only cenea, in the

other the highly remarkable Family 4 with a larger pro-
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portion of both hippocoon and tropli07iius than any other.

Looking at the six families as a whole, five yield con-

cordant results in the vast predominance of cenea, while

Family 4 stands apart. And even in this latter cenea is

nearly three times as numerous as either of the other

forms.

The immense preponderance of cenea over the other

female forms in Natal has been observed in the field

(Trans. Ent. Soc. Lond., 1904, pp. 687, 688). It follows

from this predominance that for every male which meets
and pairs with hippocoon or trophonius in Natal, several will

meet and pair with cenea. Cenea ancestry will quickly

predominate over that of the other forms in the males, and
will also predominate in the other female forms them-
selves, while these latter will exert but little influence in

the ancestry of cenea.

The two models of the cenea female form

—

Amauris
alhimacnlata and A. ccJieria—are immensely predominant
over any other Danaine butterfly in Natal, and especially

over Amauris niavins, L., subsp. clommicanus, Trim., the

model of the hipp)Ocoo7i form. Tlie comparative rarity of the

trophonius form in all parts of Africa, in spite of the wide-

spread abundance of Danaida {Limnas) chrysipyus, L., has

already been alluded to by Mr. Roland Trimen, F.R.S., as

a difficult problem which awaits solution (Trans. Ent.

Soc. Lond., 1904, p. 688 : see also p. 432 of the present

memoir where the solution is attempted). In marked
contrast with tropJionius, the relative proportion of cenea

in Natal certainly follows that of the two Danaines whose
pattern it reproduces.

The interpretation offered above of the state of things

proved to exist in Natal derives strong support from an

investigation of these proportions in and around Chirinda

Forest, Gazaland, in South-Eastern Rhodesia. A very

large collection made, almost entirely in 1907, by Mr. C.

F. M. Swynnerton, in this locality, has been recently ex-

amined in the Hope Department, and the numbers are

sufficient to admit of fairly safe conclusions. The investi-

gation and tabulation of the collection is still incomplete,

and the figures given below will probably be slightly in-

creased, but not to an extent which will affect the conclusions

here drawn. The collection was made nearly indiscrimin-

ately, and allowing for the considerations mentioned on pp.

431, 432, the proportions of the larger species, here alone
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taken into account, may be accepted as approximately cor-
rect^ 1 he numbers of Painlio dardcmus (of which nearly all
the Chmnda males possess the heavy black hind-win^ band
ot the E. subspecies, tihullus, Kirby, are as follows :—

Males
24

Females
Hi'p'pocoon, f. . . . .22
Cenca, f. . , . . ^
Tro2)honius, f. . . . , j

_

Troplionius, mimicking Z). clirysippus, is thus rare, as it ism Natal
;
but, as regards the other two female forms the

proportions are reversed, hippocoon being predominant and
cenca rare. It will be of the highest interest to breed
Irom these female forms at Chirinda. There can be little
doubt that it would be found that hippocoon here pre-
dominates among the female offspring of a female parent
of any form, just as ccnea predominates in Natal.
When we investigate the proportions of the Danaine

models at Chirinda we do not find that predominance of
the black and white species of Amauris which is sugc^ested
by the numbers of the hippocoon mimetic form

^
The

following results have been so far obtained, but a small
part of the collection still remains unexamined :

The model of hipjjocooji—Amauris niavius, L., subsp.
dominiccmus, Trim. .... 66

The models of ce7iea(^'''^'''^^^'
^olengula, E. M. Sharpe 198

^ „ alhimacidata, Butler . 152
Ihe model of trophonius—Danaida chnjsippus, L. .109

Amauris Idbcngula represents, and is probably a local
form of, A. echeria, Boisd., which is still unknown at
Chirinda. It is equally serviceable as a model for cenea.
In addition to dominieanus, 22 specimens of the smaller
black and white Aynauris ochlea, Boisd., were counted •

but the difference in the pattern is so great that it is un-
likely that the influence upon hip)pocoon is greatly affected.
Neglecting ochlea, the numbers of the Danaine model
of hippocoon are less than one-fifth of those of the two
models of cenecL Yet this small proportion is accompanied
by the immense preponderance of hippocoon revealed in
the figures quoted above. As bearing upon these inter-
esting and, in view of the effect produced, remark-
able proportions, Mr. Swynnerton tells me that lohengula



432 Professor E. B. Poulton o?^

and alhimaculata are so excessively abundant that his

native boy would get tired of catching them, whereas he

would secure every specimen of dominicanus that came in

his way. But on the other hand, as Mr. G. A, K. Marshall

and Mr. Swynnerton have both pointed out to rae, the

females of darclanus probably spend a great deal of their

time actually in the forest, and within that particular

environment there would be far less discrepancy between

the numbers of dominicanus and the two other species of

Amawis, than would appear from the above tabular state-

ment. Nevertheless, it has been already shown that echeria

and alhimaculata are exceedingly effective models for

dardanus in Natal, and the same is true of the south

coast of Cape Colony. Making every allowance therefore

for the above considerations, I am driven to conclude that

dominicanus possesses some special advantages as a model

over the other two species, which may compensate for a

numerical inferiority. These advantages may be conferred

by the far greater conspicuousness which renders it visible

at a much greater distance than either lohengula or albi-

maculata* It must, be remembered furthermore that,

although so much less numerous than the other two,

dominicanus is quite a common butterfly at Chirinda,

whereas in Natal it is generally rare, and often altogether

unseen for long periods in many localities where Papilio

dardanus is found.

It is interesting to compare Paiiilio echcrioides, Trim.,

with P. dardanus. The former is also common at Chirinda,

39 males and 17 females having been so far counted. The
females, as is well known, are beautiful mimics on the

upper surface of Amauris echeria (or lohengula) and alhi-

macidcda. For this Papilio the latter are evidently very

effective models, but for dardanus, with another form,

mimicking the black and white Danaines, their influence

in spite of preponderant numbers is entirely subordinate.

The relative rarity of the troiilionius form in the west

and east, as well as the south of Africa, in spite of the

general abundance and wide range of its model, has often

been remarked upon (see p. 430; also Trans. Ent. Soc. Lend.,

1904, p. G88). In this case the facts are probably to be ex-

plained by difference of habitat, chrysvppus being an open

* It would also be very interesting to investigate the relative

efficiency of the special means of protection possessed by these three

Danainee.
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country and woodland species, while dardanus is a forest

insect. Model and mimic would ordinarily only meet at

the lines of contact between their respective types of

country. Both Mr. Marshall and Mr. Swynnerton to whom
I have mentioned this hypothesis agree that it probably

accounts for the fact.

Section II

Description of Families 4, 5 and 6 : Hereditary
tendencies in the details of the mimetic
patterns.

The fore-wing spots of tlie ccnea form.
Before describing the details of these three families now

recorded for the first time, it will be convenient to enumer-
ate the spots of the fore-wing of the cenea form, of which
the five largest were described in 1904 (Trans. Ent. Soc.

Lond., 1904, pp. 680, 681). The terminology then sug-

gested will now be extended to include all the spots of

the fore-wing:

—

A. Spots arranged in a curve in part below and in part

round the distal end of the cell.

(1) The principal spot (oval) : between veins 2 and 3.

(2) An elongated spot : between veins 4 and 5.

(2a) Rarely present (e. g. in Plate XXIV, figs. 20, 21)

:

between veins 5 and 6.

(3) Oval, but broader than (2) : between veins 6 and 7.

(4) The blunt distal end is commonly emarginate :

between veins 8 and 9.

(4ft) Occasionally present (e. g. in Plate XXIV, figs.

14-19): between veins 9 and 10.

B. The spot within the cell.

(.5) An irregular spot, with the inner extremity often

cut off as a separate minute spot (e. g. in Plate

XXIV, figs. 1, 12, 1,3, 16, 17, &c.).

C. The submarginal spots, of which four are usually

present,

(a) At the anal angle
;
generally minute : between

veins 1 and 2.

(/3) Generally larger: between veins 2 and 3.

(y) Generally larger still : between veins 3 and 4.

(8) At the apical angle, generally largest : between
veins 7 and 8.
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The fourth Family :
—

4. HIPPOCOON, ? Parent (Plate XXIII, fig. 1).

Captured August 3, 1906. Laid 32 eggs, August 4-6.

Hatclied August 10-12.

OFFSPRING.
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These results are the most remarkable hitherto attained

by Mr. G. F. Leigh, all the forms being represented in

considerable proportions, and the predominance of cenea

being far less marked than in any other family.

The hifpocoon parent. — A glance at fig. 1 on Plate

XXIII will show that the parent is a normal liipiJOcoon

form with spot (5) undivided.

The fourteen male offspring.—The heaviness of the hind-

wing band is about as in Families 1 and 2, viz. next to

the darkest. Family 5, but separated from it by a consider-

able interval.

The three hippocoon offspring.—The individual repre-

sented in Plate XXIII, fig 2a, is the only one with spot

(5) in the cell of the fore-wing divided. In the other

two the chief \^hite marking is smaller, suggesting the

appearance of forms from the West Coast (msovpe).

The three trophonius offspring.—In all three examples a

pale fulvous tint spreads from the nervules crossing the

subapical white bar, and in one example also overspreads

the outer half of spot (5). The lens shows that this tint

is due to fulvous scales scattered over the white areas,

and thickly crowded along the nervules.

Although the upper surface pattern of trophonius at

first sight appears to be nothing more than hippocoon with

the white of the chief marking replaced by fulvous—

a

view adopted by the present writer in Trans. Ent. Sue.

Lond., 1906, p. 290—in certain special points it has

diverged in the direction of its particular model, chry-

sippus. In the fore-wing the fulvous area invades or over-

spreads the black ground-colour towards the base of the

cell. In the hind-wing the outer border of the fulvous

area projects into the black margin between the nervules,

forming a scalloped junction which, as in D. chrysippus

itself, is more strongly marked in the costal half of the

wings. The fulvous area is also more sharply marked off

from the black margin than in the hipp)ocoon form. These
points of distinction are small and developed very variably.

They are better seen when Fig. 3a is compared with Fig.

2a than when it is compared with Fig. 1.

Spot (5) is undivided in the three trop)honius offspring.

Tlu eight cenea offqjring.—It has already been shown
in the tabular statement that three of these individuals

have the chief spot (1) of the fore-wing white (e. g. as in

the individual shown on Plate XXIII, fig. 4a), while in

TRANS. ENT. SOC. LOND. 1908.—PART III. (DEC.) 29
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five it is pale ochreous (as in Fig. 5a). In that one speci-

men out of the five in which spot (1) is the palest, the

spot within the cell (5) is of a pronounced ochreous tint.

Spot (5) is divided on the left side of one out of the three

individuals with the chief spot white : among the five

with the chief spot pale ochreous it is divided in two, and

on the left side in a third individual. Spot (4«) is shown
on the upper but not on the under surface of the indi-

vidual represented on Plate XXIII, fig. 5a. It can only

be made out with a lens and on one side only in a single

specimen out of seven remaining cenea. Excluding minute

traces revealed by the lens, spot (2a) is wanting from the

upper surface of all examples, but is present on the under

surface of one specimen out of the three and with the chief

spot white, and of two out of the five others. Other char-

acteristics of these eight specimens are considered in the

following sub-section :

—

ProhaUe hereditaonj effects of the hippocoon form upon off-

spring of other forms.

In all the three cenea offspring with the chief spot (1) in the

fore-wing white, the costal third of the ochreous basal patch

of the hind-wing becomes white, as is shown in Plate XXIII,
fig. 4a. The ochreous tint of the remainder of the patch

is also unusually pale. In the two individuals in which

this change towards the costal border of the hind-wing is

most marked, the chief spot of the fore-wing spreads out-

wards and downwards beyond the first median nervule

(Fig. 4a). In all three examples there is a small ochreous

linear mark towards the base of the inner margin of the

fore-wing, thus very slightly extending the pattern of the

hind-wing on to the fore.

In all the five cenea offspring with the chief spot (1) of

the fore-wing pale ochreous, this linear mark is also pre-

sent (Fig. 5a), but the extension of the chief spot is only

found in two of them.

A whiteness towards the costal margin of the hind-wing

upper surface, like that of three cenca^ females, is found in

two of the males and on the left side of a third. There

is also a paling of the yellow on one side in the cell of

the fore-wing of a few males wliich has more of an

abnormal appearance. The paling of the hind-wing, how-
ever, corresponds in position with that of the three cenea,

and is probably due to the same cause.
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The fifth Family

:

—
5. CENEA, $ Parent (Plate XXIV, fig. 1).

Captured January 14, 1907. Laid 42 eggs, January 15 and 16.
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The cenea iiarent.—The spots round the end of the cell

(l)-(4) are large and well developed, but neither (2a) nor

(4a) is present. The chief spot (1) is very pale ochreous,

with a minute trace of a downward extension, as if slightly

in the direction of the pattern of Miypocoon and tro2')lionius.

The spot in the cell of the fore-wing (5) is distinctly

divided into two, making a Mike marking on the upper
surface : on the under this division does not occur. The
submarginal spots of the fore-wing (a)-(8) are present

(although (a) is very minute) and increase in size to-

wards the apex. The parent is represented in Plate

XXIV, fig. 1.

The fifteen male offspring.—These are as a whole much
darker and more closely approach the subspecies tihullus

than the males of the other five families. The develop-

ment of the submarginal black band of the hind-wing is

clearly shown in Plate XXIV, figs. 2-6. The band is least

developed, with a pronounced anal gap (Trans. Ent. Soc.

Lond., 1904, p. 683) in No. 26, represented in Fig. 2.

Next in succession follows No. 3, shown in Fig. 3. Then
follow two unfigured individuals, Nos. 1 and 30, succeeded

by No. 29 (Fig. 4). The next individual in the order of

increasmg heaviness in the black band is No. 28, unfigured,

and next No. 13, represented in Fig. 5. In this specimen

the costal gap in the band is indicated by a few scattered

yellow scales. No. 18 is the only individual in which the

gap is represented in this way, although it is more dis-

tinctly indicated by a bay, as in Figs. 3 and 4, or by an
angle, as in Fig. 5 itself. The darkness of the band in

this family and the gradual character of the transition

are seen in the fact that no less than seven unfigured

specimens intervene between the one represented in Fig, 5

and the darkest individual, No. 21, shown in Fig. 6.

Arransred in the order of increasinof darkness these un-

figured specimens are Nos. 5, 2, 8, 15, 4, 19, and 11. The
specimen represented in Fig. 6 resembles a typical male of

tibidlus from the tropical East coast, and indeed, as regards

the band of the hind-wing, the whole of the nine darkest

individuals of this family might have come from Mombasa
or German East Africa.

The remarkable serration of the inner border of the

black margin of the fore-wing— an ancestral feature

common in the males of this specialised subspecies, but

rarely found in far more primitive forms on the African



Heredity in six families of Papilio dardaiius. 431)

continent *—is well seen in Fig. 6, less characteristically

in Fig. 2. Half of the unfigured specimens also exhibit

the same feature, while the others resemble the condition

represented in Figs. 3, 4, and 5.

The sixteen cenca offspring.—All the females of this form
are shown in Plate XXIV, with the exception of No. 25
which is so deformed that the pattern cannot be made
out. They are arranged in three sets according to the

number of the white spots grouped round the end of the

fore-wing cell on the upper surface. The seven speci-

mens represented in Figs. 7-13 on Plate XXIV possess

the four usual spots (l)-(4) seen in the parent; the six

represented in Figs. 14-19 have the additional spot (4rt)

on the costal and inner side of (4) : the two represented

in Figs. 20 and 21 have the additional spot {^a) between

(2) and (3). A glance at the plate will show that the

extra spots (4a) and (2rt) tend to occur in individuals in

which spots (l)-(4) are strongly developed, the only

apparent exception being offered by Fig. 14. The spots

of the fore-wing are large and well developed—about equal

or even superior to those of the female parent—in the cenea

offspring represented in all the Figures except 7, 8, 11,

and 14.

As regards the development of a pale ochreous tint in the

spots of the fore-wing, all the cenca forms figured are

nearly in the condition of the parent except that shown
in Fig. 9. In this specimen. No. 32, spots (1) and (3) are

of an ochreous tint as deep as that of the hind-wing patch,

while parts of spots (2) (4) and (5) also bear yellow

scales. The specimen is, in fact, in this respect a good
mimic of the Cape Colony forms of Amauris echeria.

Of the remaining cenea, spot (1) is whitest in the speci-

mens shown in Figs. 11 and 15. Spot (3) as well as (1)

is very pale ochreous in Fig. 16. A slight downward and
outward extension of spot (1) in the direction of the

pattern of Mppocoon is developed much as in the parent in

the specimens represented in Figs. 9, 10, 11, 14, 17, 19,

and 21. It is considerably more developed in Fig. 18. A
small pale mark on the basal part of the fore-wing inner

margin—a further a(ivance towards hi/ppocoon, etc., not

found in the parent—is seen in the specimens shown in

Figs. 10, 11, 14, 19, 21, and in a far more advanced state

in Fig. 18.

* Trans. Ent. Soc. Lond., 1906, p. 282.
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It is now necessary to describe, as briefly as possible,

some of the chief features in the fore-wing pattern of each
of the ccnca forms :

—

Fig. 7 (No. 18) : spot (5), divided in the parent, is here

undivided : a distinct trace of (4a) can be seen on the

under surface. The marginal spots are much less

developed than in the parent, (y) and (8) being minute
and the others wanting: below (8) is wanting also. Part
of the pupal case is still adhering behind the head.

Fig. 8 (No. 6) : (.5) divided on right side, undivided

below : very faint traces of (4a) and (2a) can be made
out with a lens on the under surface, (a) can be
made out with a lens, (/3) minute, others small. All

distinct below and (y) large.

Fig. 9 (No. 32) : (5) divided on upper surface only, but
the outer portion is very minute especially on right

side. The additional spots are unrepresented on under
surface. (a)-(8) well developed, (a) and (8) more so

than in parent.

Fig. 10 (No. 20) : (5) undivided : under surface as in

Fig. 9 ; marginal spots nearly as in Fig. 8. Below
(a) minute on left side, O) and (y) large, (8) absent.

Fig. 11 (No. 14): (5) undivided: a small but distinct

trace of (2a) below : marginal spots absent above

:

below {a)-{y) small and (^) barely visible on left side.

Fig. 12 (No. 10) : (.o) divided distinctly above and nearly

divided below : (4a) distinct below and a trace can
be identified with a lens above : (2«) wanting below

:

(a) absent, (8) minute, others normal as in parent.

Below (8) absent : others normal as in parent.

Fig. 13 (No. 17) : (5) as in Fig. 12 but the lower spot

is minute, especially on right side : (2a) distinct below
and (4a) a trace : marginal spots as in Fig. 12 except
that (8) is large.

Fig. 14 (No. 23): (5) divided on left side, fused but
constricted on right, below fused on both sides : (4a)

small but quite distinct, larger below : (y) minute, all

others absent, similar below except for a minute trace

of (/3) on left side only.

Fig. 15 (No. 7) : (5) divided, but not below, though
traces of division are distinct: (4a) as in Fig. 14 but
rather larger : a trace of (2a) below : marginal spots

much as in Fig. 13, but (/iJ) even more minute above,

and (a) absent above and below.
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Fig. 16 (No. 22) : deformed : yellower spots in fore-

wing than any except Fig. 9: (5) divided below as

well as above : (4a) as in Fig. 15 : {2a) in two patches

below : submarginal spots similar to parent on both

surfaces, except that (a) is wanting above.

Fig. 17 (No. 27): (5) divided and the larger portion

also nearly divided, so that the marking appears as

three sub-equal spots: below the ordinary division

holds and the other is indicated : (4a) as in Fig. 15

etc. and very distinct below : submarginal spots like

parent but (a) (/3) smaller and (y) (o) larger both

above and below : (y) below larger than (8).

Fig. 18 (No. 24) : (5) very large, undivided above and
below : (4a) distinct above and below : no trace of

(2a) below : marginal spots very similar to Fig. 17
only (a) absent above and minute below. The rather

marked transition to hippocoon shown in this speci-
' men has been already pointed out (p. 439).

Fig. 19 (No. 31): much like Fig. 18 except that a very

slight trace of (2a) appears below, especially distinct

on left side : (8) absent above and below, others

normal on both surfaces, (a) being minute above as

usual.

Fig. 20 (No. 9) : fore-wings deformed, especially on
right side : (5) divided on both surfaces : (4a) dis-

tinct below, especially on right side, absent above :

(2a) small on left side, large below ; on right side in-

visible above (perhaps due to fold in wing) ; small

below but evidently much concealed in fold : (y) and

(8) alone present above: below on left side (right

much deformed) (8) absent but other three normally

developed.

Fig. 21 (No. 12): (5) divided above but not below: no
(4a) on either surface : (2a) very large both above

and below : (a) and {^) can only be identified by a

lens, (y) and (8) are well developed and sub-equal

;

below (8) is minute on right side, absent on left, (a)

and ()8) normally developed and (y) large.

The single hippocoon offspring.— The pattern of this

specimen is well shown in Plate XXIV, fig. 22.

Fig. 22 (No. 16): (5) divided above but not below:

(2a) is much the largest spot in the subapical bar of

hippocoon on both surfaces. (4a) is absent, for a linear
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white streak along the second subcostal does not

appear to correspond with it : nor is this spot repre-

sented on the under surface. The submarginal spots

are normal on the upper surface except for the absence

of (a), on the lower excej^t for the absence of (8),

The sixth Family

:

—
6. HIPPOCOON, ? Parent.

Captured March 26, 1907. Laid ova March 27-8, and died

on evening of March 28.

OFFSPRING.
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as its interest lies in the exclusive predominance of eenea

female forms and in the astonishing contrast afforded with

Family 4, also bred from a h'ljjpocoon parent. It is of con-

siderable interest, as Mr. G. F. Leigh pointed out to me,

that the pupal condition of tlie great majority of examples

was prolonged through the winter months, although a

certain number emerged after the usual period.

The hippocoon parent.—The specimen is a normal

example of this form with spot (5) undivided.

The seventeen nude offspring.—The variable black marking
of the hind-wing was on the whole less heavily developed

in the males than in those of any except Family 3.

The thirteen female offspriiijj—entirely eenea forms.—All

the thirteen specimens possess ochreous scales in spot (1),

which however appears white to the naked eye in Nos. 23

and 26. Spot (1) is of a pronounced ochreous tint and

(3) very faintly ochreous in Nos. 14, 17, 20 and 27.

Spot (1) extends downwards and outwards, in the direction

of the pattern of hippocoon, etc., in Nos. 14, 17, 19 and 20
and very slightly in No. 9. A slight ochreous linear mark
near the basal end of the inner margin of the fore-wing

also tending in the direction of hippocoon, etc., is seen in

Nos. 1, 14, 17, 19, 20 and 27. Spot (5) is divided in

Nos. 9, 17 and, on the right side, 23 : it is nearly divided

in No. 5.

Relation between the male offspring in the six Families.—
The increasing heaviness of the black hind-wing band is

shown by the letters A—D in the table on p. 429. It

must be borne in mind that there is a considerable interval

between stages C and D, but that the other intervals are

small. In all six families the pronounced serration of

the inner border of the fore-wing black margin is seen

in a considerable proportion of the males, and quite as

often in the more heavil}^ marked as in the less heavily

marked individuals. Indeed upon the whole it appeared

to be slightly more characteristic of the latter.

Hereditary tendencies in the details of the mimetic

pcdtern.—k. comparison of the mimetic forms with one

another in each family and with those of the other families

indicates the ample nature of the variational material by
which the mimetic pattern has been and could be again

adjusted to the details of the patterns presented by the

models. The condition of three elements in the pattern of

the fore-wing upper surface of the eenea offspring, and of
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one in the hippocoon and trophonius offspring of the six

families, is shown below in a tabular form. When the

character is present on right or left side only it is counted

as \, and if on one side of two individuals as 1.

SPOT (5)

IN 9 PAREN".
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where they are small. So also with the submarginal

spots which vary with but also independently of the chief

spots (l)-(5). Thus the apical spot (8) may be absent

when (l)-(5) are small, as in Fig. 14, or when they are

large, as in Fig. 19. But upon the whole it tends to be

well developed when (l)-(5) are also well developed, as

in Figs. 15-18, etc.

This kaleidoscopic combination of the various elements

in a pattern, added to the existence of undoubted
hereditary tendencies in the associations as well as in

the individual components, enables us to understand how
the complex detail of these mimetic patterns has been

attained.

This most valuable and interesting material, which we
owe to the skill and energy of Mr. G. F. Leigh, F.E.S., thus

throws a flood of light upon two difficult and fascinating

problems—the proportions of the mimetic forms to those

of their particular models in each locality, and the more
fundamental problem of the adjustment of the details of

the mimetic patterns to those of the models.

Explanation of Plates XXIII, XXIV.

\_See Explanation facing the Plates.]
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Introduction.

The mimetic species of the North American Nymphaline
genus Limenitis (including BasilarcMa) superficially re-

semble, in the east and north, as suggested by Doubleday
(Gen. Diurn. Lep., ii, p. 275), models belonging to (1) the

Danainie and (2) the Fcqnlio7iina3 : in the west (3) a
Nymphaline model generally placed in the South Ameri-
can genus Adeljjilia, allied to Limenitis.

A species of Limenitis, in many respects relatively

ancestral and probably resembling the form from which
the mimics arose, still exists in the east, and another in

the west. Hence the history of the transformation

—

probably in every case very recent—can be made out with

exceptional clearness.

The subject will be treated in the order in which the

models have been arranged above.

I desire to thank Dr. F, Du Cane Godman, F.R.S., for
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kindly lending me the specimens represented in Figures 2

to 8 on Plate XXV, and the authorities of the British

Museum of Natural History for the originals of Figures 1

and 10.

THE DANAINE INVASION OF THE NEW WORLD
AND THE CONSEQUENT MODIFICATION OF
NORTH AMERICAN SPECIES OF LIMENITIS.

One of the most interesting problems of mimicry and
migration in butterflies is raised by the consideration of

these North American Danaines. The genera to which
they belong extend throughout the tropical New World,

but, although represented by excessively abundant indi-

viduals, they enter into no synaposematic relations with

any of the Neotropical combinations. They mimic nothing

and nothing mimics them in tropical America. On the

other hand, in North America they supply models for

some of the very best examples of mimicry in the North
temperate zone. Considering these facts, it is clear that a

suggestion published by the present writer in 1901 is

erroneous. Anosia plexippiis {archippus, F.) cannot have

had its ancestral home in South America or have invaded

the northern belt from the immediate south. The argu-

ment founded on a supposed southern source is, however,

unaffected and has so direct a bearing on a common
hypothesis as to the origin of mimetic resemblances that I

venture to quote it on the present occasion:—"In the

New World the genus Limenitis is confined to the Nearctic

Region with the exception of a single species, a form of the

mimetic L. astyanax (Fabr.), which just enters the borders

of Mexico. If butterfly colours and patterns are the

expression of the direct influences of the environment,

then it is clear that the indigenous non-mimetic species of

Limenitis {Basilarchia) are an expression of Nearctic con-

ditions, and according to the theory of External Causes,

the invader from the South should have come to resemble

them instead of drawing an ancient Nearctic species far

away from the ancestral colours and patterns into a close

superficial likeness to itself"* This argument is, as I

have said, unaffected, because the Danaine is clearly an
invader, although not from South America.

* " Verhandl. d. V. Internat. Zool. Congr. z. Berlin." Jena, 1902,

p. 171.
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The argument may be briefly recapitulated as follows :

—

The fact tliat the distasteful foreign species, invading

temperate North America from a very different area,

should not only maintain their characteristic original

appearance under such different conditions, but should

compel the ancestral residents in their new home to

resemble them, is entirely inconsistent with an interpret-

ation of mimicry based upon the supposed influences of

locality (soil, food, climate, etc.).

In attempting to make out the past history of the North
American Danaines, it is of paramount importance to

ascertain their affinity with the Old World species ; for it

is admitted that their relationship to all other New World
genera is remote. Rothschild and Jordan have recently

stated that Tasitia is inseparable from the genus Danaida
{Limnas) which contains the well-known chrysijjpus, L.,

and its forms.* I therefore wrote to my friend Dr. Karl

Jordan, enquiring whether he had considered the affinity

of these forms to the New World Anosia and the Old

World Salatura. He kindly replied as follows :

—
" I think

that all the tawny Danaids [Limnas, Salatura, Tasitia,

Anosia] are one genus, with the exception of the large

[Anosia] plexip^ns. This insect differs as larva in having

only two pairs of filaments t and as imago in the cell of the

hind-wing being very long. The differences given by
Moore for Limnas, Tasitia and Salatura do not at all hold

good, neither the shape of the wings nor the position of

the veins being constant."

Accepting this conclusion, the name Anosicc plexippus, L.

{archippus, F.), will be retained in the present memoir,

while hercnice, Or., and its form strigosa, Bates, will be

placed in the genus Danaida. It is impossible to speak

with certainty as to the Old World species which most

nearly represent the invading ancestors of the North
American Danaines. A safe conclusion can only be arrived

at after a searching investigation into the structural details

of many species. But there can be little doubt that

Danaida (Salatura) genutia, Or. {plexi2')pus, L.), presents

many of the features of this ancestor. Thus the white

markings upon the hind-wing under surface of D. bcrenice

* ''Danaida chrysippi is cannot be generically separated from the

American ijilippus and hereniee, Limnas beint;- a synonym pure and
simple of Tasitia." Nov. Zool., vol. x, Dec. 1903, p. 502.

t See, however, the note on p. 488.
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are practically identical with those oi genutia. The distri-

bution of the latter also favours the same conclusion, for

it extends far beyond the tropics into Western and Central

China.

Anosiais the outcome of a much earlier invasion, allow-

ing time for modification and the acquisition of characters

of generic rank in the new home. Danaida hercnice is the

result of a far more recent immigration. The Old World
parents of the two American forms were probably closely

allied or may even have belonged to the same species at

different periods of its history. There is strong evidence

in the mimicry of these two genera by species of Limenitis

{Basilarcilia) that the relative periods of residence in

North America were as they have been indicated above.

Details will be supplied in later pages. It will be suf-

ficient to point out here that the evolution of X, archippus,

Cr. (misippus, F.), from the characteristic type of Holarctic

Limenitis presented by its ancestor L. (B.) arthemis, Drury,

has involved an entire change to a new and highly elabor-

ate pattern on both surfaces,—a process which even the

most ardent mutationist can hardly conceive to have been
a rapid one,—especially when the mimetic pattern hits

off so precisely the characteristic details of the model.

Danaida hcrenicc has however merely modified into resem-

blance with itself—a likeness attained by a few simple but
perfectly effective changes—the mimic already fully

formed under the influence of Anosia. In fact, distinct

and evident details of the earlier mimicry of L. (B.) arch-

ippus still persist, and somewhat detract from the

mimetic resemblance attained by its descendant, fioriden-

sis, Streck. (cros, Edwards).

The effects produced by both Danaine models upon the

butterfly fauna of North America, combined with the

absence of such effects in the tropical New World, support

the conclusion that residence in the north has been far

longer than in the south, and that the south was reached

by way of the north. It is probable that the Old World
ancestor of Anosia spread northward along the eastern

borders of Asia, and entered America by way of the

Aleutian Islands, and that its astonishing northern range

dates back to the period of the invasion. The ancestor of

Danaida ierenice may have followed the same route during

some temporary amelioration of climate, enabling this

more tropical form to reach its present home in the New
TRANS. ENT. SOC. LOND. 1908.—PART III. (DEC.) 30
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World. At the northern boundary of the Neotropical

Region—now running east and west from Mexico City to

points on the |AtIantic and Pacific coasts considerably

further north—the southward migration of both Danaines
was probably checked for a considerable period. Held
back for a time at the limits of that crowded area, teeming
with the species of the allied Ithomiin^, they finally in

comparatively recent times forced their way southward and
spread through South America, even reaching, in the case

of Aoiosia, the south temperate zone. All this has been
so recent that only insignificant changes—probably sub-

specific—have occurred, and no mimetic or synaposematic
relationship has been formed.*

The hypothesis set forth above has the one merit that it

accounts for the facts, puzzling as many of them are. The
phenomena in the northern zone are unique, and as for those

of the tropics, there is no other case where Danain,v of such
marked size and appearance range through a crowded area

without producing any effect on any member of the Lepi-

dopterous fauna, or without themselves being affected

thereby. If a striking comparison be desired, no better

instance can be selected than the three African species of

the genus Mdinda (Tirumala), the products of an invasion

from the Oriental Region. Of these three species T.

formosa, Godm., and T. mcrcedonia, Karsch, are mimicked
respectively by Papilio rex, Oberth., and its form mimeti-

cus, Rothsch., while T. morgeni, Honrath, is itself mimetic
of the characteristic Ethiopian Danaine genus Amauris.

It is, perhaps, unnecessary to state that in speaking of

this Danaine invasion of tropical America, I leave out of

account the remarkable Danains& forming the section

Lycormini. These are at once shown by their structural

peculiarities no less than by their intimate association

with the great synaposematic groups to be very ancient

inhabitants of the Neotropical Region.

The evolution of Limenitis (Basilarohia) archip-
pus. Or. (misippus, F.), and its forms as mimics of
THE INVADING DaNAINES.

L. arcMppus is rightly considered by S. H. Scudder as

the most striking example of mimicry in temperate North

* It is however possible that a large Peruvian form of Actinote

thalia, L. (or anteas, Dbl., Hew., if these two fornis can be kept dis-

tinct), is an incipient mimic of Anosia.
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America (" Butterflies of the Eastern United States and
Canada," Cambridge, Mass., 1889, p. 718). It is, indeed,

one of the most striking in the world. Before describing

the evolution of its pattern from that of the ancestral L.

arthemis it will be convenient to compare the distribution,

habits, etc., of the two species.

Limenitis archippus, Cr.—Scudder states that this species

ranges nearly all over the United States as far west as the

Sierra Nevada, and, in Oregon and British Colombia, to

the Pacific. It is however rare in the west, and unknown
in Colorado, Arizona and New Mexico. It extends from
Hudson Bay in the north to the Gulf of Mexico in the

south. It is thus " found over very nearly the same area

as Anosia "
(1. c, p. 278).

Scudder describes its flight as " rather leisurely and
sailing "

(1. c, p. 277). It frequents " open country in fields

and meadows, especially in low ground," Comparing its

relative numbers with those of its parent arthemis and the

sister species astyanax, Scudder states that arc]iip)pus is

" almost universally more numerous in individuals than

the others "
(1. c, p. 266). Archippus always appears to

have two broods where the other two species usually have
one.

The food-plants of the larva are willow and poplar,

although many other plants are also recorded.

Limenitis arthemis, Drury.—Scudder speaks of this as a
Canadian species par excellence, ranging over the whole

width of Canada east of the Rockies, and far north to an
unknown distance. It is also abundant in the north-

eastern States.

Scudder describes its sailing flight (p. 804), also stating

that " it is very active, and has a rather short and rapid

flight" (p. 303).

The earlier stages of the two eastern and northern

mimetic species of Limenitis and their non - mimetic
ancestor are, according to Scudder, only distinguished

with difficulty (p. 254). Arthemis and astyanax, F., are,

however, as we should expect, even more closely similar

than arthemis and archippus (p. 255). The larva of

arthemis feeds on a great variety of plants, including

willow and hawthorn.
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The evidence that Limenitis archippus ocguks at
THE same time AND PLACE AS ITS MODEL.*

The following evidence (p. 455) bearing on the time and
space relationships of Limenitis arcJiiiypus and its Danaine
model exists in the bionomic series of the Hope Department.
The most perfect data were those obtained on August 5,

1897, when, with my kind friends Professor W. M.
Wheeler (now of Harvard) and Professor S. Watase, I

had an excellent opportunity of witnessing the flight of

many examples of both model and mimic on the same
ground.

One of the specimens, a female, captured on August 6,

1897, had evidently been visiting the flowers of the food-

plant of its model ; for abundant Asclepiad pollen-masses

are attached to its limbs.

The EVOLUTION of the mimetic PATTERN OF L. ARCHIP-
PUS FROM THAT OF THE NON-MIMETIC L. ARTHEMIS.

In the following interesting passage Scudder discusses

the general principles by which, as we may believe, this

remarkable transformation was effected :

—

" It is to be presumed that the actual colors found in

a mimicking butterfly are, with rare exceptions, such as

existed somewhere in the ancestral form. In the case of

our own mimicking Basilarchia, for example, whose orange

ground tint is so totally at variance with the genei'al color

of the other normal members of the group, it will be
observed that all the normal species possess some orange.

Without this as a precedent fact, such perfect mimicry
might .perhaps never have arisen. Individuals among the

normal species vary somewhat in this particular, so that

* Much time and effort have been expended, during many years,

in the Hope Department, to induce naturalists in the field to collect

evidence bearing on the coincidence in time and space and on the

habits of mimetic species and their models, to breed the seasonal

forms of butterflies and accurately to record the times of their

appearance in nature. Many of the results of this special study
have been published. So far as I am aware, systematic attempts of

the kind have been made by no other institution. I am bound to

assume that the editor of " The Entomologist's Kecord " is ignorant

of facts well known to probably every other student of insects in

this country. However this may be, any reader of that publication

can judge for himself how far the statements and inferences on pp.
189, 190 of the July number are true or false.—E. B. P., July 27,

1908.
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MODEL.
Anosia

2'>lexippiis.
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it is easy to suppose that some of the original archippus
with more orange than usual may have escaped capture

on occasion from this cause. From such a small begin-
ning, such as one may now see every year in B. astyanax,

sprang doubtless the whole story, and we now find a

butterfly which has for a ground color of both surfaces of

the wings an orange which is the exact counterpart of that

of Anosia plexippus ; by reason of which in all probability

it enjoys a freedom from molestation comparable to that

attributed to plexippus, so that it ventures more into the

open country than its allies, and thus gains a wider
pasturage and surer subsistence " (1. c, p. 714).

The attempt will now be made to give an account of

the changes in detail by which the mimetic pattern has
been evolved from the entirely different pattern of the

non-mimetic ancestor. The changes are somewhat more
complex and probably more important upon the under
surface which will therefore be considered first.

a. Hind-wing Under Surface ofLimenitis arc7ii2)pus.—The
black outer border to the white discal band of the hind
wing of arthemis persists in archippus, but is much dis-

placed inwards as compared with its ancestor. The reason

of this is evident. The character in arthemis which
initiated the mimicry of Anosia is the submarginal row of

reddish spots, commonly found in the hind-wing, more
rarely in the fore. The enlargement of these, as well as

of the black-and-white-marked margin (also in mimicry of

Anosia), has involved the shifting inwards of the black

outer border of the white band. In many specimens of

arcMppms, traces of the white band of arthemis may still

be found for a greater or less distance along the inner

edge of the black discal line. This vestige is especially

often retained along the costal half of the line : it is occa-

sionally Avell developed along its whole length. The
original submarginal red spots are still recognizable

between the discal line and the margin, being easily dis-

tinguishable by their deeper richer tint from the pale

ground colour of the wing.

The black margin has become heavier, the double row
of blue crescentic spots larger and whiter, but a faded trace

of the original blue tint of arthemis can still be made out

in the spots of the inner row, and remains distinct in the

outer.

The basal red patches have vanished, but the pale blue
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marks in and on the costal side of the base of the cell are
retained, and, lightened in tint, represent the two more
conspicuous white spots occupying nearly the same position
in Anosia.

These changes, together with the transformation of a
dark chocolate-brown ground-colour into a pale yellowish
tint are the means by which the hind-wing under surface
of the non-mimetic ancestral arthcmis has become that of
its beautifully-mimetic descendant, archippus.

b. Fore-v)ing Under Surface of Limenitis archippus.—The
changes on the under surface of the fore-wing must now
be considered. In artliemis the angulated black line,

bordering the outer edge of the white discal band, runs
from the costa to the anal angle of the wing. In archippus
its anal extremity has been shifted upwards until it

now joins the hind margin about at the junction of its

middle and anal thirds. Rendered far more conspicuous
against the ground-colour, greatly expanded at its costal
end and there enclosing from two to four white spots,

vestiges of the outer part of the white band, the marking
now adds greatly to the mimetic resemblance, by its like-
ness to the subapical pale-spotted black band of Anosia.
A further trace of the white band is generally seen on the
costa itself, here often persisting for a distance equal to
the normal width of the marking in arthcmis. This
cliaracter has also probably been retained because of its

resemblance to the costal white markings of Anosia.
The two deep reddish patches in the cell of arthcmis

have disappeared in archippus, converted, with the ground-
colour around them, into a fulvous tint considerably darker,
as in the model, than that of the hind-wing and the apical
region of the fore. Between these red patches in arthemis
is a variable bluish triangular mark often pupilled with
white and often surrounded by a black border. Other
even more variable markings of the same kind are seen in
the base of the cell. Although the red spots have dis-

appeared in archippus the outer of these pale marks is,

together with its black margin, almost always retained of
full size but whiter than in arthemis. A trace of the basal
mark or marks is also generally to be seen, sometimes only
in the form of the black margin including a few pale bluish
scales. This feature persists in a more complete state in
the female specimens I have had the opportunity of ex-
amining. The outermost triangular pale mark, in spite
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of its far more isolated position, probably represents a white

spot, also triangular in shape, near the end of the cell in

Anoda.
The marginal pattern is as in the hind-wing save that

the apical white spots of the innermost series lose the

crescentic shape and become squarish. The changes which

have occurred in the subapical white spots of arthemis are

peculiarly interesting. In arcliippus, only the costal spot

and the second minute spot, generally a mere point, re-

main distinct and clear as in the ancestral form. The others

—one to three in number— have become continuous with

and contribute to form the triangular subapical pale

yellowish patch which, in both mimic and model, is of

the same tint as the ground-colour of the hind-wing. In

the Limenitis, however, the outer (hind-marginal) part of

this pale patch exhibits, as in the hind-wing, by a deeper

tint, a distinct vestige of the reddish submarginal spots of

arthemis. The single distinct costal white spot and minute

second spot already referred to, appear to represent the

extremity of a sickle-like curve within the apical angle of

the fore-wing. All other parts of this curve are made up
of the innermost series of marginal white spots—the ones

which have undergone the principal increase in size in

archippus. The effect is heightened by the special enlarge-

ment of the apical spot itself. Now when we turn to the

model we find that the innermost series of marginal white

spots does actually turn inwards sickle-like within the

apex and that a close superficial resemblance has been
attained in the mimic by the fusion of two separate

elements. One of these has been preserved for the purpose

out of an ancestral marking of which the remainder has

been transformed in an entirely different direction.

The utilisation of the chief black and white markings of

arthemis in the subapical region of the fore-wing oi archippus,

in order to promote the mimetic resemblance to p)lexippiis,

together with the value of the whitened marginal lunules

of both wings is fully recognised by Scudder (1. c, p. 278).

c. The Upper Surface of Zimc7iitis archij^pus.—The
marginal band is much blacker and heavier looking than

that of the under surface, in correspondence with the Anosia
model. The markings in it consist only of the white sections

of the fringe and the spots of the innermost series, the outer

blue crescentic marks in the margin of arthemis having dis-

appeared. The innermost crescents have become white and
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in many individuals of archifpus have lost their original

form and gained a rounded shape. They often tend, as in

the model, to be more strongly developed in the anal part

of the series. Clear evidence of selection is seen in the

relation between the degree of development of the black,

white-marked marginal pattern in fore- and hind-wing of

arthemis and aorhippus respectively. In arthemis this

pattern is far more developed in the hind-wing than the

fore, a condition reversed in archippus in accordance with

the pattern of its model. A sickle-like curve is developed

within the apex of the fore-wing in the same manner but

not so fully as on the under surface.

The black outer border of the white discal band persists

but is less heavy than on the under side. As on the latter

surface it seriously interferes with the likeness to Anosia

on the hind-wing, but enters into the mimetic pattern on

the fore. Vestiges of the white discal band were not found

on the upper surface of the hind-wing in any of the

numerous specimens I have examined (although occurring

in the form hulsti, Edw.) ; nor was the black band entirely

wanting from any. A variety without this latter marking

is however known and has been described as piseicdodor-

ippus, Strecker. The type of this form exists in Dr. W. J.

Holland's collection (" Butterfly Book," New York, 1899,

p. 185). On the fore-wing, vestiges of the white band

persist and enter into the mimetic pattern, but they are

far more reduced than on the under surface, in correspond-

ence with the fact that many of the orange apical spots

on the upper surface of the model are represented by white

on its under surface.

The triangular pale spot in the cell of the fore-wing is

usually represented on the upper surface by its black border

only, but in a considerable proportion of individuals the

white centre persists in a conspicuous form. In many indi-

viduals of the ancestral arthemis the same marking appears

on the upper surface as a white point, generally very

minute and often developed unequally on the two sides.

d. The tvhite spots on Body and Appendages of Limenitis

arehippius.—There appears to be great variation in arthemis

in the development of these pale spots and markings, but

there is no doubt about their great increase in size and

brilliancy in archippus and conversely their great reduction

in astyanax. Pale spots corresponding to the brilliant

white marks of archippus are always to be found in some
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individuals of arthcmis. This development in the mimic
of course corresponds to the conspicuous body and leg

pattern of the Danaine model.

LiMENITIS ARCHIPPUS, F. HULSTI, Edw., A BETTER MIMIC
THAN ARCHIPPUS ITSELF.—In this Arizona and Utah form,

as described and figured by Dr. W. J. Holland (" Butterfly

Book," pp. 84, 185^ PI. VII, fig. 5), the black discal band on
the hind-wing upper surface is evanescent, although distinct

traces of the white band persist as a series of internervular

spots. I have not had the opportunity of examining the

under surface pattern. Dr. Holland states that the species

occurs in Arizona with Danaida hcrenicc and its form

strigosa, Bates, and that it more closely resembles the latter.

It is not unlikely that the vestiges of the white band on
the hind-wings may, when the insect is on the wing, conduce
towards a general likeness to the pale-streaked hind-wings

oi strigosa. Dr. Holland's figure indicates that, in the reduc-

tion of the subapical black of the fore-wing and the appear-

ance of the associated white spots, hulsti has been modified

from mimicry of the Anosia into resemblance to Danaida.
Dr. Holland also draws attention to the dull tint of it?

ground colour as compared with Limcnitis aoxhijypus, another

change in the same direction.

LiMENITIS ARCHIPPUS, F. FLORIDENSIS, StRECKER (EROS,

Edwards), a mimic of Danaida Berenice.

This example of mimicry is nearly as well known as

that of archip]nis for Anosia (see e. g. Scudder, 1. c, p. 718).

At the same time, so far as I am aware no attempt has

been made to compare the details of the resemblance in the

two mimics in relation to the patterns of their respective

models.

That Jioridcnsis, Streck., is a modification of archippus,

under the influence of a second Danaine model (bercnice),

and is not the result of an independent evolution from
arthemis, is at once evident from the persistence in it of

features which are truly mimetic in archippus but tend to

interfere with the resemblance to the existing Danaine
model. Such features are seen on the upper surface, in

the heavily blackened veins, and the large black triangular

subapical markings on the fore-wing, as well as in the

corresponding markings on the under surface. These
features are, however, greatly obscured by the deepening
of the ground colour into a dark mahogany-brown, like
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that of the Dauaine model. For the same reason the
black margin is wider on both surfaces than in archippus.

On the upper surface the white spots in the margin are

much reduced and the white sections of the fringe slightly

so, while on the under these markings remain conspicuous
and distinct, much as in an'hipfus. The sickle-like curve
of white spots is seen at the apex of the fore-wing in

herenicG, and this feature is represented mjloridensis in the

same manner as in archi'pims. On the under surface the
hind-wing of the Danaine is strongly veined so that the

original mimetic feature of arcM202nis holds good for the

new model. This is not the case in the fore-wing where it

detracts from the resemblance. The darkening of the

ground colour of the under surface ofJloridensis is especi-

ally remarkable because here the more ancestral mimic
had acquired so pale a tint, in mimicry of Anosia which
has an under side far paler than its upper. In hercnice,

on the other hand, the tints of upj)er and under surface

are approximately the same. Against this dark ground all

the white markings stand out far more prominently in

both model and mimic than in Anosia and archippics. The
basal costal light mark of the fore-wing under surface is

more uniformly distinct in the few specimens oi floridcnsis

I have seen than in those of arcMiyims ; and the white

spots bordering the black discal line of the hind-wing
under surface are also more developed and certainly more
distinct, being in fact often given a clear outline by means
of a black margin on their inner edges. Here we have
evidently the emphasis and in a sense the re-call of a
vanishing character in consequence of the conspicuous

spots around the end of the cell in the hind-wing under
side of the new model, herenice.

Scudder describes the form floridensis (eros) as ranging

into the Mississippi valley and Dakota, far beyond the limits

of its Danaine model. It would be very interesting to

know the proportionate numbers of such specimens and to

compare them with those from Florida, and ascertain

whether the mimetic resemblance is in any way affected.

Hitherto I have only had the opportunity of examining
specimens from Florida.

In addition to the differences in pattern which distin-

guish Jloridensis from arcMjypus, Dr. W. J. Holland states

that the former is generally the larger (1. c, p. 186), and
this is the case with the specimens I have studied.
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THE PAPILIONINE MODELS OF LIMENITIS
ASTYANAX.

Before considering the evolution of astyanax from arthe-

mis it is expedient to deal with the models, which in this

case are Papilionine and not Danaine.

The late Erich Haase (" Researches on Mimicry," part

ii, Stuttgart, 1896, English translation) discovered the

wide extent of mimicry within the Fapilioninm, showing
that the section to which he gave the name of Pharmaco-
23hagiLS tended to supply models for his two other sections

of the PapilionincV,—Papilio (of which mccchaon, L., may be
taken as a type) and Cosmodesm'xs (of which i^odalirius, L.,

may be taken as a type). He showed that this is true of

both areas inhabited hy Pharmacophagus—the New World,
and, in the Old, the Australian and Oriental Regions, and
the parts of the Palsearctic adjoining the latter. Outside
these areas Pharmacopliagus is only represented by the

single species anterior, Drury, of Madagascar. Rothschild

and Jordan in their recent exhaustive and admirable
monograph on the American Papilios (Nov. Zool., xiii,

1906, p. 411-752) entirely confirm Haase's triple division

of the PainlioniniB and show the numerous mistakes that

have been made by systematists in inferring relationship

from the superficial resemblances due to mimicry.

Haase failed, however, to appreciate the true nature of

some of these mimetic associations because of his imperfect

recognition of the scope of the Miillerian principle. He
failed to do so in the case of the models oi astyanax. As
in other examples, Haase regarded the distasteful Central

and North American " Aristolocliia Swallowtail " (to use

Rothschild and Jordan's term), Pharmacophagus pliilenor,

L., as the central model round which were clustered species

of his section " Papilio " as well as the Nymph alines, Limi-
nitis astyanax and the female of Argynnis {Serjmo'psyche)

diana, Or.*

But the resemblance of these two Nymphalines to the

primary model piliilenor is so poor that the suggestion is

* The mimetic resemblance of the dark southern $ form of

Papilio (jlauais {turnus) to P. philenor is also mentioned by A. R.
Wallace ("Darwinism," London, 1889, p. 248) and Weismann
("Tlie Evolution Theory," 1904, English translation, i, pp. 110, 111).

Wallace also (I.e.) speaks of the likeness of Limenitis Ursula {as-

tyanax) to philenor.
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unconvincing, and most naturalists will agree with

Scudder in his hesitation in accepting it. At the same
time, Scudder points out that the female Argynnis is an
undoubted mimic of the Limenitis, but he, also failing to

recognise the scope of the MuUerian principle, was only

puzzled by the fact.

In the following pages it will be argued tliat pJiilenor is

the central primary model mimicked by both sexes of

Pajnlio troilus, L., by the female and on the under surface

by the male of P. astcrius, Cr., and by the dark female form

{turnns, L.) of P. glaucus, L., but that strong secondary

resemblances exist between these three mimics, rendering

them far more like each other than they are to the primary

model ; that the Limenitis is a secondary mimic of these

three mimics, and the female Argj/nnis a tertiary mimic,

perhaps a Batesian mimic, of the Limenitis.

The Geographical distribution of Papilio (Phar-
macophagus) philenor and its primary, second-
ary and tertiary mimics.

The distribution of the Papilioninm is taken from Roths-

child and Jordan's account, that of the NympJialinx from

Scudder's.

Papilio philenor, L.

Distribution. Mexico and the United States, except

the central district from Colorado northwards; in Southern

Canada and New England as a straggler.

In the subspecies orsua, Rothsch. and Jord., from the

Tres Marias Islands, the tail of the hind-wing is repre-

sented by a tooth-like projection and the glossy area on

the hind-wing upper surface is more extensive and more
brilliant.

The larvae of philenor are gregarious when young and

semi-gregarious later in life (Scudder, p. 1248-9). The
perfect insect is very tenacious of life, and Edwards states

that it has a strong and disagreeable scent.

The three Papilionine mimics are placed by Rothschild

and Jordan in three different groups of the section

" Papilio" Haase (" Fluted Swallowtails," Rothsch. and

Jord.).
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V. Machaon Group.

60 c, P. polyxxncs asterius, Cram.

South and north, from Honduras to Canada : west and
east, from Arizona and the Mississippi basin to the Atlantic.

Females mimetic throughout the range. Males mimetic
on under surface, but non-mimetic on upper except the

form ampliata, Monotr., common at Guerrero, Mexico.

Intermediates between am^iiata and the males with non-
mimetic upper surface are also common in the same
locality.

60 a. P. folyxencs amcricus, Kollar, from N. Peru to

Colombia and Venezuela, also has a dark form of both

sexes, melasina, Rothsch. and Jord., Avith all inter-grada-

tions between it and the light type form. The special

mimetic features of the female astcriics are not developed

in this dark form, which is of great interest in helping

us to understand the evolution of the northern mimic
from a comparatively simple mclanic variety.

The larva of astcrius is said to resemble that of Anosia
plexippiis (Scudder, L c, p. 747).

VIa. Glaucus Group.

In Rothschild and Jordan's memoir two consecutive

groups, of which this is the second, are both accidentally

numbered VI. I have therefore called this VIa.

79 a. P. glaucus glaucus, L.

Atlantic district, from Florida to New England, and
westward to Mississippi basin. The female form glaucus

resembling the male is the ordinary one in the northern

districts, while the mimetic form turnus is commoner
than it in the southern. Intermediates occur but are

rare.

79 b. P. glaucus canadensis, Rothsch. and Jord.

Newfoundland, Anticosti, New Brunswick, Canada to

the north of British Columbia and Alaska. The females

resemble the males, and mimetic forms are unknown in

this subspecies, and the other species of the group.
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VII, Troilus Group.

Allied to the highly mimetic AnchisiaDes Group, with
gregarious larvae.

Contains only two species, of which one is mimetic and
the other probably non - mimetic, although incipient

mimicry is possible on the under surface.

85 a. P. troilus troilus, L.

From Georgia to Canada : westward to Texas and the
Mississippi plains : north-westward to N.W, territory of

Canada.

85 b. P. troilus texamis, Ehrra.

Florida, in spite of the name. Probably a more primitive

form in which the mimetic resemblance is less advanced
than in 85 a.

86 a. P. palamedes palamedes, Drury.

Florida to Philadelphia, and westward to Mississippi

plains.

86 b. P. palamedes leontis, Rothsch. and Jord.

A small form. Monterey, Mexico.

Limenitis astyanax.—The distribution is thus given by
Scudder :

—
" It ranges from the Atlantic westward to the

Mississippi Valley, and from the Gulf of Mexico northward

to about the 43rd parallel of latitude." A closely allied

species or more probably a form of the same species is

recorded by Godman and Salvin from Mexico.

Argynnis {Semno^mjche) diana, Cr.—Scudder describes

the distribution of this species as follows :
—

" An inhabi-

tant of the hilly country of the south, following the

Alleghanies, and a comparatively narrow belt westward
at about the 88th parallel of latitude." How far westward
it extends is unknown (p. 1801.)

The account given above shows that there is a very

close coincidence between the distributional areas of the

six species. When the area is comparatively restricted, as

in the case of A, diana, it is still, as Scudder points out,

altogether included within that of the species which its

female most closely resembles, viz. Limenitis astyanax.
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"With regard to Argynnis diana I have no further inform-

ation, but there is evidence that L. astyanax occurs with
the Papilios. Thus Scudder states (p. 287) that it is per-

secuted by Papilio asterms. It is possible that, as in other

cases which have been observed, the male asterius may
pursue astyanax in mistake for its own female. Professor

Bateson has informed me that he took astyanax with at

least one of the above-named Papilios (probably P. troilus)

and that he was greatly impressed with their resemblance
in the field. In fact, if I understood him rightly, his

general impression at the time was that he was observing

a single species. Mr. J. C. Moultou has recently shown
me six specimens of astyanax and one of the t^n-nus female

of P. glaucus, from a small collection of butterflies recently

made at Sioux, Iowa, by Mr. C. H. Griffith.

The relation of the turnus female of Papilio

GLAUCUS TO (1) the PRIMARY MODEL, P. PHILENOR
;

(2) ITS CO-MIMICS IN THE PaPILIONIN^.

At first sight the under surface of the dark southern

mimetic female of P. turmis appears to be little more than

that of a melanic variety in which the characteristic black

markings of the fore-wing can be seen in deeper pigment
than the ground colour. A remarkable feature is the per-

sistence of a pale patch of ground colour just inside the end

of the cell. In the non-mimetic females this very patch is

more or less cut off by dark pigment from the rest of the

pale ground colour, and it is an interesting fact that the

isolated ground colour should remain pale while the rest

has darkened. When the details of the mimetic resem-

blance are examined it is at once seen that the form

turnus is far more than a mere melanic transformation of

the female glaucus. There is a persistence of every element

that aids in the superficial resemblance to the co-mimics

and to the central model, philenor :—the marginal and

submarginal series of yellow markings of the fore-wing,

and the yellow marginal and deep orange submarginal

series of the hind-wing, and between these two series the

great intensification of bluish-green, margined internally

with bright blue.

On the upper surface of turnus the adaptive nature of

the transformation is even more evident. The blackness

here is far more intense than on the under surface, and

obliterates all the black markings of glaucus, any of which

TRANS. ENT. SOC. LOND. 1908.—PART IIL (DEC.) 81
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would interfere with the mimetic resemblance to pliilenor.

On the surface of the hind- wing the melanic transform-

ation is accompanied by a great development of the

iridescent blue scales, extending inwards into the cell, and
also upwards to the costa and beyond into the neighbour-

hood of the anal angle of the fore-wing. In the few

specimens I have had the opportunity of examining the

colour of these scattered scales was bright blue and not

bluish-green as in the submarginal reg-ion of the under
surface. The yellow mai'ginal and submarginal markings
of the upper surface remain and contribute towards the

resemblance to yj/w/c^io?', although the submarginal series

is much nearer to the border of the wing than in the

primary model. As regards the yellow colour, the turnus

form is the least perfect of the three Papilionine mimics;
for the submarginal spots of troilus (although yellow in

the more ancestral non-mimetic prt/amcc?cs) have gained a

peculiar bluish-green colour in mimicry of phileno7\ while

those of the female asterius have undergone a slight

modification in the same direction.

In another very important element, however, the under
surface of the turnus female is far nearer to philenor than

are any of the other Papilionine mimics :—the existence

of a single instead of a double row of bright orange-red

submarginal spots on the hind-wing, although these are

much closer to the margin of the wing than in the primary

model. On the other hand, a second inner row of such

spots is not present in the male or the ancestral female

which resembles it. In the position of this inner row
four wedge-shaped dull red marks are to be seen in the

ancestral pattern, and the persistence of these, intensified

by contrast with the dark ground colour, in the turmis

form, is probably related to the presence of the inner row
in asterius and troilus. They certainly interfere with the

resemblance to philenor.

Each of the first four orange spots (counting from the

costa) on the hind-wing under surface of p)hilenor is edged

with glistening white on the side towards the apical angle

of the wing, the fifth is edged on both sides, the sixth

towards the anal angle but not on the other side, while

the seventh is not edged at all. In this respect the pattern

of turnus, although by no means identical with philenor,

approaches the latter more closely than do any of the

other Papilionine mimics.
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As regards the blue-edged green iridescence, the hind-

wing under surface of turnus much resembles that of the

female asterins. On the upper surface of the same wing
the limitation of the submarginal blue iridescent scales by
a black line (representing the inner boundary of the heavy
black submarginal band of glaucus) also strongly suggests

the female astcrms, while the development of blue irides-

cence over the disc of the wing beyond this limit resembles

troilus. The female of asterius is characterised by the

absence of iridescence on the basal side of a black line

corresponding to the limit above described. In place of

the discal iridescence there usually appears on the hind-

wing of the female asterius a more or less well-preserved

vestige of the conspicuous yellow band of the male, extend-

ing, although in a less developed state, into the fore-wing.

These features render the female asteriiis a less perfect

mimic of philenor than are the other Papilios, although in

the fore-wing of the male troilus a corresponding band is

generally found, but in a far more vestigial condition.

On the under side of the fore-wing in both sexes of this

species as well as of the female asterius, this same band
is far more evident, but undoubtedly concealed in the

natural position of rest.

Secondary mimetic resemblances between the
THREE PaPILIONINE MIMICS OF P. PHILENOR.

The resemblance between these three mimics is stronger

and more evident than might be inferred from the com-
jDarison of details contained in the last section. The
dominant element in this secondary resemblance is the

character of the blue and greenish tints on both surfaces.

These in all the mimics present an appearance markedly
different from that of the primary model, pMlenor, with
its brilliant steely lustre. The remarkable likeness between
the two rows of orange-red spots on the under side of the

hind-wing in asterius and troilus is another important
point, as also the fact that the female form turnus is pre-

vented from being a mere melanic form oi glaucus not only

in details which resemble the primary model but in those

which resemble its co- mimics. Upon the wing or even at

rest from a little distance, all three mimetic Papilios would
present the closest likeness to one another.

The larger of the two red spots near the anal angle of
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the luiul-wing iqipor surt'aoo in tho tuning foinale is in

nearly tho same position as the one conspicuous spot of

ixMerivii and troihis, while at tho apical angle of the same
surface of the same wing', a large red spot appears in (iirinia

and f roil us. Rod spots arc not i'ound in either position on the

upper surl'aco of phi/oi or. Those spots arc certainly ances-

tral in tlie tnrmu'i fonialo, inasmucli as they ai"e present in

the non-mimetic female form and the non-mimetic male of

the same species, as well as in the allied non-mimetic species.

For the same reason the black-pupilled red spot at the anal

angle of a.^criits is ancestral. In t roil us, on the other

hand, both red spots are probably of recent origin on
the upper surface, and have been developed in relation

with tlio mimetic appearance. They are yellow in the

ancestral p?/(r;»C(i?(>'. It is probable that their red colour

in troiltis has boon developed in secondary mimicry of

asterins and the t urn us female form of (/laucus. It is in

accordance with this interpretation that tho rod spot at

the anal angle of troihts, although without the black pupilj

bears considerable superlicial resemblance to that oi'asferius,

and that tho red spot at the apical angle is especially well

developed in tho female.

The comparisi>n of these three mimetic forms also yields

evidence o\' an approach towards tho prin\ary model, in

which the ditl'erent species have made ditforeut rates of

progress, presumably determined in large part by the age

of the mimetic resemblance.

Fajnlio troilus is evidently the oldest mimic. The
mimetic likeness, extending to both sexes, has boon derived

from a very dilierent appearance still preserved in pala-

medcs. The suppression in troilus of tho tifth orange-rod

spot of the inner row of j;>«/<?/« <(?('5 is apparently an advance

in the direction of the open loop of spots which is the

prominent feature in the hind-wing under surface of

pJiilenoi'. Equally clear advance is seen in tho bluish tint

which tho sulnnarginal yellow spots of the upper surface of

2niiafiiedes have gained in troilus.

I^apilio jiolj/.irnes aste^'ivs is less perfect and presumably

less old as a mimic than troilus. The mimetic resemblance

is found on the under surface of both sexes, but on the

upper tho male, if a mimic at all, has only reached an

early stage in the resemblance. Tho evolution of the

two rows of dotinito orange-rod spots out of the ill-defined

elements found in the non-mimetic ancestors, was probably



H'pecieH of the (Jc/diM JylmerdtiH. 471

effectod undor tho influcnco of troUuH. Tho ancestral

yellow gubrnarginal BpotH have darkened, but to a far

lesH extent than in l/ro'duH.

Finally in i\icA'iJ/inu:i form of the (amale Pw/nlio f/fMiMus,

only found in a certain proportion of the females in the

southern part of the range, we have the youngest of thexe

mimics. The mimetic res^.-mblance is in some respects

less perfect tlian in the other two Papilios, but, as regards

the red spots of the hind-wing under surface, it has been

alrea/ly sliown that this form presents the cloHe;st likeness

of the three.

The EvoLrjTiov of thk mimktjc pattkkv of Limknitis

(Basilaiujhia; a.sitanax nto.vr that of thk non-
MIMETKJ L. AIlTHKMfS.

As regards the upper siirface of aMi/anax the main and
almost the only difference from ar/Joemifi consists in the

disappearance of the white band of both wings, tf^^gether

with all but a trace of the subapical white markings of

the 'fore-wing, and the sprea^ling of an iridescent blue or

greenish tint over and within the area formerly occupied

by the band. Towards its inner limits the iridescent tint

failes gradually into the dark ground colour of the wings.

The iridescence is clearly an extension of the colour-

ing seen in the marginal markings of artlvemifs. The
dimorphism in tint—blue or greenish—is cl^aracteristic

of the ancestral form no less than of its descendant. The
reddi.sh siibmarginal spots commonly seen on the hind

wings of arth/'/m/ifi ara rarer and far less developed in the

specimens of oMyaruxx which I have seen. The converse

relationship holds in the fore-wings, where however the

red 8fX)ts are less developed in oMyaruiK tlian in the hind-

wing of artliArrhis.

Upon the under surface the changes are greater ; for

not only is there a similar disappearance in oMyo/n/juc

of the white markings of arthc/miH, but the whole ground
colour has become of an iridescent dark greenish-brown,

against which the re^Jdish spots near the base of both

wings and in their submarginal region, show up very

prominently. Although from this cause fcir more con-

spicuous, the submarginal red spots of the hind-wing have

become greatly reduced in oMyoMo^;, in correspondence

with the increase in size of the crescentic black and
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iridescent markings lying immediately external to them,
and forming an elaborate marginal pattern. It is to be
observed that in arthemis itself the tint of the ground
colour of the under surface and consequently the degree
of prominence of the reddish spots varies very greatly, and
that therefore an important element in the change from
the ancestral to this mimetic form was pre-existent in
the parent species and ready for selection to seize upon.

Passing to a very different relationship between the two
species, the flight of astyanax is described as similar to

that of arthemis, but still more lofty and grand, more-
leisurely and sweeping. (Scudder, p. 287.)

L. ASTYANAX A SECONDARY MIMIC OF THE PaPILIO
MIMICS OF PHILENOR.

Passing now to the mimetic relationships of astyanax,

there can be no doubt that the iridescent blue or greenish
of its upper surface resembles that of the Papilionine
mimics rather than the primary Pharmacophagus model,
although it approaches the brilliant steely lustre of the
latter somewhat more closely than do the secondary
mimics. Of all the thi'ee mimetic Papilios, astyanax
chiefly resembles troilns, in which the submarginal cres-

centic spots are blue or greenish, instead of dull yellow
as in the female asterius, or bright yellow as in the turnus
female of glaucus. On the other hand, neglecting this

feature, the blue varieties of astyanax would most closely

resemble this latter form. These same blue iridescent

examples of the Limenitis also resemble the females of

troiltLS, in which the black ground colour is powdered with
iridescent blue scales, forming a crescentic band inside

the submarginal greenish spots. The greenish forms of

astyanax similarly resemble the male troilus in which the
iridescence is of a peculiar greenish-grey.

As regards the hind-wing under surface, the submarg-
inal reddish spots of astyanax resemble those of the tiirnus

female of glaucus less distantly than those of the other

Papilios, But the resemblance to any of the three is

in this respect only feeble. The basal reddish spots of

astyanax may however, with the submarginal series, give

something of the effect of the double row of the other two
Papilios, or perhaps in the attitude of repose the basal

and submarginal reddish spots of the Ziimenitis may be
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to some extent joined up by those of the fore-wing under
surface, forming a loop roughly suggestive of philenor.

Scudder regards astyanax as a very weak and perhaps
incipient mimic of Papilio {Laertias) philenor (p. 287).

Had the conception of secondary mimicry been before

him, Scudder would have recognised that, although
astyanax is, as he states, but a poor mimic of the primary
model, philenor, it bears a considerable superficial likeness

to the three Papilionine mimics of this species.

Transition between arthemis and astyanax.—
The intermediate form proscrpina is considered by Scudder
(1. c, p. 289) to be a hybrid between arthemis and astyanax.

In support of this conclusion he brings forward strong

evidence based on distribution, Proserpina is found in a
narrow belt across the eastern third of the continent, this

belt coinciding with the southern boundary of arthemis
and the northern of astyanax. Along this line it is

known to occur at many points. Proserpina tends itself

to vary in the direction of arthemis to the north and of

astyanax to the south. The fact that Edwards bred
arthemis and p)roserpina from the eggs of the latter is

consistent with the view that the parent was a hetero-

zygote (hybrid), whose offspring were yielding parent
forms and heterozygotes, perhaps in Mendelian propor-
tions.

In the collection of the British Museum astyanax and
proserpina are regarded as forms or subspecies of arthemis^

the form lamina of the latter supplying the connecting
link.

Transition between astyanax and archippus.—
Hybrids between these two forms are considered probable
by Scudder (I.e., p. 283). Thus he quotes Meade
(Can. Ent. iv, p. 217) " who found an astyanax on whose
upper surface the blue was supplanted by fulvous ' except
in the marginal lunules, which are white with a faint

bluish tinge.'" He also refers to Grey {Ibid, xi, 17) for

"a melanitic form of disippus [archippus] with all the
markings of Ursula [astyanax] on the under surface."

Professor Bateson has kindly called my attention to

further notes on such intermediates, with figures, in

"Psyche" (1904, Feb., and 1907, Oct.).

It is therefore probable that occasional interbreeding

takes place between astyanax and archippus, and that



474 Prof. E. B. Poulton on the Mimetic N. American

hybrid offspring are produced. If this be so it would
constitute further evidence of the close affinity between
these three forms, and of the recent operations of the

selective processes by which the two mimics have been
derived from their non-mimetic ancestor.

ArGYNNIS (SeMNOPSYCHE) DIANA (fEMALE) A TERTIARY
MIMIC OF LiMENiTis ASTYANAX.—This interesting case

of mimicry was, so far as I am aware, first suggested by
Scudder, who was much puzzled by it. This distinguished

authority remarks concerning diana that although it

belongs to a group remarkable for resemblance between
the sexes, its sexes are more strongly contrasted than those

of perhaps any other butterfly in North America. " This

difl'erence, as we have ix)inted out in the body of this

work, is a clear case of parastatic mimicry, the mimicry
affecting the female only (as most in need of such pro-

tection), and is the m.ore surprising since the butterfly

mimicked belongs to the only genus in our fauna, where,

in other species, parastatic mimicry of a Euploeid butterfly

occurs. If a biitterfly ot the genus Basilarchia needs

protection and gains it by mimicry of Anosia or Tasitia,

why should Semnopsyche take to imitating a normal
Basilarchia ? That it does closely resemble it any one

can see, and the following passage from Edwards, writing

of the discovery of the female, may be taken in evidence :

' While breaking my way through a dense thicket of

[iron-weed], hoping to find another diana [male], I came
suddenly upon a large black and blue butterfly, feeding so

quietly as to allow me to stand near it some seconds and
watch its motions. It seemed to be a new species of

Limenitis [Basilarchia], allied to Ursula [astyanax], which
it resembled in color.' It may also be pointed out that

its range is altogether included within that of Basilarchia

astyanax" (I.e., p. 1802). Although the obvious inter-

pretation of this interesting resemblance on the probable

hypothesis that Limenitis (Basilarchia) is a distasteful

genus and its mimicry of Anosia Mtillerian, seems to have

escaped Scudder in this passage and on p. 718, he else-

where suggests (on p. 266) that astyanax may be specially

protected :
—

" It is indeed possible that one of the

normally colored species of Basilarchia, one that has

least conspicuously contrasted colors, though resplendent

with blue and green, is specially protected by the various
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other devices we have recounted ; for certainly it is itself

mimicked by one sex of a butterfly of another very dis-

tinct group, viz. Senmopsyche diana."

The female of ^. diana is only mimetic of astyanax on

the upper surface. There is, however, far less sheen about

the blue tint of diana, and in this respect it approaches

the Fapilio mimics of j^hileoioo^ more closely than it does

astyanax, while the Argynnis is itself further removed
from the primary model than any of the other mimics.

Scudder speaks of the uniformity between the sexes of the

group to which diana belongs ; but Dr. F. A. Dixey has

shown (Trans. Ent. Soc. Lond., 1890, pp. 89-129) that

the females of Argynnis often tend to be dark, and he

points to A. 'pa'pliia as a well-known example of a species

with a dark female form,

—

valezina. He gives strong

reasons for the belief that such dark forms are ancestral,

and that among them the female of diana is especially

primitive.

It is a probable hypothesis that the recent evolution

of L. astyanax provided this ancestral form with a model
which it could approach by small and easy steps of varia-

tion. In this way it is possible to explain the appearance

of the only character which, in Dr. Dixey 's opinion, " is

really peculiar to A. diana among its relatives ....
[viz.] the large expanse of blue ground colour ..." which
Dr. Dixey admits to be "like the corresponding feature in

B. astyanax and L, pJdlenor" (I.e., p. lOG, footnote).

LIMENITIS (ADELPHA) CALIFORNIOA, THE
NYMPHALINE MODEL OF LIMENITIS

LORQUINI.

The dominant genus Adelpha is the close ally and tropical

American representative of the Holarctic and Oriental

Zimenitis (s. 1.). Chlorippe, as employed by Godman and
Salvin, is similarly the Neotropical representative and near

ally of Apatura. The females of certain Palsearctic Apatu-
ras such as our own A. iris, L., are probably rough mimics
upon the upper surface of the black white-marked species

of Zimenitis, such as Z. sihylla, L. I have found in the

Sierra Guadarrama, Spain, Apatura iris, L., flying with

Z. Camilla, Wien. Verz., and closely resembling it upon the

wing. The males of these species with their beautiful
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blue iridescence are far less perfect mimics. Similarly

in the Neotropical Region many species of Chlorijjpe

have brilliantly iridescent blue males, while the females are

beautifully mimetic of Adelphas. In other species both
sexes are mimetic of the same genus. These Chlorippes

differ from the Apaturas in the much greater brilliancy of

the males and the far closer mimicry in the females. Nor are

they altogether restricted to the Adclpha models ; for the

female of C. zunilda, Godt., is a mimic of such a Callicore

as candrena, Godt. As in Apatura, the mimetic resem-
blance of Chlorippic, is confined to the upper surface.

The powerful genus Adelpha, with over 70 species, of

which 31 extend into Central America, forms a homo-
geneous tropical group, at once distinguished by the

hairiness of the eyes in front from the allied Limcnitis of

the northern belt. A single species with smooth eyes,

provisionally included in the genus by Godman and Salvin,

is not only removed from the other Adelphas by this

feature, but also by its distribution ; for its northern form,

A. californica, Butl., ranges through California into Oregon,

while the southern form, hrcdoioi, Hiibn., extending from
Guatemala through Mexico into Arizona, reaches much
further north than any other species of the genus. In the

brief statements printed in the Proceedings of this Society

(1907, pp. lxxvii,lxxix, Ixxx) I have followed Godman and
Salvin in provisionally retaining this remarkable form in

the genus Adelpha, a position also assigned to it by Dr.

W. J. Holland (" Butterfly Book," p. 187). Since these

brief notes were prepared, Mr. G. A. K. Marshall has also

studied its position, and I agree with him. ihoXhrcdowi and
califomica should be removed from the southern genus
Adelpha and provisionally placed in the heterogeneous

northern group, Limcnitis, a position assigned to them by
Scudder in 1875 (Bull. Buffalo Soc. N. Sc, Feb. 1875, p.

233). The hairy eyes appear to be the only consistent point

of discrimination between Adelpha and the northern

Zimenitis, and even this distinction breaks down in the

hairy-eyed Indian species of the latter group. The smooth
eyes and the northern range support the removal of

Iredowi from Adelpha, while its very different male
secondary organs are not alone sufficient ground for

generic separation from Limcnitis {Najas) lorquini. The
evolutional point of view also supports the removal of

hredoioi and californica from Adelpha. Omitting these
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two outlying forms, the whole genus is evidently the out-

come of prolonged isolation and specific differentiation in

the Neotropical Region ; while there are no reasons, except

those founded on superficial resemblances of colour and
pattern for supposing that ealiforniea and hredmvi are the

outcome of any such history. But in removing these two
forms from Adelpha and transferring them to Limenitis,

they lose a place in a definite and probably permanent
genus and enter a heterogeneous and obviously provisional

assemblage. Already the majority of the North American
species have been split off as BasilarcMa, while lorqidni*

Boisd., has been included, with the European populi, in

Najas, and the Chinese albomaculata separated as Hypo-
limnesthes. All these changes fall far short of what is

required, viz. a careful revision of the whole assemblage of

species included under the old Limenitis. Until this task

is undertaken the creation of new isolated genera or sub-

genera may obscure rather than reveal the true relation-

ships, and I therefore prefer to follow Godman and Salvin

in provisionally placing the whole of the species under
Limenitis in the broad sense, at the same time directing

attention with these authorities to the composite nature of

the group and the necessity for its thorough revision. I

only differ from them by acting upon the doubt which they
express, and removing a discordant element from Adelpha.
The southern form, Limenitis hredoivi, Hlibn., occurs in

Guatemala, Mexico and Arizona, the northern form, L.

ealiforniea, Butl., in California and Oregon. An example
from each of these localities is figured on Plate XKV.
Californica is also recorded by Dr. W. J. Holland (I.e.,

p. 188) from Nevada, and it would be extremely interest-

ing to ascertain whether, on the S.E. borders of this State

and of California, it interbreeds with and is transitional

into hredo'ivi, in Arizona. Dr. Holland says of the northern
form—" In its habits and manner of flight it closely

resembles the species of the genus Basilarehia" (L c,

pp. 187-8). And of the larval stage the same authority

writes (p. 187) :
—

" while in general resembling the cater-

pillars of the genus Basilarehia, the segments are adorned

* Lorquini was inchided, with the other N. American species, in

BasilarcMa, in Proc. Ent. Soc. Lond., 1907, pp. Ixxvii, Ixxix and Ixxx,
following the arrangement of Dr. W. J. Holland. By a printer's

error which unfortunately escaped notice, " W" (for West) has been
printed instead of N (for North) on p. Ixxx.
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with more branching spines and with short fleshy tubercles

giving rise to small clusters of hairs."

The southern Limenitis (Adelpha) bredowi a
MIMIC OF THE NEOTROPICAL Adelphas.—Mr. Marshall

has kindly compared the patterns of the extremely fine

series of Adelphas in the British Museum with that of L.

hredowi, and he finds that the latter most closely resembles,

on both surfaces, A. dyonysa, Hew., while, as regards the

upper side alone, massilia, Feld., lerna, Hew., and fessonia,

Hew., would come into the same assemblage. The yellowish

tint of the band of hrcdovji, so clearly mimicked by lorquini,

is apparently not itself a result of mimetic resemblance to

the Adelphas ; for all the Central American species have

the band pure white or bluish-white, with the exception

of A. pione, Godm. and Salv., and one or two species like it

'—all very dissimilar from hredowi.

The Geographical distribution of the western
SPECIES OF Limenitis in N. America.

X. ccdifornica occurs, as has been already mentioned, in

Oregon, California and Nevada, and the southern L. hredovn

in Arizona, Mexico and Guatemala ; X. lorquini occurs with

ccdifornica in the three first-named States, but extends

much further north along the Pacific coast into British

Columbia and Vancouver's Island. L. ivcidemcycri, Edw.,

is described as ranging from the Pacific slope eastward to

Montana, Nebraska and New Mexico. The 18 specimens

in the British Museum are from Colorado and Utah.
Scudder gives the distribution as the Rocky Mountain
Begion from Montana to Colorado (Bull. Buffalo Soc. N.
Sc, Feb. 1875, p. 233) and concludes from the dates of

specimens captured on the Yellowstone Expedition in 1873
that its periods resemble those of B. arthemis (Proc. Bost.

N. H. Soc, vol. xvii, 1874-5, Ent. notes, IV).

The early stages of wcidemeyeri, according to Edwards,
resemble those of L. archippus (Can. Ent., xxiv, p. 107).

The larvae of lorquini are described by Dr. G. Harrison

Dyar (1. c, xxiii, p. 172).

Relation between the pattern of L. lorquini and
that of the non-mimetic l. weidemeyeri.

In the above title I have not committed myself to the

view that the pattern of lorquini has been evolved from
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that of weidemeyeri in the manner that archippus and
astyanax have sprung irom arthemis. It is bj no means
improbable that, apart from the modifications which have
produced a superficial resemblance to californica, the
pattern of lorquini is more ancestral than that of the non-
mimetic weidemeyeri.

On the upper surface the pattern of lorquini closely
corresponds with that of weidemeyeri, but differs in the
details described in the following section.

The apical area of the fore-wing is bright fulvous : the
pale markings are cream-coloured instead of white: the
whole discal band is placed nearer to the base of the wings,
especially in the case of the hind : this band is also drawn
out to a more pointed extremity towards the anal angle
of the hind-wing : the constituent spots of the band,
especially in the fore-wing, are more completely separated
by strongly blackened veins.

An interesting feature possessed by certain individuals
of both species is seen in the series of deep reddish spots,
inconspicuous against the dark ground colour, placed along
the outer border of the pale band in the hind-wing. These
spots evidently represent the more prominent series com-
monly developed in arthemis. The complete series is

occasionally quite distinct in loQ^quini
; but as a rule the

only conspicuous member is the spot at the anal angle of
the hind-wing, where also a single spot of an outer series
is often present. Of weidemeyeri I have had little
material for careful study ; but the red spots are faintly
visible in one out of two specimens.
The inner edge of the white band of the fore-wing of

weidemeyeri cuts the inner margin about opposite the
centre of the white costal spot of the hind-wing, a spot
much produced inwards towards the base of the wing as
compared with the rest of the hind-wing series, as mav be
seen in Plate XXV, fig. 10 (in Fig. 1 the inward extension
of the spot is concealed, especially on the left side, by the
overlap of the fore-wing). In lorquini, which preserves
the same general arrangement, the inner edge of the fore-
wing band meets the costal spot of the hind-wing near its
outer edge, thus forming a more pronounced step-like
break than in weidemeyeri. The females of lorquini
which I have had the opportunity of studying are in this
respect in the condition of locidemeyeri. The white spot,
which is almost invariably well developed in the fore-wing
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cell of lorquini, is generally minute or altogether wanting
in weidcmeyeri. It is developed in the British Museum
series of the latter species as follows :—Large on the upper
surface in 1 male, of medium size in 1, minute in 7, and
absent in 5 : of medium size in 2 females, very minute
in 1, absent in 3.

Nearly the whole of the above points of distinction

between the upper surface patterns of wcidemeyeri and
lorquini can be verified by the comparison of Figs. 1 and
10 with 6, 7, and 8, on Plate XXV. The example of

loeidemeyeri represented in Fig. 1 possesses an unusually

well-developed spot in the fore-wing cell, while Fig. 10
represents an individual in which it is minute, especially

so upon the left side. The relatively high development
of this spot in lorqttini is almost certainly ancestral, as is

the subapical series of white spots in the fore-wing

(less developed than in weidcmeyeri) ; for both interfere

with the mimetic resemblance to californica (compare
Figs. 2 and 3 on the same Plate). The submarginal white
spots, especially developed in the apical section of the fore-

wing hind margin of weidemeyeo'i, have almost disappeared

in lorquini. Faint traces can however generally be detected,

as in Figs. 6, 7 and 8.

The difference in tint between the white band of

weidcmeyeri and the cream band of lorquini, californica

and hredoivi could not be shown by photography without

detriment to other parts of the negative. Mr. A. Robinson,

of the Oxford University Museum, got over the difficulty

by colouring the parts which should have been cream with

a wash of very dilute aniline colour in water. Plate XXV
has been prepared from a print thus treated.

The under surface of lorquini differs from weide^neyeri

in the strong development of a dark rich mahogany-brown,
replacing more or less completely the bluish-grey tint of

the basal half of the hind-wing and of the submarginal

markings. So far as my experience goes this replacement

is on the average carried much further in the examples of

lorquini from Vancouver's Island.

In those individuals of lorquini in which the suppression

of these pale markings is least pronounced, the inner row
of submarginal lunules—bluish-grey in the hind-wing,

white in the fore—is larger and more conspicuous than

in weidcmeyeri.
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Mimetic resemblance stronger in the southern
examples of lorquini which are geographic-
ally coincident with californica.

The following features, described iu the preceding

section, promote a superficial resemblance of lorqidni to

califomica :

—

(1) The fulvous apical area of the fore-wing.

(2) The cream tint of the discal band crossing both

wings.

(3) The fulvous marking at the anal angle of the

hind-wing.

Of these features the last is so excessively variable and
so often absent in both northern and southern examples,

that very long series w^ould be required in order to com-
pare the average development in the two areas. This
element in the mimetic resemblance is apparently in-

cipient and imperfectly established.

The discal band is apparently paler in the northern

lorquini than the southern. The difference, which is

excessively slight, may be best seen when a series of

individuals are compared ; but I do not think that the

conclusion can he regarded as safely established until a
large number of fresh specimens have been carefully

examined from this point of view.

As regards the most important feature in the mimetic
resemblance—the fulvous apical area— there is un-
doubtedly a much greater average development in the

examples of lorquini from California and Oregon (Figs. 7

and 8 respectively) than in those from British Columbia
and Vancouver's Island (Fig. 6), entirely beyond the

range of the model.

In many of the southern specimens of lorquiiii the

fulvous apical patch extends inwards (as in Fig. 8 on
Plate XXV) nearly as far as the outer border of the costal ^

end of the discal band in the fore-wing. The colour is of

a richer deeper shade than the bright tawny patch of

californica.

On the under surface the development of the inner row
of submarginal bluish-grey lunules into a festooned band
in a large proportion of the examples of lorquini is

probably caused by mimetic approach to californica. At
any rate the marking is often a more conspicuous feature
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in lorquini than in weidemeyeri. The study of its relative

development in the southern part of the range would
require a much larger number of specimens than I have
as yet had the opportunity of seeing. There is however
no doubt that the feature is generally suppressed in

Vancouver's Island and that it is usually well developed

in British Columbia.

The undoubted affinity between californica and lorquini

may lead naturalists to conclude that their resemblance is

due to relationship and not to mimetic approach. It is

commonly forgotten that mimicry, being inde2Mndent of

affinity, occurs between forms of all degrees of relationship,

the closest as well as the most remote. When the chief

mimetic element in the pattern of lorquini is examined it

is at once apparent that the likeness is superficial, and
that the appearance is produced in a manner entirely

different from that of the model. The orange patch on
the fore-wing of californica is a clearly defined sub-apical

and submarginal marking, roughly resembled in the mimic,

lorquini, by the inward growth of a brown marginal mark-
ing (compare Figs. 2 and 3 with 6, 7 and 8 on Plate XXV).
There can be little doubt also that the cream tint of

lorqtiini is not ancestral, but due to recent modification of

white markings like those of weidemeyeri, arthemis and
many Palsearctic species of Limenitis. The average

increase of mimetic likeness in the area occupied by the

model confirms in the most convincing manner the con-

clusion that the resemblance is due to mimicry and not to

affinity.

Differences between californica and bredowi are
SUCH AS TO promote A RESEMBLANCE BETWEEN THE
NORTHERN FORM AND LORQUINL

a. The shape of the wings.—The marked difference in

the shape of the wings between the males of the northern

californica and the southern hredowi is well seen by com-

paring Figs. 2 and 3 with 4, 5, and 9 on Plate XXV.
This distinction, apparently, does not hold in the other

sex; for the few southern females I have seen exhibited

the proportions of the northern form. The difference

was clearly explained, althougli without reference to the

females, by A. G. Butler in his original description of cali-

fornica (Proc. Zool. Soc. Lond., 1865, p. 486):
—

" the wings



species of the Geniis lAmenitis. 483

are much more rounded than those of H. Brcdoivii, and are

not produced at the end of the second median nervule."

The more rounded shape of the hind-wings is also very clear

in the northern form, those of the southern (Figs. 4, 5 and

9) being more triangular in shape, and the hind margin
tending to form a straight line with that of the fore-wing

to a greater extent than in californica (Figs. 2 and 3). In all

these points by which the shape of californica is rendered

different from that of Iredoioi, there is resemblance between
it and lorquini.

b. The fulvous mark at the anal angle of the hind-wings.—
It is unnecessary to describe this distinction in any detail

;

for the characteristic form of the marking is well shown
in Figs. 4, 5 and 9, together with its diminution in the

northern form (Figs. 2 and 3). It is barely seen in Fig. 3,

although visible in the specimen itself. Fig. 2 however
shows the marking distinctly and affords a fair comparison

with the condition represented in the southern examples

(Figs. 4, 5 and 9). Here too the divergence from the

southern hredowi is coincident with resemblance between
the northern form and lorquini.

c. The step-like hi^eak in the hand at the junction of fore^

and hind-wings.—As regards this feature californica is

certainly far nearer than the southern brcdoioi to the

appearance presented by lorquini. Bredowi approaches the

condition, seen in many Adelphas, of a straight continuous

band sweeping from fore-wing on to hind. Compare
the representation of the southern form in Figs. 5 and

9, with those of the northern in Figs. 2 and 3, and the

latter with lorquini, shown in Figs. 6, 7 and 8. The
break on the inner margin of the band in the Arizona

example represented in Fig. 4 is intermediate between

the more northern californica and more southern brcdmui.

The difference between the right and left sides of Fig. 9

was probably caused by the "setting." The step-like

break of californica is produced by the small size of

the last pale spot on the inner margin of the fore-wing, as

well as by the direction of the last spot but one, which is

so placed that its inner border forms a considerable angle

with that of the hind-wing band. If Figs. 4, 5 and 9 be

compared in this respect with 2 and 3 it will be seen that

the last spot of the southern form is much larger,* while

* This point of distinction between californica and bredoivi was
described by A. G. Butler in Proc, Zool. Soc. Lond., 1865, p. 465.
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the last spot but one is twisted into a much, closer coinci-

dence with the inner border of the hind-wing band. As
regards the position of the last spot but one, lorquini goes

much further than californica, the direction of the inner

border of the fore-wing spot coinciding with the outer

border of the hind-wing band (Figs. 6-8).

Apart from the orientation of the last spot but one in

the band of the fore-wing, the very characteristic hour-

glass-like form seen ia greater or less perfection in all

the figures on Plate XXV is probably an ancestral feature.

There appears to be no doubt that the indentation of the

inner side of the spot tends to be obliterated and replaced

by a straight contour in hredowi (compare Figs. 2 and 3

with 4, 5 and 9). In this respect the northern form
is probably ancestral. At any rate an approach to lorquini

in this feature is unlikely ; for in lorquini itself the inner

contour is less indented than in californica.

The fact that the break in californica approaches but
does not equal that of lorquini, attaining in fact about the

condition of wcidcmeyeri (see Figs. 1 and 10), supports

the conclusion that in this respect lorquini acts as a model
and californica as a mimic.

The step-like break, together with the more out-

ward position of the spot below the end of the cell in

californica, tends to give the band of the fore-wing an
irregular zigzag W-like appearance, suggesting the form
which is more fully and symmetrically attained in lorquini.

The example of hredoioi, represented in Fig, 9, is in the

opposite condition, with a comparatively straight fore-wing

band, while the specimens seen in Figs 4< and 5 are inter-

mediate. The outward displacement of the spot below the

cell of californica promotes this superficial resemblance to

lorquini, in spite of the fact that the corresponding spot of

the latter occupies a more inward position. It produces

this effect by increasing the angulation of the irregular

zigzag formed by tlie fore-wing band.

d. The external hordcr of the hind-wing hand.—The fifth

spot (from the costa) of the hind-wing band of californica

projects beyond the rest of the outer border to a greater

extent than in hredowi, and thus disturbs the regular

straight or slightly concave sweep which is so character-

istic in the southern form. Although resembling no par-

ticular feature of lorquini, the difference probably promotes
a general superficial resemblance to the distinctly convex
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contour of the more interrupted hind-wing band of this

species.

Slightly increased resemblance to the Adelpha
pattern in the most southern examples of
BREDOWI.

In one respect the upper surface of the most southern

specimens of hredoioi, from Guatemala, appears to show the

influence o^ Adelj)ha raoxe. strongly than the more northern

examples from Mexico and Arizona. In both the southern
examples I have had the opportunity of studying there is

a small fourth spot in the fore-wing band (counting from the

costa), absent from the numerous more northern specimens
of hredoivi and californica which I have seen. This small

spot is clearly shown, especially on the right side, in Plate

XXV, fig. 5. It is considerably larger in a second Guate-
malan specimen in the Hope Department. This feature

tends to make the fore-wing band more continuous than in

the specimens from further north. This spot is however
generally represented on the under surface of hrcdowi from
more northern parts of its range, and is often seen in the

same position in californica.

Has reciprocal (Diaposematic) mimicry been estab-
lished BETWEEN CALIFORNICA AND LORQUINI ?

There is only one apparent means of escape from the
conclusion that we are confronted with a striking example
of Diaposematic resemblance between those two species.

It may be held that californica possesses an ancestral pattern

from which hrcdowi in the south has been modified by
mimicry of the prevalent Adelphas. In certain respects this

interpretation is probably correct. Thus the form of the

wings in the female of the southern subspecies supports
the conclusion that their similar form in both sexes of tlie

northern subspecies is ancestral. But it would, I think, be
a curious coincidence if all the details by which the northern
californica differs from hrcdcnoi and superficially resembles
another species, should be ancestral survivals unconnecteH
with the presence of that other species

—

lorquini.

Are we to regard the evident Adelplia-YikQ: elements in

the pattern of ccdifornica—only less strongly marked than
those of hrcdowi—as ancestral or as the result of mimetic
influence spreading with diminishing eft'ect beyond the
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range of the models ? The latter seems to be a far more
probable h3'pothesis ; for we have a good parallel example
in lorquini itself, where the mimetic influence has been

shown to lessen as the mimic passes northwards out of

the range of its model. At the same time it must be

remembered that species of Limcnitis (s. 1.) with an Adelpha-

like pattern exist in the Oriental Region ; and it is a

possible hypothesis that these species and californica re-

present the ancestor of the Neotropical Adelphas. The
cream-colour of the band of californica is at any rate

an ancestral feature, unconnected with mimicry of the

Adelplias.

We may hope with some confidence that this fascinating

but difficult problem may receive a final solution when
the structural relationships of all the species of Limcnitis

and Adelpha in their broadest sense shall have been made
out in detail. In the meantime, as I have said above,

the origin of nearly the whole upper surface pattern of

californica as the result of the spreading northward of an

influence exerted by the genus Adelpha in the south,

appears to be the safest provisional conclusion to adopt.

The following facts seem to support it and at the same
time to suggest that reciprocal mimicry of lorquini has

also taken place.

The number of species of Limcnitis in N. America points

to an ancient existence in this portion of the Holarctic

Belt. At the same time their mimetic relationships in

the eastern section of the Continent have been shown to

be extremely recent. The change in lorquini as it passes

north of the range of its model {ccdifornica), suggests that

its mimicry is also extremely recent. That the North
American Limcnitis are highly susceptible to mimetic in-

fluence is shown in the fact that they contribute such a

high proportion of the butterfly mimics of the Continent,

and that they furthermore produce the most divergent

mimetic patterns. In the eastern section of the Continent

this recent development of mimicry has been shown to

correspond to a recent invasion of Danaine models and

to the influence of Papilios—themselves mimics of recent

date—exhibiting most beautiful examples of transition in

the stages of developing mimicry. It is therefore ex-

tremely probable that the very recent mimetic pattern

of lorquini—far more imperfect than that of any other

mimicking Limcnitis in America—also corresponds to the
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recent appearance of an Adelph(i-\\\.e model in a portion

of its range. It is extremely difficult to believe that so

imperfect a result would have been produced in a member
of such a sensitive group if contact with the model had
been prolonged.

Finally there is the fact that, as shown by Godman and
Salvin, the southern form hredowi extends into Arizona
much beyond the range of any true Adelpha, while ex-

amples from the most southern part of its range in

Guatemala only exhibit, in the minute detail described

on p. 485, an increased likeness to the Adelphas. The
mimetic resemblance of hredotoi is an established and
stable product, but slightly increased by deepest pene-
tration into the area of the models, maintained well

beyond their northward limit, and only modified when
the range of lorquini is entered in California.

The relationship of this interesting species to \i^ Adelpha
models indicates a marked susceptibility to influences of
the kind, and supports the conclusion that the northern
form has been reciprocally modified by the presence of

its abundant mimic, lorquini.

CONCLUSIONS.

A. The Eastern Section of North Ameiuca.

1. The Old World ancestor of the Danaine butterfly,

Anosia plexip'pus, invaded the New World by way of the
north, at a time sufficiently remote to permit of the acqui-
sition of generic distinction.

2. The invader was mimicked by an indigenous species
of Limenitis, closely similar to and probably identical with
L. arthemis, which thus originated L. arclivppus.

3. A second closely allied Old World Danaine invaded
the New World as Lanaida lerenice. This later invasion
is so recent that the generic characters remain unchanged.

4. In Florida, the second Danaine intruder has modified
the mimic of the earlier intruder into a superficial like-

ness to itself, thus producing the fioridensis form of L.
arcliij)23us.

5. The specially protected Papilio {Phannacophagus)
pliilenov is mimicked by three species of Papilio, the
different stages to which the resemblance is carried in-

dicating recent modification.
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6. The three mimicking species of Papilio—troilus,

asterius (female), and glaucus (female f.)—exhibit second-
ary mimicry of one another.

7. Secondary mimicry of these three Papilios has led

to the evolution of Limenitis astyanax from L. arthemis

at so recent a date that the two forms occasionally inter-

breed where they meet.

8. The female of Argynnis diana has been modified
into a tertiary mimic of Z. astyanax.

B. The Western Section of North America.

9. An ancestral northern Nymphaline butterfly belong-

ing to the heterogeneous group " Limenitis " penetrated
the area of the dominant Neotropical genus Adelpha and
gained a superficial resemblance to its mucii-mimicked
pattern.

10. The influence of Adclplca spread far beyond the

range of the models into the northern subspecies califor-

nica, which in turn influenced, and has probably itself

been reciprocally influenced by, L. lorqnini, in California

and Oregon.

11. Tlie influence of californica upon lorquini spreads

northward, with diminishing effect, beyond the range of

the model, into British Columbia and Vancouver's Island.

12. Some of the ancestral features of lorquini are pre-

served in the non-mimetic species wcidemeycri.

Note.—A further study of the larvae of Datiuiiuv tends

to throw doubt upon the validity of Anosia as a distinct

genus. Two pairs of filaments are borne by the larva of

plexippiis and of genutia, probably its nearest ally in the

Old World : three pairs are similarly characteristic of

berenicc and its probable representative, chrysippus.

Dr. Jordan, who has examined the male genitalia, kindly

informs me that chrysippus and berenice are of the same
type, while gefiutia and plexippus are of a second type.

He agrees that plexippus cannot be generically separated

from the other brown Danaines. E. B. Poulton, Dec. 16,

1908.

Explanation of Plate XXV.

[/See Explanation facing the Plate.]
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Introduction.

[I HAVE added to the following memoir many records of

observations received in letters from tlie author. In most
cases such notes are printed separately with the address

and date of the letter in which each was contained.

Occasionally the record had been cut out of the original

letter and the address lost. In a few cases the statements

in letters have been added to the memoir without any
indication. My own notes, etc., are always clearly

discriminated, and signed by my initials.

E. B. POULTON.]

These notes on the Bionomics of East African butter-

flies owe not merely their origin but their whole scope

and character to Professor Poulton, The observations

on which they are based were undertaken at his sugges-

tion and under his guidance, and he has been good enough
to work out the whole collection and to look over all the

sheets of the paper, and send me the most valuable help

and suggestions during its progress. In particular the

tables of dates and localities of the several combinations

are due entirely to him, and it is not too much to say

that without his aid these notes could never have been
compiled at all.

I have also to acknowledge the kind assistance of Dr.

Dixey with regard to the Pierinx. He has continually

placed at my disposal his unique knowledge of this group.
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and has given me every help in tracing out the relationships

of the whole series.

I propose in the first place to convey some idea of the

character and seasons of the various localities. These
are

—

(1) Mombasa and the Coast hills.

(2) Taveta and Kilimanjaro.

(3) Kikuyu.

(1) Moiiibasa and the Coast hills.

The climate of this area is typically tropical : the

elevation hardly reaches 1000 ft., except in the case of

single hills such as Maugea, which is 1600 ft. The air is

moist and the temperature high throughout the whole year.

There are two wet seasons, lasting roughly during

April-June and November-December, in the year, and
the driest season is January-March, at which period the

temperature is highest. It is rather singular that a family

of Belenois sevcrina, Cram., which was bred at Mombasa
during this season belonged entirely to the wet season

phase. In fact the seasonal forms of Pieinnm are most
puzzling and unaccountable. For instance, all the

specimens of Pinacopteryx liliaoia, Gr.-Sm., which I took

at Taveta during the long dry season, belonged to the wet
phase, whilst I took a good series of the dry phase at

Mombasa at the beginning of July before the rains were

over, in an exceptionally wet year.

This coast region is for the most part open cultivated

country with extensive patches of woodland and some low

forest. It is generally well watered at the southern end,

of which Rabai is the centre. Further north it is much
drier and becomes greatly parched at the end of the hot

dry season ; but I have not been able to do much collecting

in this district. All along the coast the hills rise rapidly,

leaving a narrow strip of littoral about 10 miles wide in

most places. These hills do not reach a greater elevation

than 1200 ft., except Mangea, which is 1600 ft. The
greater part of my collecting has been done in these coast

hills where the large black-and-white ^ma^wi's-centred

combination is highly characteristic, and the important

association centring round the larger red black-marked

Acrseas is also very much in evidence.
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(2) Taveta and Kilimanjaro.

Although these are placed together as contiguous areas

they differ entirely in climate.

Taveta has a comparatively small rainfall, averaging

perhaps 30 inches, of which the larger portion falls

between mid-March and mid-]\Iay. The rest of the year

is an almost continuous dry season, broken only by a few
heavy showers in November. The day temperature is

high, risinsf well over 90" in the hot season, and the niofht

temperature much lower, often falling below 70'^ even
during the hottest period of the year, whilst in the cool

season it sometimes sinks to 55°. The elevation is

2500 ft.

The whole country is arid with the exception of the

forest, which is well watered by springs, and occupies an
area of some 10 square miles. The timber differs greatly

from the lower growth near the coast ; for the trees are of

great size, and where they have not been cut the forest is

very dense.

Kilimanjaro, on the other hand, has a large rainfall

which extends over the whole year with the exception of

two or three months from mid-December to mid-March.
Cultivation extends up to about 6000 ft., above which
there is a dense low forest as far as 8000 or 9000 ft.* In
some places thei'e are outlying patches of forest at much
lower elevations, but generally speaking the country is

open and well cultivated, supporting a large population.

Most of my collecting was done at about 5000 ft., and I

believe my native collectors worked at much the same
elevation.

(3) Kikv/yu.

The Kikuyu country, at a height of from 5000 to 8000
ft. and even higher, is also well cultivated ground. It

rises from an elevated plateau and is very hilly, especially

in its northern part.

I did a little collecting at Nairobi, the head-quarters of

the Colonial Government, and from there went to Kijabe,

* In the sentence " I did go as far as the forest which extends
upwards for about 6000 ft," quoted from my letter by Professor
Poulton in Proc. Ent. Soc. Lond., 1906, p. lix, the word "for"
should be replaced by "from."
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which is on the eastern slopes of the Rift Valley and a

fine forest country.

Most of my collecting, however, was done in Northern

Kikuyu at a place called Weithaga (GOOO ft.), about 15

miles due west of Fort Hall, and perhaps 60 miles north

of Nairobi.

The country consists of a series of long ridges with

very steep narrow valleys between them, running down to

the plain from Mount Kinangop. Most of these valleys

are swampy, but tliey are often well cultivated, as indeed

is the whole country, the population being very large and

entirely dependent on agriculture. Woods arc few and

the whole country is very open.

I also did a little collecting at Mogoiri (6500 ft. to

8000 ft.), which is a large district to the west, at a

somewhat higher elevation, rising in its western part

towards the slopes of Kinangop : also at Tuso (8000 ft.),

lying still further west and even higher up on Kinangop.

This last locality is, in part, low forest.

The rainfall throughout this whole area is fairly high,

for such a cool country, amounting to some 50 inches, and

the land is never really dried up. Green grass is plentiful

even during the hot dry season, so that seasonal forms are

not well pronounced. I succeeded in breeding a species

of Precis, P. archesia, Cram., but all my specimens were

but little removed from the full wet season phase. Both

forms of Precis sesamus, Trim., are, on the other hand, well

marked and abundant.

The material illustrating all parts of this paper exists

in the Hope Department of the Oxford University Museum,
where the authorities will always be glad to make it

available for the study of Naturalists interested in the

subject of insect bionomics.

A. Danaine-centred mimetic combinations.

Although, so far as I am aware, the mimetic Pcqnlio

rex, Oberth., has not as yet been taken in the Taveta and

Taita districts, it is of interest to observe that the model,

Tirumala {Melinda) formosa, Godm., certainly occurs there.

I have had one specimen brought to me at Taveta, and

on the journey from Voi to Taveta in 1905 I saw several
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on Dabida Hill, althougli I was unable to capture any of

them.

I. BlacJc-and-white Eastern Amauris-centred Combinations

from the Coast District of British East Africa.

This striking series of conspicuous butterfiies contains

two well-marked combinations, respectively grouped around
Amauris niavius, L., sub-sp. dominicanus, Trim., and round

A. ochha, Boisd. It also includes a number of outlying

mimetic forms which have evidently been influenced by
the dominant species of black and white Amauris, but do
not resemble the pattern of any particular model.

Although the two combinations are well marked, there

is a species, Euxanthe wakefcldi, Ward, $, which possesses

a pattern of the ochlea type and yet upon the wing more
closely resembles the dominicanus association. It is pro-

bable that the outlying species also serve to hold both
combinations together and to weld them into a single

complex association of black white-marked species. For
this reason, the time relationships of the whole of the

members of both combinations at Rabai are recorded in a
single table, which shows that many of the species fly

together. This diary of captures extends over the eleven

months from the beginning of March 1906 to the end of

January 1907.

It must be remembered that, with the exception of the

specimens taken on May 12 and on September 15, no
special attempt was made to capture as complete a series

as possible on a single day. Furthermore, the abundant
models were avoided, while rarer species, such as the

Euxanthes, were especially sought. Hence the following

diary gives a wrong idea of the proportionate abundance
of the constituent species.

Allowing for this, the solid fact of the occurrence of the

various members of the two combinations in the same
place and at the same time is proved over and over again

in the following table :

—
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a. Amauris niavius dominicanus-centred Oonibination.

This well-marked combination contains, in addition to

the Danaine model, the following species, of which all

except Euxanthe wahcfieldi, Ward, ? , are beautiful mimics.

The pattern of this latter is indeed rather that of the

ocA/ea-centred combination, with which it is represented

on Plate XXVII, fig. 2, In the living state however,

in spite of its pattern, the female of Euxanthc wahefiddi is

more closely allied to the larger more broadly white-

marked combination oi Aynaiiris niavius dominicanus, well

shown on Plate XXVI.

Nymphalin^. Hypolimnas {Euralia) usamhara, Ward.
Hypolimnas (Euralia) wahlbergi, Wallgr.

E'uxanthe ivakefieldi, Ward, $.

PAPILIONINiE. Papilio dardanus, Brown, sub-sp. tibuUus,

Kirb., $ f, hipijocoon, F.

Amauris niavius, L., sub-sp. dominicanus, Trim.* (Plate

XXVI, fig. 1). The central model of this association is

very common in shady places, and sometimes extremely
abundant ; whilst its broad black and white markings
make it very conspicuous.

\Rahai, May 1, 1906. A. dominicanus can almost
always be distinguished even on the wing from H. walil-

hergi and P. dardanus. WaJdbergi is almost destitute of

marginal white spots and so the black and white look

much more distinct ; whilst P. dardanus has this marginal
series much more developed than the model.]

Euralia {Hypolimnas) usamhara., Ward (Plate XXVI,
fig. 3), is the largest member of the combination, and,

in spite of considerable differences in details of coloration,

strongly resembles Euxanthc wahefiddi $ on the wing,

when the bright, orange-brown border on the under side

of the hind-wings somewhat detracts from its apparent

size. As far as my experience goes it is by far the rarest

species of the combination and I have only met with it

in one locality at Rabai.

[Bahai, September 12, 1908, I have taken two more
specimens of Euralia usam/iaori a week ago. I must con-

fess that the first took me in completely. It was hovering

over the end of a branch quite in the manner of the

Amauris model, for which I mistook it, and was just con-

sidering whether I should catch it for my spiders, when it
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settled and I saw Avhat it was. Another appeared on the

scene soon afterwards.]

Euralia {Hypolirnnas) walilhergi, Wallgr. (Plate XXVI,
fig. 4), is common, and is, like the Amauris, a denizen of

woods and forests, but its habits are somewhat ditferent.

It prefers the more open parts of the woods and generally

sits on the upper side of leaves and thence pursues butter-

flies of its own and other species ; but it not unfrequently

may be seen resting with its wings hanging down in a

position entirely similar to that of dominicanus, and such is

probably its usual position of rest at night. It is quite

possible that this attitude is of great importance in the

struggle for existence, and I would offer the suggestion

that the period of nocturnal rest may be far more danger-

ous to many species than the more active period of the

day, when, to judge from the rarity of observed attacks by
birds, most butterflies are quite able to take care of them-
selves. The period of rest, however, begins for butterflies

at a time of the day when birds are most active in the

pursuit of food, whereas the butterflies are quiescent and
would, if discovered, fall an easy prey to their enemies.

This principle has also been observed to be in operation in

Siam by Mr. N. Annandale,* and in South Africa by Dr.

G. B. Longstaff.f

Euxanthe, luakejieldi, Ward, $ (Plate XXVII, fig. 2).

The males of this species do not really come into the

association at all, but the female is largely modified in the

direction of the Amauris by the increased size of all the

pale spots and areas, and also by their colour, which is

much lighter and whiter in tint, so that on the wing the

butterfly appears to be simply black and white. This

resemblance is greatly increased by the shape of the wings

as compared with those of its own male, which has the

fore-wings exceedingly short and broad,—so much so as to

give it a very distinctive appearance, especially in flight.

On the other hand, the wings in the female are much pro-

duced so as to approximate in shape to those of the primary

model. Durino^ flioht this female bears an even closer

resemblance to the Papilionine co-miraic, shown on Plate

XXVI, fig. 2, than to the Danaine model (Fig. 1),

especially in the prominently spotted dark border of the

hind-wing. In habits E, wakejieldi resembles more closely

* Proc. Roy. Phys. Soc. Ediub., 1900, No. xxix, pp. 439-44.

t Trans. Ent. Sue. Lond., 11)06, p. 118.
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the species of Euralia, being generally seen sitting on the
outer leaves of trees, and the males being very fond of

pursuing each other with great activity. It is, however,
frequently to be found at rest on tree-trunks, and I have
observed the female settled with its wings pendent, and in

this position bearing a very strong resemblance to the
Danaine model. I have little doubt that this species is

specially protected and a Miillerian mimic. The facts

stated about the allied E. tiberius (p. 501) are equally true

of wakefieldi.

[Taveta, July 5, 1905. They are very fond of chasing
each other round and round and have a very graceful

floating flight, which no doubt accounts for their becoming
mimics of A. dominicanus, of which the flight is somewhat
similar. The male generally settles on tree trunks, but I

have seen the female more than once settle on a branch or

twig with its wings hanging down exactly after the manner
of A. doviinicanus, to which it bears a strong resemblance
on the wing.]

Fajnlio dardamis, Brown, sub-sp. tibuUus, Kirby, female
form hippocoon, F. (Plate XXVI, fig. 2), This is by far

the commonest form of the female and is of very frequent

occurrence. It is readily distinguished during flight by
the prominent sub-marginal spots in the dark border of

the hind-wing, I have met with this form in some abund-
ance as far away as Nairobi in the Kikuyu country, and it

remains the dominant variety of the female from this

locality westward to the Atlantic coast.

1. The Relative Abundance of the memhers of the Amauris
niavitis dominicanus-centred Combination.

In my experience Ettralia %Lsambara is the only really

rare member of the association, and the only one with a
restricted range. All the other constituent species have a
considerable range in the Coast district. The relative

abundance of the different species varies considerably in

different localities. At Taveta, for instance, the primary
model, A. oiiavius dominicamts, outnumbered many times
all the others; while at Rabai its dominance was by no
means so well marked.

b. Amauris ochlea-centred Combination.

In addition to the Danaine model this combination con-

tains the following species, of which all except Euxanthe
TRANS. ENT. SOC. LOND. 1908.—PART ITI. (DEC.) 33
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tiberius $ are fairly good mimics. This combination is

liowever more distinguished than that last described by
the strength and beauty of the secondary mimetic resem-

blances. The model and chief Nymphaline mimics are well

seen, represented f of the natural size, on Plate XXVII.
The plate includes the female oiEuxanthe wakcfieldi (Fig.

2) with a pattern resembling that of this combination, but

in life an outlying member of the association with A.
dominicanus for its centre.

Nymphaline. Pseudacnea hmxtia, Cram., sub-sp.

ex-panm., Butl. (Plate XXVII, fig. 4).

Eitralia dece])too\ Trim. (Fig. 6).

Euralia Idrhyi, Butl. (Fig. 5).

Euxanthe tiberius, Gr.-Sm., ^ (Fig. 3).

Aterica galene, Brown (white f. of $).

Amanris oclilea, Boisd. (Plate XXVII, fig. 1). The
habits of the central model of this association are quite

like those of A. niavius dominicanus, except that it is a

little more partial to the open country, and is fonder of

flowers.

Pseudacra lucretia, Cram., sub-sp. expansa, Butl. (Plate

XXVII, fig. 4). This species often settles on leaves with

wings expanded, and in every way it has much more the

appearance of a large Neptis than any of the other mem-
bers of the combination. Although the pattern of this

species so closely resembles that of the two Euralias the

Pscudacrma appears whiter on the wing and has a more
floating flight. It is possible that the characteristic

curve of the large spots of the fore-wing, to which Pro-

fessor Poulton has drawn attention, has been influenced

by the curved band in the fore-wing so well marked in

this genus, of which N. agatha is a good example. I have

only seen the species near Rabai.

Euralia deceptor, Trim. (Plate XXVII, fig. 6), and
E. kirhji, Butl. (Fig. 5). The two Euralias resemble one

another strongly, especially on the wing, and are active

insects very fond of pursuing butterflies of their own and ^

other species. I have little doubt, however, that in the

position of permanent rest they would follow the Danaine
model, and in fact I have observed E. deceptor in this

attitude.

[Mombasa, April 5, 1905. I have only seen Pseudacrssa

expansa near Rabai, and Hypolimnas {Euralia) deceptor and
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wahlhergi I have only taken in the same district, i. e. on
the Coast hills. H. deceptor is not uncommon, but it is

very difficult to get in good condition.]

[^Rahai, May 1, 1906. The first specimen of E. deceptor

I ever captured was settled with its wings hanging down
just like ochlca, but I have never observed this since and I

have seen dozens of the species. It is very fond of settling

on the outer leaves of small trees and chasing its com-
panions from time to time, and on the wing is not at all

unlike H. misipipnis.']

[Euralia kirhyi is included in the observations on E.

deceptor recorded in the above extracts from two letters.

The two species, which are extraordinarily alike, were not

at first discriminated, E. B. P.]

[Bahai, May 9, 1908. I saw a good many Euralia decep-

tor and hirlyi last Saturday, which was a fine day after

rains earlier in the week, but they were mostly in bad
condition and the better specimens were flying high. I

also caught two or three Euxanthe wakefieldi, but they
were none of them perfect, and I did not keep any.]

Euxanthe tiberim, Gr.-Sm., $ (Plate XXVII, fig. 3).

The female of this species should also be included in the
combination, although the male is very distinct. It is

true, however, that the conspicuous fulvous patch on the
inner part of the fore-wing at once distinguishes the female
from all the other members, and is a prominent feature

even on the wing. The development of the white patch
on the hind-wings is the more striking because of its total

absence in the male. As a further mimetic modification

of the female, all the pale spots in the fore-wing are larger

and whiter than in the male. I am strongly of the

opinion that E. tiberius itself must be regarded as a pro-

tected species and a Mullerian mimic. Unless thoroughly
disturbed, it is a very sluggish insect and is most con-

spicuous on the wing, especially in the deep shade which
it loves. It is true that the texture of the wings is much
softer and more readily torn than that of species like

A. niavius doniinicanus and ochlea, but the body is ex-

tremely tough, and I have found it exceedingly difficult to

kill by pressure between the finger and thumb,—even
more so than Danaida {Limnas) chrysippus, L.

[Babai, May 1, 190G. I have captured a fine Euxanthe
\E. tiberius] which is quite new to me. This was a great

surprise, as I have worked this district pretty hard, and
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it is not an insect one would be likely to pass over, I

have taken in all three specimens which I send you, two
of them being not quite perfect, whilst the third is as

good a specimen as one could wish for. All three were
taken in the same locality, on the site of the old capital of

the Rabai tribe (called Nno Rabai), which has long been
deserted, though it is still resorted to for sacrifices and
other superstitious practices. All three specimens were
taken in deep shade, and its flight seems heavy and feeble,

but as, in each case, I captured the specimen at first sight

I cannot say whether it would prove more active if it

were alarmed. I should say that this locality occupies the

top of a high hill just opposite the present town of Rabai,

with a deep ravine between, whilst on the other side there

is a precipitous descent of about 700 ft. almost to sea-

level. It is in part covered with forest and seems a

splendid locality.]

[^Rabai, July 29, 1906. All the specimens of E. tibe-

rius but one have been taken in almost exactly the same
spot. During the daytime it rests on trees with its wings

upright, and if alarmed goes off at a good rate, and dodg-

ing amongst the trees is soon lost to sight ; but it seems
to be an insect of sluggish habits, and I have never seen

them sporting together in the manner of E. wakefieldi. I

took one specimen which had evidently retired for the

night resting on the under side of a leaf with its wings

hanging down.]

[Babai, May 9, 1908. The dry hot weather lasted on
till the middle of April when all insects were rather

scarce. It was noticeable that Buxanthe tiberins was much
more wary and difficult to take than usual during this

time. When on the alert it has a provoking habit of

going off in the forest and settling on a tree-trunk some
20 or 80 yards away, and then when you stalk it with

great care it waits till you are nearly within reach and
then goes off and repeats the performance.]

Aterica galenc, Brown, ^, may also be associated with

this among other combinations. The species is common
in woodland and forest areas on the Coast hills, where the

intense light and shade make it anything but conspicuous

when settled on the ground. The colour of the pale patch

on the hind-wing of the female varies considerably, being

sometimes white. The individuals with an ochreous patch

fall naturally into the Atmmris cchcria and albimaculata
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centred combination (see pp. 511, 512). The under side is

of course procryptic, so that it can hardly be regarded as a

distasteful insect. Professor Poulton has pointed out (see

p, 505) that there are certain features in the markings of

the fore-wing which are apparently secondarily associated

with the Pseudacrma and Ewraliai of this combination.

1. The Relative Abundance of the members of the Amauris
ochlea-centred Comhination.

The relative abundance of the members of this combina-
tion varies a good deal in different localities and stations,

as was seen to be the case with regard to the A. niavius

dominicanus combination. At Rabai the two Euralias

predominate in the wooded country, and are even more in

evidence than the primary model, whilst on a tour further

north in the Giryama country I found P. lucretia expa7isa

the most numerous member, especially at Mangea.*
[Bahai, August 29, 1908. I am sending you two

Euralia hirhyi and one PseiLdacrmi lucretia, taken in Dida
Forest, which is a large area of low dense forest, a little

south of Kaembeni on the way to Jilore. The Eurcdia

was quite common, and I netted other specimens which
were not good enough to keep, but for the whole distance,

some 8 miles, I never saw Amauris ochlea at all. In fact,

I have found that both the Amauris are more local than the

Euralias, though very abundant in places. Moreover, I

have seldom seen them flying with either the Euralict or

the Pseudacrxa, which is of considerable interest in view
of the fact that the mimics resemble each other more
closely in some respects than either does the primary

Danaine model.]

2. Secondary Besemhlance hettveeoi the Nymphcdine memhers

of the Amauris ochlea-centred Comhination. E. B. P.

I have been much struck with the apparently strong

secondary likeness between Pseudacrma lucretia expansa,

Euralia deccptor, and E. hirhyi so often taken by the

* [A considerable number of the members of tbis and the domini-
camts-centred combination from Coast localities N. of Rabai, and
also from Taveta, and a few from Taita and Kilimanjaro, have been
presented by the author to the Hope Department. It has not been
thought necessary to tabulate them in view of the more complete
records from Rabai printed on p. 496 ; but it is well to point out

that these specimens from additional localities also afford strong

evidence that the species occur at the same places and are often seen

upon the wing together. E. B. P.]
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author in the same locality and on the same or nearly the
same date. The two Euralias are so much alike in pattern
that they might easily be mistaken even in the cabinet,

while their resemblance to the pattern of the Pseudacrwa
is also very marked. There can be little doubt that this

is not an incidental result of resemblance to the same
Danaine model, but that it is a genuine case of secondary
mimicry. The most characteristic element in the pattern
of the Pseudacrxa is a curved series of white spots crossing

the fore-wing and forminej together a marking which
suggests a thick " comma." The concave side of the curve
is directed towards the base of the wing, and the point of

the " comma " rests in the cell. This well-marked feature

occupies nearly the position and is mimetic of the chief

white marking in the fore-wing of Amauris ochlea. It is,

however, of a more peculiar and characteristic shape in the

mimetic Pseudacrxa, and the two Euralias which resemble
it, than in the model. Hence there can be little doubt
about the existence of a true secondary approach between
these representatives of the two Nymph aline genera.

The question furthermore arises as to whether Pseudacrfea

or Euralia has acted as the model. Although all three

species appear to be common in the neighbourhood of

Rabai, it is probable that Pseudacriea lucretia expansa is the
model followed by its Nymphaline co-mimics. The second-
ary resemblances described above are well shown in Figs.

4-6 of Plate XXVII. The peculiar marking, with some
modification, occurs in other sub-species of lucretia, between
them covering a very wide range—in tarquinia, Trim., of

the south-east ; in the abundant form (with points of

resemblance to both tarqumia and expansa) from the N.E.
of the Victoria Nyanza ; and in lucretia lucretia of the

West Coast. The two Euralias have a far more limited

distribution, being apparently confined to areas where the
marking reaches its most characteristic development in the

Pscudacrs&a. There is no doubt, as the author pointed out

to me, when we were studying the Hope Collection to-

gether, that the central markings in the fore-wing oi Euralia
duhius, Pal. (neighbourhood of the Victoria Nyanza to the

W. Coast), tend to exhibit a peculiar curve which may
indicate affinity with P. dcccptor rather than the usually

accepted affinity with P. mima* Trim., but the relation-

* UiJon the under svirface, Euralia duhius appears to resemble
E. mima much more closely than it does E. deceptor and E. kirbxji.
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ship between the markings does not support the con-

clusion that the feature is primitive in the EuraHas. In

fact B. duhius has itself been so strongly modified by

mimicry of western species of Amauris, that the marking
under consideration usually exhibits only a slight although

recognisable resemblance to that of B. deceptor and B.

hirbyi.

The peculiar curve in the chief band of white spots

crossing the wing of the female Buxanthe tiheriiis (shown on
Plate XXVII, fig. 3) has also probably been produced by
secondary mimicry either of the Pseudacr^a or the Bitralim

which occur in the same locality. The case of the wide-

spread Nymphaline Aterica galene with its variable female

is more puzzling. But here also we find in both sexes

and in all forms of the female the same peculiar curve in

the chief band of pale spots crossing the fore-wing. If

this marking has been affected by secondary mimicry the

species has at any rate carried it far away from the area

where the most characteristic development is reached by
the model. This however would not be the only example

of A. galene ranging beyond its model. Thus it is shown
on p. 512 that the Amauris echeria-Si,nd-albi7naculata-like

form of the female—and in this case the mimetic resem-

blance cannot be doubted—occurs in localities near Mom-
basa, where its Danaine model is unknown. The two

dark spots (generally fused in male, often in female, occa-

sionally very minute or perhaps altogether wanting) in the

cell of the hind-wing under side may possibly indicate

resemblance to the well-known group of spots occupying

this position in the Psettdacr/Ba. E. B. P.

0. Outlying mevibers of the BlacJc-and- White Bastern

Amaiiris-centred Combinations.

Nymphalinm. Mr, G. A. K. Marshall has shown that

the African species of the genus Neptis have certain

features which indicate that they should be regarded as

outlying members of this large and complex combination.

He has also brought forward evidence which points to the

conclusion that they are themselves distasteful. There are

three species of this genus which I have taken commonly

:

—N. agatha, Stoll. ; N. marpcssa, Hoppf., and N. mcliccrta,

Drury. All these have a wide distribution and are com-

monly met with. The most abundant species is N. agatha,

and there is no doubt that, in the distribution of its black
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and white markings, it approaches most nearly to the

central members of the group. Moreover it is extremely

variable in size, some of the largest females nearly equal-

ing Amauris ocMca, Avhilst the smallest males are no
lai'ger than average specimens of marpessa and melicerta.

The species of Ncptis are very conspicuous on the wing
and have a leisurely floating flight, but they are very

active and are not taken nearly so easily as one would be
led to expect.

Besides these three species of Neptis we have two species

of another Nymphaline genus which strongly resemble

them, i. e. Heptidopsis ophione, Cram., and N. fulgurata,

Boisd., 's,\xh-'&^. platyptera, Rothsch. and Jord. Now although

these belonor to a genus so distinct in structure, being in

fact Eurytelids, yet during life they bear a very strong

resemblance to the genus Neptis both in appearance and
in habits. N. ophione is certainly an abundant species,

and I should regard N. fulgurata platyptera as quite

common, though, as far as my experience goes, its range

is far more restricted.

Associated with these species of Neptis I should place a

most interesting Lycgenid, Almna picata, E. M. Sharpe,

which departs widely from the style of colouring usual in

the family, and assumes the strongly contrasted black and
white markings characteristic of this great combination.

This species is not common, but I think it possible that it

may frequently be overlooked on account of its strong

resemblance to a small Neptis. It is true that the details

of pattern difl'er somewhat from those of any species of the

genus Neptis with which I am acquainted, but I have
found the Lyceenid very difficult to distinguish on the

wing. Its flight is even more feeble and may exhibit

something of the " floating " appearance of Neptis, while it

frequents exactly the same localities : even in size it

approaches the smaller specimens of e. g. iV. melicerta.

Moreover, the genus Aliena has been shown by Mr. G. A. K.
Marshall to be in all probability distasteful, and this

renders it likely that the species is a Miillerian member
of the combination.

[Bdbai, May 1, 1906.

This species \^A. picata] when taking its longer flights

looks almost like a moth, moving its wings with consider-

able rapidity.]
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[Address and date lost.

This Lycsenid [A. jncata] bears a curious resemblance

to a small Neptis, but its flight is much more feeble and

the " floating " character much less pronounced, so that

it is generally recognisable although with difficulty. It

also rests, as do most of its allies, with its wings hanging

down, which at once betrays it.]

Before leaving Neptis it would be as well to refer to

another species of the same genus, N. incongrua, ButL,

which has the same contrasted black and white markings

distributed in a manner different from that of Ethiopian

species generally. Its peculiar pattern produces a close

resemblance to Eurytela liiarhas, Drury, which is found in

the same localities. The first specimen of N. incoiigrua

which I captured quite deceived me, and it was not until

I had the butterfly in the net that I discovered that it

was not E. hiarbas. Now that I am better acquainted

witli both species it is not likely that I should make any

such mistake even when the insects were on the wing,

but there is no doubt that the resemblance is more than

accidental. Mr. Marshall has recognised the resemblance

of an allied species of Neptis in S.E. Rhodesia to Eurytela

Marias.*

Acrajinm. There are also the females of two large

abundant AcrminiB which, with their mimics, should, no

doubt, be looked upon as outlying members of this com-
bination. The general effect of their pattern certainly

suggests that of the black and white species of Amauris,

although, as in the genus Neptis, the details of the mark-
ing are obviously different. The central species of this

* Before leaving the Nymphalinse I should wish to draw attention

to a possible case of mimicry in the genus Gharaxes. Mr. G. A. K.

Marshall has suggested possible cases of mimicry of one Gharaxes by
another, and I think we have a parallel example at Taveta.

When looking through the series of G. etheocles, Cram., at Oxford,

I found that the two female specimens I took at Taveta differed from
those Mr. Wiggins obtained in the region of the Victoria Nyanza in

two respects, i. e. the fulvous colouring on the fore-wings was more
extensive, and the white bar in the hind-wings was much narrower.

In both these differences the Taveta specimens approach G. saturntts,

ButL, and it is noteworthy that whereas G. satumus was common at

Taveta, yet Mr. Wiggins did not send home a single specimen from
the Victoria Nyanza in his very fine series of Gliamxes from this

region.
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group is the female of Plancma aganice, Hew., form mon-
tana, Butler, which is found commonly in many localities

in East Africa. Associated with it are the white-marked
forms of the female of the common Acnea esebria, Hew.,
and of A. carmentis, Doubl., which I have once received

from Kilimanjaro. I have also once taken the female of a
Pseicdacr/va* probably the eastern representative of the
western F. hircc, Drury. This white-marked female is a
beautiful mimic of the female Planema. These three

species are so similar in pattern and flight that I do not
think it is possible to distinguish them on the wing. They
all have the characteristic leisurely flight of the Aciwinie,

and, from their large size and strongly contrasted black

and white colouring, are distinctly suggestive of the
Amauris niavius dominicanus-centred combination. Other
mimetic resemblances of and between the males of these

two common Acrseas will be described on p. 523. They
are considered with the other Ac')\'va-centved combinations,

because the pattern of the males does not, like that of the

females, enter into a distant relationship with any of the

Amauris-centred associations.

Another outlying member belonging to the same sub-

family is the female of Acriea scitis, Ward, which I have
found not unfrequently in the Coast district, and even on
Mombasa island. Here again, although the details of

marking are very different, in size and colour the

species certainly approaches this great black and white

combination.

Picrinm. Professor Poulton has suggested that Gluto-

flirissa saha, Fab., $, should be regarded as an outlying

member of the combination, but as far as my experience

goes this species is always an unmistakable Pierine, and
does not resemble the other members in its habits or

appearance.-]-

Papilioninie. I am someAvhat more doubtful as to the

position of Papilio pliilonoe, Ward, which certainly has a

floating flight. It bears more resemblance to Pseudacrxa
lucrctia exi')ansa than to any other member of the com-
bination, but the white areas are much more extensive

and it can always be easily recognised.

* Pseudacrxa rogersi, sp. nov. See Appendix, p. 549.

t Mr. Roland Trinien suggested in 1881 (Proc. Ent. Soc. Lond.,

p. vii) that the $ saba might be a mimic of the widely-spread and
evidently protected African Hypsid moth, Nydemera apicalis, Walk.
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II. Amauris echeria-and-alhimaculata-ccntred Comhhiation

from the Kikuyu Country.

My experience of this interesting combination has been

chiefly derived from recent visits to the Kikuyu country,

although I have also encountered it on and near Kiliman-

jaro. The following captures at various localities in the

Kikuyu country will give some idea of the relative

abundance of the models and their various mimics.

(a) Weithaga.

The numbers of specimens of this group taken at

Weithaga have been arranged in the following tabular

form by Professor Poulton.

Weithaga.
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Unnoted specimens in good condition.

All the mimics have white spots in fore-wing and

yellowish patch in hind except the males of the fallax

form of A. johnstoni, Godm., which have yellowish spots

in fore-wing, [The fallax are very interesting in that

they resemble the two specimens captured by Mr, and
Mrs. S. L. Hinde, one at Fort Hall and the other above

the Goura River, and described as trending in the direc-

tion oi johnstoni in Trans. Ent. Soc. Lond., 1906, p, 309.

E. B. P.]

These captures compare in an interesting manner with

those made by C. A. Wiggins, near the N.E. shores of the

Victoria Nyanza, and described by Mr. S. A. Neave, M.A.,

B.Sc, F.E.S.,in Trans. Ent. Soc. Lond., 1906, pp. 213, 214.

(b) Nairohi.

1906, Aug. 30. F. echcrioides, Trim., 1 $.

1907, Feb. 2. Acnea johnstoni, Godm., f semifidvescens,

Oberth., 1 ^ slightly worn.

Feb. 4, P. echerioides, 3 ^, 2 slightly worn ; the third

represented in Plate XXVIII, fig. 5.

F. echerioides, 1 $, worn, and right hind-wing notched.

F. jacksoni, E. M. Sliarpe, 1 $ . Represented in Plate

XXVIII, fig. 3.

F. dardamcs, probably sub-sp. tibullus, 1 ^. Represented

in Plate XXVIII, fig. 7.

F. dardanus, probably sub-sp. tihullics, 1 $ of the cenea,

Stoll., form, somewhat transitional towards the hippo-

coon $ £, worn and much chipped, apparently by birds.

Represented in Plate XXVIII, fig. 6.

Acr^a johnstoni, ioxm. jiavescens, Oberth,, 1 ^, worn.

On this last-named day many other males of both

F. echerioides and F. dardanus were seen and several

females of the hippocoon form of the latter. It is inter-

esting to note that although the model was not taken, no
less than three species of Fapilio possessing echeria-albi-

macidata-like females were captured on Feb. 4.

(c) Kijabe.

1906, Aug. 3. Amauris alhiviacidata, Butl., 1 ^, Repre-

sented in Plate XXVIII, fig. 1.

Fajnlio jachsoni, 6 ^, 3 $

,

1 ^ with -right hind-wing with anal half shorn off;

rather worn.
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1 $ and 1 $ , each with chip in left hind-wing, the ^
a little worn, the $ fresh.

Of the rest, 2 ^ and 2 $, a little worn ; the most perfect

% is represented in Plate XXVIII, fig. 2.

Aug. 6. P.jacksoni, 2 $ and 2 ^. Both females worn,

one slightly.

1907, Feb. 6. P. jacJcsoni, 1 $ and 2 $. Both females

worn, one slightly, and both chipped near anal angle of

hind-wing.

(d) Mogoiri and Tuso,

1907, April 29. Aniauris alhimaculata, 2 ^, rather worn,

March 1. A. alhimaculata, 1 ^, much worn.

Neptis ivoodwardi, E, M. Sharpe, 1 $, worn, hind-wing

patch white.

March 2. N. woodiuardi, 2 ^, one a little worn.

1. Tlie Primary Danaine Models.

In Kikuyu Amauris alhimaculata, Butl., is the dominant
species and all my specimens belong to it, whereas on Kili-

manjaro Amauris eclieria, Stoll., is also commonly found,

as is usually the case where A. alhimaculata occurs. It is

quite probable that A. eclieria. exists in Kikuyu, but it

must have been comparatively rare in the under-mentioned

localities at the times when I visited them.

2. Nymfhaline Mimics.

I have never met with Euralia mima, Trim. ;
* and the

British East African forms of Pseudacrxa lucrctia seem to

fall more properly into the group of which A. ochlea is the

centre. Certain varieties of the female in the closely allied

sub-species tarquinia from Natal are, on the other hand,

excellent mimics of Amauris echeria and alhimacidata.

A form of the female Aterica galcnc appears to be a
well-marked member of this group, while the male is

a more outlying member. Although probably always

mimetic this species is very independent of the local

* When glancing over the splendid collection of Congo butterflies

in the Brussels Museum, under the kind direction of Monsieur
Severin, I noticed several ec/^eHa-like specimens of Euralia dinarcha,
Hew.—the var. bartteloti—Grose-Smith, from Beni Bendi, in the
central part of the State. I was astonished at this because it was
fairly certain that the well-known models did not exist in that
locality. Turning to the Danainx, it was at once evident that a
form of Amauris egialcd, Cram., with an ochreous hind-wing patch,
occurred at the same locality and supplied the model. E. B. P.
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presence of its models, and the specimens of this par-

ticular form of the female with a brown patch on the

hind-wing were taken in the coast localities from which
the Danaine model is in my experience absent, although

it is common near Voi, 100 miles inland. These captures

of galcne in the coast localities were as follows :—Kaya
Kauma (Aug. 21, 1903), Rabai (May 10, 1906). Jilore

(July 16, 1906), Ndzovuni (July 21 and Oct. 5, 1906).

[Address and date lost.

Aterica galene bears some superficial resemblance in

colour to Amauris alhimaculata, but its habits are quite

different. Like all this group it is fond of sitting on the

ground in paths of woods where there is much light and
shade. If disturbed it merely flies a little way and settles

again.

Acr^a johnstoni and Neptis woodwardi bear somewhat
the same relation to this group as Plancma aganicc and
its Pseudacrma mimic bear to the black white and A.
niavius dominicanns group, viz. the relation of a pair of

secondarily associated butterflies which are also members
of a large combination surrounding a primary Danaine
model. Both Acrasa and Ncptis resemble each other in

habits, and on the wing it is difficult to distinguish them.
Their appearance is, generally speaking, not dissimilar

from that of the primary model in spite of its much greater

size.]

[Babai, Sept. 30, 1906.

Of those new to me [in Kikuyu] the most interesting

was a species of Ne^Ms [^N. woodwardi] which seems to

have been modified so as to resemble Acr^a Johnstoni,

though the resemblance is not very close.]

Professor Poulton has added to this account of the

Nymphaline mimics of the Ammiris echeria-Sind-allmnacu-

lata-centYed combination a comparison of the specimens of

Ncptis looodtoardi captured far to the W. of the Rift Valley

with those taken by me just E. of it.

(a) Specimens of Neptis woodivardi from the E. of the Rift

Valley compared with those from the W. E. B. P.

It is very interesting to compare the 8 specimens of

Neptis woodiva7'di, E. M. Sharpe, obtained by Mr. St. Aubyn
Rogers on the eastern heights overlooking the Rift Valley,

with the equal number captured by Mr. C. A, Wiggins
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near the N.E. shores of the Victoria Nyanza, far to the
W. of the Valley. Mr. Wiggins obtained 7 specimens
from the Tiriki Hills, about 20 miles north of Kisumu.*
These hills are covered with dense forest, and the collection

was made at a height of about 5100 ft. An eighth speci-

men was captured by Mr. Wiggins at Kakamega's (5500 ft.)

near Mumias on the Uganda Railway, about 15 miles N.E.
of Kisumu—a locality which did not come within the
scope of Mr. Neave's paper in the Novitates Zoologicse.

The 8 specimens were captured by Mr. Wiggins on the
following dates :

—

Kakamega's, Dec, 1902 ... one male.

Tiriki Hills, Feb. 26, 1903 ... two males: one represented

in PL XXIX, fig. 3.

Tiriki Hills, Feb. 27, 1903 ... one female: represented in

PL XXIX, fig. 4.

Tiriki Hills, Mar. 17, 1903 ... two males, one female.

Tiriki Hills, Mar. 19, 1903 ... one male.

Corresponding with the fact that Mr. Rogers' specimens
came from the E. of the Rift Valley in a country where
the influence of the dominant Amauris albimaculata (and

perhaps echeria, see p. 511) is at its highest and the
mimetic combination surrounding it of the greatest size,

the individuals of Neptis woodwardi are distinctly better

mimics than those obtained by Mr. Wiggins in an area

where the two species of Amauris are less dominant and
attract a smaller association of mimetic species (compare
Figs. 1 and 2 with 3 and 4 on Plate XXIX). The four

white spots in the fore-wing are larger, and generally

much larger, in the eastern forms. A minute fifth white
spot close to the costa of the fore-wing is present in all the

E. specimens, absent from all the W. males except the one
captured on March 19. All possess this marking upon the

under surface, although in one of the Tiriki males it is

exceedingly minute. The feature upon which the mimetic
resemblance chiefly depends is the ochreous bar crossing

the hind-wing. This is so narrow in the VV. males (Plate

XXIX, fig. 3) that they can hardly be said to belong to

the echeria-ceutveil combination at all. The two W. females

* S. A. Neave in Nov. ZooL Vol. XI, 1904, pp. 323 and 350, 351.

See also Trans. Ent. Soc. Lend., 1906, p. 214, where the same author
points out that Neptis woodwardi, is an outlying member of the
A. echeria-and-alhimaculata-centved combination.
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(Plate XXIX, fig. 4), however, in which the bar is much
wider and the white spots in the fore-wing much larger,

are distinct members of the combination, with a strong

secondary approach towards the proteina, Oberth., form
of AcTiea johnstoni. The E. males (Plate XXIX, fig. 1)
resemble these two W. females in both size of spots and
breadth of the ochreous bar, so that they too are well-

marked members of the association. The single E. female

(from Weithaga) is developed still further in the same
direction (Plate XXIX, fig. 2), being as far in advance of

the E. females as these ai'e beyond their own males.

It is probable that Ne-ptis woodivardi has been deve-

loped from a form resembling N. incongrua. As regards

the reduction of the spots in the fore-wing and the loss of

the fifth spot the W. males are more specialised than the

E. As regards the development of an ochreous patch out

of a narrow band the E. males and especially the female

are the more specialised. In N. incongnm the numerous
white spots form an irregular bar across the fore-wing. By
the loss of certain spots the bar-like appearance disappears

in N. woodwardi, while just those elements are retained

which bring about the mimetic resemblance to Acrwa
johnstoni. In the same manner the narrow white bar
crossing the hind-wing of incongrua is withdrawn towards

the base, broadened, and transformed into ochreous in

woodivardi,—all of which changes are in the directions of

the Acrseine secondary and Danaine primary models. The
hind-wing bar of looodioardi from both E. and W. of the

Rift Valley occasionally retains more or less of the white

ground of incongrua. In such examples the costal end of

the bar is generally tinged with ochreous. E. B. P.

3. Acri&ine Mimics.

The resemblance of the proteina, fiamscens, and fallax

(= hilimandjara, Oberth.) forms of A. johnstoni to the

echeria-albimaculata models was described and figured by
Professor Poulton in 1906,* together with the likeness of

the forms ftdvescens, Oberth., and scmifulvcscens. to very

different Danaine and Acrseine models. The mimicry of

Amauris echeria by the commonest forms of A. johnstoni,

viz. proteina and Jlavesccns, had been suggested by the

same naturalist as early as ISOT.f His 1906 memoir
* Trans. Ent. Soc. Lond., 1906, pp. 299-311, Plates XXI, XXII.

f Report British Association, Toronto, 1897, pp. 688-691.
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above referred to, dealt with the material obtained by mo
in Taveta and from the slopes of Kilimanjaro, but no
complete list of specimens is given in it. Later captures

have so far increased the series of this protean species as

to make it worth while to publish the whole list from
these localities and from Dabida Hill in the Taita district.

It will be thus possible to gain some idea of the relative

abundance of the various widely separated forms.

(a) Tahular statement of the forms of Acriea johnsfoni

captured at Taita, Taveta, and Kilimanjaro, May 1904-
Jan. 1906.

LOCALITY AND
DATE.
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The following specimens are figured by Professor Poiilton

in Trans. Ent. Soc. Lond., 1906, p. 281.

F 1 figured in Trans. Ent. Soc. Lond., 1906 : Plate XXII, Fig. 2^.

F 2 „ „ „ Plate XXI, Fig. 3^
F3 „ „ „ „ Fig. 2a.

F 4 „ „ „ „ Fig. \\
F5 „ „ „ „ Fig. 1^
F6 „ „ „ „ Fig. 4\

The tabulated examples of jiavcscens possessed very

pale ochreous spots in the fore-wing, so that it was diffi-

cult to distinguish worn specimens from froUiiia with its

white spots. Omitting the consideration of fallax, which

may be a distinct species, it is seen by this list that

semifulvcsccns is by no means rare as compared with the

other two forms.

[So far as this comparatively short list enables us to

^ndge, fidvesceois is nearly half as numerous and scmi/ul-

vcscens about a third as numerous as the combined proteina

and Jiavescens forms. This means that they are far from

rare, and helps us to understand the probable secondary

mimicry of fulvescens by the under side of the female

Acrxa uvui, Grose-Smith. A single specimen of the

female of this small Acrma was captured in Mamba, Kili-

manjaro, on September 25, 1905. The under side of the

specimen differs entirely from that of the extremely

abundant male and from other females of its group, in

the overspreading fulvous tint which tends to obliterate

the markings, producing at the same time a considerable

superficial resemblance to the fulvescens form of A.j'ohn-

stoni.

The fulvescens form, in addition to its mimicry of the

dorippus, Klug, form of Danaida chrysijjpris, L., resembles

the dai7'a form of Aciwa encedon, L. Both dorippus and

daira, Godm, and Salv., are the dominant forms of their

respective species. The local form of Acnva douhledayi,

Guer., of which a male was taken on Kilimanjaro, January

26-31, 1906, also much resembles daira and fulvescens,

and w^ould probably be indistinguishable from these when
upon the wing. E. B. P.]

[Address and date lost.

The two different forms of this [Acr^a j'ohnstoni] re-

semble other protected species, the commoner forms [po^o-

teina onA flaveseens^ being very like A. albimaculata which
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is common on the Taita hills : the other form \_fulvescens'\

I thought to be a different species until I perceived that

the white spots on the fore-wing were traceable though
almost obsolete. It is very difficult to distinguish it from
Acnea cncedon on the wing, but it is I think both brighter

and lighter in colour. It is more active than most Acraeas,

but shares with these their remarkable resistance to

Potassium cyanide in the killing bottle.]

[Mombasa, April 5, 1905.

A. johnstoni I have only found on the hills at 3000 ft,

upwards. I did not get it at Taveta, or indeed A. alhimacu-
lata, which also seems a hill insect.]

[It will be seen by reference to the table on p. 515 that

soon after the above letter was written, forms of A. john-
stoni were taken at Taveta. E. B. P.]

4, Papilionine Mimics. The mimetic females of the three

species of Papilio are well shown, two-thirds of the natural

size, on Plate XXVIII, together with their non-mimetic
males and chief Danaine model. It is seen that the
females of Fapilio jacksoni (Fig. 2) and especially of P.

echerioidcs (Fig. 4) are more perfect mimics of the Amau-
ris (Fig. 1) than the cenea female form (Fig. 6) of P.

darclanus (mcrope), probably sub-species tihvllus. The
latter happens to be a very imperfect specimen of a variety

tending towards the hippocoon female form and rather a
poor mimic. The series of specimens represented in

Plate XXIV of this year's Transactions (1907) shows that

the mimicry of the cenca form is usually better than in the
example here figured, I have already alluded to the fact

that all three Pajnlio mimics were taken at Nairobi on
the same day (see Figs. 3, 5, 6 and 7 on Plate XXVIII),
though one species (P. jacksoni) was represented by the
male only which is not mimetic of Amauris. Another
point of interest is the local preponderance of Pctpilio

Jacksoni where it is found. This preponderance at Kijabi

is, I think, fairly represented by the series obtained there,

and suggests that the Papilio may itself be distasteful to

certain enemies, but gains advantage in the adoption by
its female of a well-known Uanaine pattern. Although a
mimic, the Papilio may in its own habitat far outnumber
the model, which however has a much greater range and
is of course as a whole an infinitely more abundant insect.

In nature the Papilio echerioiclcs female is much nearer
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to the primary model than the other female Papilios,

and, were it not for the characteristic habit of hoverino'

nervously over a flower, it would be very difficult to dis-

tinguish it from the Amauris. This close resemblance is

especially remarkable when it is remembered that the

under surface is mimetic of a very different model

—

Plancma aganice.

I have never met with the ccnea form of the ^ of

P. dardanus sub-species tilmllus at all frequently, although

I have taken it at Taveta, e. g. on August 4, 1905. Further-

more, three specimens were brought me from Kilimanjaro,

where it is probably common. Two of these are dis-

tinguished by the yellow colour of the disc of the hind-

wing and some of the fore-wing spots, suggesting affinity

with the primitive trimeni-\\ke cenea female forms of

Papilio -polytroflius from the Kikuyu escarpment.

1 have also received males of Pcqnlio echerioides from
the same locality and have taken them at Taveta and in

Taita.

[Ifomhasa, April 5, 1905.

On Dabida [Taita] I have only taken Pajnlio echerioides

above 8000 ft]

It would be of great interest to obtain the female from

these localities, but there can be no doubt that it is the

same form as that captured in the Kikuyu country. Dr.

Karl Jordan, who has seen the specimens, informs me that

they are not quite the same as typical echerioides from

Natal, Gazaland, etc., but are transitional between this

and the Abyssinian sub-species, oscari, Rothsch. and Jord.

5. 3Ioth Mimics.—Aletis monteironis, Druce, is an abun-

dant species in North Kikuyu and, owing to its slow

flight, a most conspicuous insect. It frequents more open

country than the Amctvns, but they may often be seen

flying together. The resemblance is not strong on the

wing, as the large pale areas of the moth are very pro-

minent, and it is probable that it is itself a protected

species, and has been but little modified by its association

with the Danaine model.

(a) Further Notes on Moth Mimics. E. B. P.

The day-flying moth, Aletis monteironis, Druce, which

looks so entirely different from the Amauris in the

cabinet, is, Mr. Marshall informs me, quite a good mimic
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of Amaitris lobcngida, E. M. Sharpe, when upon the wing.

It occurs plentifully in British East Africa in localities

where Amcmris echeria and albimacidata are dominant.

Thus I have received many from the neighbourhood of

Fort Hall captured by my kind friends Mr. and Mrs.

S. L. Hinde. Colonel Manders, who captured it with one

of the Amauris models at Delagoa Bay, informs me that

he thought it a good mimic on the wing, but when the

set species were compared the very different patterns led

him to conclude that he had made a mistake. The whole

Georaetrid genus Aletis is undoubtedly highly distaste-

ful. Its ordinary pattern, e. g., that of A. helcita, Linn., of

the West Coast and A. libi/ssa, Hopff., of the East, is pro-

bably the centre of an important combination (see p. 522)
associated with that which surrounds Danaida chrysiiypus,

but possessing strongly-marked independent aposematic

elements of its own. In spite of these latter, the associa-

tion with chrysippiis has always been looked upon as

synaposematic—a conclusion now strongly confirmed by
this undoubted resemblance upon the wing of another

species of Aletis to another Danaine model.

Aletis monteironis only differs from A. lihi/ssa in the tint

of the ground colour, a peculiar ochrcous in the former, a

brilliant fulvous in the latter. A. monteironis is probably

a form of A. libi/ssa which has undergone a change in the

tint of the ground colour in areas where the echeria (or

lobengida) and albimacidata models are dominant. In spite

of the special resemblance to A. lobengida observed by Mr.

Marshall the distribution of the moth clearly indicates

association with both the other allied forms of Amauris,

viz. echeria and albimacidata. E. B. P.

III. Danaida (Limnas) chrysippus-centred Combination in

British East Africa.

1. The Primary Danaine model. In East Africa gener-

ally the form dorippus, Klug (Idugii, But!.), is far more
common than the type form, probably in the proportion

of ten to one.

D. chrysippus seems very subject to the attacks of

Dipterous parasites. Out of 10 pupte which I bred from
larVcB at Weithaga no less than 9 were destroyed by the

larva3 of a fly, which has been identified by Mr. E. E.

Austen as belonging to the genus Blepharipoda, of the

Tachinidtii. These emerged on various dates in April,
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1907. Thus my experience in British East Africa con-

firms that of Mr, G. A. K. Marshall in Rhodesia* and of

Colonel J. W. Yerbury at Aden,f and supplies further

evidence in refutation of Erich Haase's J assumption that

the immunity of specially protected forms is absolute and
defends them from the attacks of parasitic foes as well as

vertebrate enemies.

[Taveta, July 5, 1905.

I), clirysippus, for several months past, as far as I have
seen, has been always of the Idugii form, and I have not

seen 6 specimens of the type form in 6 months.]

[Rabai, May 1, 1906.

Have you any reason to believe that the Idugii form is

spreading at the expense of the type form of D. chrysippus ?

It would certainly seem to be the case in this Protectorate.

The great rarity of the type form which I noticed before

is by no means confined to Taveta, but seems universal

on the Coast district, where the climatic conditions are

anything but those of a desert area. I doubt if I have
seen half-a-dozen of the type form in the last 2^ months,

whereas the Mugii form has been as common as usual.]

2. Nymphaline Mimics. Hypolimnas misijjpics, Linn.,

also abounds in British East Africa, but unlike the Danaine
model, the proportionate number of the two females (inaria,

Cr., and the type form) shows no marked preponderance
on either side.

There are also two species of Eiiryphene—E. senegalensis,

Herr.-Sch., and E. chricmhilda, Stand., both occurring in

the Coast hills, the females of which seem at first sight to

come into the chrysijjpus-cenired association. Both species

frequent shady places and are generally common where
found. Both male and female of both species settle on the

ground and on plants with their wings spread out. They
differ somewhat in their preferences, E. senegalensis being

generally found in cultivated country—banana plantations

and such like—whilst E. chrkmliilda affects the real forest

country and is more local. In both species the female

greatly resembles L. chrysippus, but on the upper side

* Trans. Ent. Soc. Lond., ,1902, p. 338.

t Journ. Bomb. Nat. Hist. Soc, 1892, p. 209.

\ Researclies on Mimicry, Part II, English Translation, Stuttgart,

1896.
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only ; while the male, which is destitute of the black and
white tip, cannot be said to mimic this Danaine. The
habits of both Euryphenes are however markedly different

from those of the other members of this combination. All

these latter have a leisurely floating flight which increases

the resemblance to the model. The Euryphenes, on the

other hand, are characterised by a rapid skimming flight

close to the ground, on which they are very fond of settling

with their wings expanded. In such a position they are

really very inconspicuous in the intense light and shade of

the woodland and forest habitat which they prefer. They
have moreover an under side which is evidently procryptic,

and when sitting with closed wings they are exceedingly

difficult to detect even when one has actually seen them
come to rest. However, it is just possible that they may
obtain some advantage from adopting a well-known apose-

matic appearance, and it is certainly difficult to account

for the pattern of the female in any other way,

[3Iomhasa, Jan. 31, 1905.

I must say I have doubts about the species oi Eitryphene

which resemble L. clirysipinis being mimics at all. There
are two species of this group in the Rabai district, of

which one is common and widely distributed in the district

[£'. sencgalensis], whilst the other seems much more local

[E. chriemhilda]. Both of these have [in the female] the

colouring of the type form of Z. chrj/sippus, but their

habits are totally different. They are woodland insects,

and have a rapid skimming flight about a foot from the

ground, on which they are very fond of settling, though
they also settle not unfrequently on low bushes. They
almost invariably settle with their wings expanded, and
frequently remain in this position for a considerable time.

In fact, their habits and haunts are so totally different

from those of D. chrysippus as to make it exceedingly

unlikely that they are in any true sense mimics at all.]

3. Acrxinc Mimics. Acrxa encedon, L., is quite common
everywhere, and the form daira, mimicking doripims, is

certainly considerably more abundant than the typical

encedon. The fidvescens form of Acrxa johnstoni with

other convergent Acroeas belonging to the dorippus-

centred combiuation has been already considered on pp.

514-517.

4. Papilionine Mimics. Papilio dardanus, sub-sp. tihdlus,
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^ form troplionius, Westw. This form of the female is far

less common thaa the liippocoon form, but it does occur at

Rabai, etc., and, as is well known, bears a remarkable resem-
blance to the Danaine model. Its flight is stronger and
generally more lofty, so that it can be recognised on the

wing, but in all other respects it is a very good mimic.

A new form of the female from Nairobi is described by
Mr. Roland Trimen in the Appendix (p. 554) under the

name dori2)2')oides. As its name implies it is a mimic of

the doripptis form.

5. Moth Mimics. The Geometrid {Boarmiinx) moth
Paraptydiodes tenuis should probably be associated with
D. chrysipims, to which in general pattern it bears much
resemblance. The moth is however, like the Euryphenes,
a forest insect. I have taken it at Ndzovuni, near Rabai
(July 21, 1906).

IV. The Aletis-Euphmdra Combination in British Bast

Africa.

I have not as yet encountered many of the members
of this powerful association so closely related to the

chrysippus-centred combination and yet distinguished by
distinct and conspicuous characters of its own. The
probable central model in British East Africa is dis-

tinguished in the British Museum, as Aletis ethelinda,

Kirby, from the well-known south-eastern species A. lihyssa,

Hopff. The only apparent difference is the deeper richer

tint of the fulvous ground colour in the examples of the

more northern form in the National Collection. My own
specimens however taken at Rabai (a male on Oct. 13, a

female on Oct. 30, 1906) do not differ in this respect from
the southern Aletis libyssa ; and it is exceedingly doubtful

whether A. ethelinda can be maintained as a separate

species.

The only other member of the combination I have seen

is E'liphmdra eleus, Drury, which I have once taken at

Rabai in forest countr3^

B. ACR^A-CENTIIED MiMETIC COMBINATIONS.

These associations differ from those with Danaine
models, because of the dominant place taken by synapose-

matic Acrseas themselves, and consequently the smaller

proportion of mimics belonging to other groups.
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a. A Plancma-Acnea-centred Combination.

Both at Taveta and Rabai the form of Planema aganice,

Hew., which has been named by Dr. Butler Planema
montana, is common. This form is characterised by the

rich fulvous colouring of the male, the female coming
into the black and Avhite combination centred round

Amauris niavius f. dominicanns, as referred to on pp. 507,

508. Associated with this species, but perhaps always less

numerous, I took a form of Acrma esehria, Hew., called

by Miss Sharpe Acr/va jacJcsoni, which bears a strong

resemblance to it, especially on the wing, where the details

of the black and fulvous colouring would not be prominent.

This form is considerably smaller than Plamema aganice,

but they are so much alike that it was some time before

I realised that they were not the same species.

[Eahai, July 1, 1908.

I once took a Pseudathyma (possibly a new species),

now in the British Museum, which quite deceived me on

the wing. I took it for A. esehria until I had it in the

net]

[Plymouth, Jan. 2, 1908.

I may also refer to the obvious resemblance of a male

Pscudacraia * to the males of these two Acrgeines [especially

the rich fulvous-marked Planema montana], although I

have not myself taken this mimic. The single specimen
(from Shimba) in the collection I sent to Oxford, was
given to me. This Pscudacriea from Shimba is probably

the male of the form allied to P. hirce, mentioned on

p. 508.]

1. Further notes on Planema-Acreea Comhinations.

E. B. E
My kind friend the author has presented to the Hope

Department the following specimens of Planema aganice f.

montana together with the Acrseas resembling it :—
Dabida (May 25—June 16, 1904) : 2 ^ and 3 ? of

montana, all normal except one female with a pale ochreous

instead of a white patch on the hind-wing. There are no
specimens of A. esehria from this locality.

* Pseiidacrsea rogersi, sp. nov. See Appendix, p. 549.
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Taveta (May 8, 1905—Jan. 30, 1906) : 7 ^ and 4 $ of
montana, 2 of the females with the pale markings of a
cream tint instead of white : 6 A. csehria, of which 2
resemble the males of montana and possess fulvous
markings, the others pale ochreous.

Kilimanjaro (Jan. 26-81, 1906): 1 $ montana: 1 $
Acrma carmentis. The latter is white-marked and re-

sembles the much larger female of montana.
In looking through the fine collection of butterflies from

the Congo State in the Brussels Museum I was surprised

to find that the form montana was abundantly represented
from this area.

In Mr. St. Aubyn Rogers' experience Acraja csebria is

less abundant than the Planema, and the above figures

support this conclusion. In Southern Africa, on the other
hand, the AcTcVa appears to be much commoner than
P. aganice. There is however a similar mimetic relation-

ship,—and the same is true of the representative forms of

Acrasa and Planema on the West Coast. Everywhere
the Acrxa seems to exist with the Planema and to act

as a variable and unstable mimic. The far greater con-
stancy of the colours of the Planema leads to the
inference that it is the model and the Acrxa the mimic.
Varieties of the latter commonly diverge and become
rough but undoubted mimics of Danaida chrysippus.

There can be no doubt that the usual strong superficial

resemblance between these two Acrxinx, combined with
the divergence of esehria from the ordinary colouring and
pattern of the genus Aerxa, led to its erroneous inclusion

for a time in Planema.
It is interesting to attempt to answer the question why

Planema aganice acts as the model although it is, pro-

oably for the most part, a less abundant species. The
reason is probably to be found in its greater constancy and
also in its larger size. There are several other instances

of mimetic associations between Planema and Acrma : in

all that I am acquainted with the Planema is the larger

insect and appears to act as the model. The dominance
of a butterfly in the environment is affected by size as

well as by numbers and other qualities : cMeris jxirihits, a
large butterfly is likely to act as model for a small one.

In a parallel instance from tropical America, the larger

Nymphaline, Colienis julia, Fab., appears to act as model
for the smaller Heliconine, Eucides ali]jliera, Godt., both
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species swarming together over an immense range, and both

probably equally distasteful. Evidence that Coloinis is the

model is yielded by a comparison of the northern and
southern forms of both species. The northern Eueidcs,

although diverging from the southern in the same manner
as the Colz&nis, has not changed to so great a degree. In
other words, the Colmnis leads and the Bueidcs follows.

It is interesting to note that greater conspicuousness

due to size may act in the same manner as greater con-

spicuousness due to pattern. Amauris dominicanus as

contrasted with A. echeria, etc, seems to be an example of

dominance due in large part to pattern. (See p. 432.)

These causes of predominant influence are of course

relatively rare, the usual causes being greater unpalatability

and superior numbers. Thus in nearly all the examples
of mimicry figured in the four plates accompanying this

memoir, the mimics are larger than their models, but the

latter belong to the highly protected Danainai and the

genus Mylothris. The mimicry of the larger red and black

Acrseas by the immense Papilio antimachus, Dru., is a

grand example of models far smaller than their mimic.

There can be no doubt however that the models are here

enormously more abundant and probably more distasteful

than their gigantic mimic. In the case of Planema-
Acriea and of CoLxnis-Eueidcs discussed above, there is not

the same evidence for discriminating widely between the

palatability and the relative abundance of the members of

each pair. Their difference in size remains as an
important distinction, and in both cases there is evidence

that the larger species has acted as the model.

E. B. P.

b. Bed-and-hlaclc Combination centred ly large Acr/eas.

The commonest species in this group is ,Acrwa natalica,

Boisd., which is often very abundant, e. g. at Taveta. There
are however several other Acrseas which come into this

group, though the distribution of the black spots on the

red ground varies a good deal. These include A. acara^

Hew., A. anemosa, Hew., A. areca, Mab., and A. pharsalus,

Ward. Together with these must be associated the larger

Nymphaline butterfly Pseudacrxa trimenii, Butl., which is

connected with the other species as regards pattern by
A. acara, as regards size by A, areca.
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Now although I have usually found P. trimcnii a rare

species, this is not the case at Rabai, In fact, in some
seasons it is more common than any other member of the

group with the single exception of A. ncUalica. It

frequents much the same situations as the Acraeas but its

flight is more lofty and sustained, and when alarmed it

goes off at a great rate. Still the integuments of the
thorax are very tough and quite different from those of

species which adopt a protective (cryptic) appearance.

Although the specimens of trimcnii fiom British East
Africa differ in some details from the South African type,

still they always have the brilliant pink and ]iearly white
under side which at once distinguishes them from the

nearly allied P. hoisduvali, Doubl., in which the corre-

sponding surface is ochreous.

[Tavda, July 5, 1905.

Abantis tettensis, Hopff., mimicking on the under surface

and at rest the pattern of the smallest Acrieas of the

douhledayi type, was quite common here in the rains in

one place. It flies backwards and forwards with great

rapidity quite in the usual skipper manner, and always
settles with wings half-raised, so that it gives no idea of an
Acriea on the wing or during the brief pauses between
successive flights.]

1. Further notes on Comhination centred hy large rcd-and~

Hack Acrseas. E. B. P.

This group of large Acrjeas also includes Acrxa chilo,

Godm., captured by Rev. St. Aubyn Rogers in several

localities. A. astrigera, Butl., not in his collection, but
sent to me by Mr, and Mrs. S. L. Hinde from Fort Hall

and Kitui, must also be regarded as a member, although
apparently much rarer than any of the others. The group
is furthermore perhaps united by its smallest members,
A. 2^harsalus and small individuals of A. natalica, with the

still smaller species,

—

acrita, Hewits., Irxsia, Godm., douhle-

dayi, Guer., and neohule, Doubl. The following table

shows the numbers of specimens (with the inclusive dates)

at Oxford captured by Mr. St. Aubyn Rogers at various

localities in British East Africa.
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LOCALITIE8.

/Mcinbasa

Rabai

Kalolein, Kaya Kauma,
i. and Kowini . . . .

JiIore,Mangf^H,Ndz'<vuni,

aii'l Mleji (Giryaiiia) .

Mwaeba Hill aud .Shiniba

ttzzens (Uganda Railway) .

Mackinnon Road (Uganda
Railwa) ) and Maketao . .

Voi to Taveta
Taita Plain, Dabida and

Sagalla Mountains . . .

Taita
Taveta

Kilimanjaro

May 16—June
25, 1904.

April 1, 1&05.

May 28—Oct.
U, 1903.

March 24, 1906
—Jan. 21, 1907.

Feb. 21, 1903—
Jan. 13, 1904.

March 12, 13,

1906.

July 16-24, 1906.

Xov. 25, l'.m.

Oct. 4—Dec.,
1900.

May 19, 1906.

April 10—June
13, 1905.

Aiiril, 1905.

May 25—Jun.
21, 1904.

May 2fi, 1905.

April 13, 1905—
Jan. 26, 1906.

3Iay, 1905—
Jan. 31, 1906.

Totals 11 18

When the author was in England I asked him if he

would kindly give me his general impressions of the rela-

tive abundance of the chief members of this important

combination. At Rabai, A. natalica was the commonest,

and then the following species arranged in the order

of their abundance :

—

Fseudoxrssa. trimenii, Acrxa, acara,

A. a/nemom, A. areca. At Taveta, on the other hand,

where no.talica swarms, the PsevAacrssa. was the rarest, and

no definite impreiision remained of the relative numbers
of the others. In the neighbourhood of Taita, rco.talica

was the commonest species, and a.reca. next, while the

Pseudacrmo. was not seen.

It is important to bear in mind these impressions,

founded on an experience going back to 1898, when study-

ing the table printed above.
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The relation of the eastern and western sub-species of

Pseudacnea hoisduvali to their respective Acraeine models
is interesting and peculiar. There can be no doubt that

the eastern sub-species trimenii with its conspicuous sub-

apical yellow-ochreous fore-wing bar, mimics Acrj^a acara

(in which the apical portion of the fore-wing is warm red-

dish-ochre), and bears no very close resemblance to areca or

to any of the other large red black-marked eastern Acrgeas.

The western hoisduvali, on the other hand, is a much
closer mimic of Acrma egina, the western representative of

areca, than it is of zetes, the representative of the eastern

model of trimenii. This is all the more remarkable because
zetes is replaced by acao^a in the Cameroons, as I was
astonished to find in the collection of the Brussels Museum.

This mimetic relationship is unusual, and is all the

more remarkable because the eastern mimic is transitional

into the western, the eastern model into the western zetes,

the western model into the eastern egina. It is probable

that this curious relationship is to be explained by the

fact that acara is, on the whole, predominant over areca

in the range of trimenii, and egina (the W. representative

of areca) predominant over zetes (the W. representative of

acara) in the range of hoisduvali. (Compare Mr. Roland
Trimen's account on pp. 552-554.*)

A very interesting detail in the mimetic resemblance
of the Fseudaerxa is to be seen in the palpi, which are

orange like those of Acrsea acara, A. areca, A. anemosa,

and A. natalica. A parallel case is to be found in the

Methona-Thyridia-centved combination of tropical South
America, in which the yellow or orange-clubbed antennse

of the models are mimicked by Danainm {Ituna), Pierinse

{Dismorpliia) and Castniid moths. In both cases the

small size of the mimetic feature is probably compensated
by its prominence. E. B. P.

c. Comhination of small fulvous and Mack Acrmas from
Weithaga.

This group consists entirely of species of the genus

* Just as Mr. Trimen finds obviovTs links with the western boisdn-

vali in the pattern of certain eastern individuals, and especially

one of the Eabai specimens here referred to, so also a clear transition

towards the eastern trimenii may be seen in Angolan specimens in

which a trace of the ochreous sub-apical fore-wing bar is present.

It is however probable that acara and not zetes is the Angolan form.
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Acnea, i. e. A. cahira, Hopff. ; A. vinidia, Hew. ; A. alicia,

E. M. Sharpe, and A. Urpsichore, L. (serena, Fabr.), the

latter being an outlying member.
In Northern Kikuyu it is the local species A. alicia,

which is dominant in numbers. This species is by far the

most abundant butterfly in the whole country, and I once

counted 460 specimens which had settled for the night on
one small tree. A. alicia flits restlessly round bushes and
small trees, quite after the manner of some of the blues.

They settle occasionally on the trees or on low herbage.

The males are much the commoner. Although so different

on the under side, I could not distinguish the males and
females on the wing. The female of A. alicia is dimor-
phic on the under side, and the two forms bear a consider-

able resemblance on this surface to A. cahira, Hopff., and
A. vinidia, Hew. (f. tenella, Rogenh.) respectively.

The captures of members of this group are recorded in

the table prepared by Professor Poulton, on p. 530.

1. Dcscrii^tion of hvo mimetic forms of the female of Acrma
alicia, E. M. Sharpe. E. B. P.

Aerma alicia, E. M. Sharpe, neio female form, caiiroides.

The distinguishing features of this form are confined to

the under surface, which is alone referred to in the follow-

ing account. The under surface of the hind-wing and of

the apical region of the fore-, bears a strong superficial

likeness to the same parts of the larger butterfly, Acrxa
cahira, Hopff. The broad bar crossing the centre of the
hind-wing and to a less extent the sub-apical bar of the
fore-wing tend to become very pale, often attaining a
cream tint like that of the same markings in cahira. The
wide and complex marginal markings much resemble those

of cahira, the internal contour of the marginal band is a
pronounced bay near the apical angle of the hind-wing,

being strikingly similar. The sub-basal band of black
spots of the hind-wing is strongly developed and often

presents the appearance of an irregular double row,

although the dark red colour which is conspicuous be-

tween the two rows of cahira is almost wanting. Within
these spots the base of the hind-wing is of a greyish tint,

as in cahira.

The features which distinguish cahiroides are thus con-
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fined to the parts of the under surface which are visible at

rest: they probably sub-serve Miillerian mimicry during

repose. There can be no doubt that the resemblances in

question are based on affinity : comparison between the

cahiroides female form and honasia, F., the western

representative of alicia, makes this evident. But, at the

same time, it is equally clear that in the presence of the

British East African cahira, just those elements in the

pattern have been retained, developed and modified, which

would thereby promote resemblance during repose.

Type captured, March 28, 1907, at Weithaga, N. Kikuyu,

British East Africa; in Hope Department, Oxford Uni-

versity Museum.
The cahiroides form was taken in coitu with the male

A. alicia on March 20, 1907.

Acrxa alicia, E. M. Sharpe, new femaleform tenelloides.

Distinsjuishinor features are confined to the under surface

which is alone referred to below. The under surface of this

female form, which is apparently less abundant than cahi^

Toides, superficially resembles that of the tenella, Rogenh.

{ = ahl)otti, Holland), form of Acrxa vinidia, Hew., found

abundantly in the same locality (Weithaga). As in cahi-

roides, l\\e resemblance is confined to the parts of the under

surface that are visible during repose. The sharp demarca-

tion between the marginal markings and the paler ground

colour is obscured by an over-spreading ochreous shade, pro-

ducing an effect entirely different from that of the cahiroides

form and its model, but somewhat similar to i^cwc/Za, especially

the females. The cream-coloured band crossing the hind-

wing which is so conspicuous a feature in the cahiroides

form, is here obsolete or invisible, being of a pale yellow

tint like the rest of the disc. The marginal pattern

is much reduced, the inner part with its bay, which is

so characteristic a feature in cahiroides, being absent or

only to be made out by careful examination. Thus reduced,

the margin is only about half the width attained in the

other mimetic female form, being of about the same pro-

portion as in tenella, and like it with an internal contour

nearly parallel with the hind margin of the wings, and
with a bay which is slightly marked as compared with

that of cahira and its mimic. The triangular yellow inter-

nervular markings which invade the border from the hind

margin of the hind-wing resemble the similar orange

TRANS. ENT. SOC. LOND, 1908.—PART III. (DEC.) 35
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marks of tenella,—especially the female of this latter, in

which the triaogles are less prominent and less sharply

defined. In cabira and in the most fully-developed

cabiroides, these markings are of a cream tint and very

conspicuous. In all characters hitherto mentioned except

the overspreading ochreous shade the tenelloides form

tends to assume the pattern of its own male, and it might
be held that this and not the mimicry of tenella is the

significance of the difference between the two female

forms of cdicia.

The pattern of the male is however extraordinarily

sharp and conspicuous, while that of tenelloides is obscured

and ill-defined, so that the two patterns, however similar

they may prove to be on close examination, have an
entirely different superficial appearance. Furthermore,

the remaining important characters towards the base of

the hind-wing diverge from the pattern of the male alicia

and resemble those of tenella. The sub-basal black spots

retain the appearance of a double row as in cabiroides, but

are much reduced in size, while individual spots are lost,

especially in the central or intra-cellular part of the series.

The male, on the other hand, possesses an irregular single

row of very heavily marked black spots, as well developed

in the cell of the hind-wing as elsewhere. The points in

which the band of tenelloides differs from that of its own
male and from the other female form, bring about an
approach towards the pattern of tenella, which can hardly

be accidental. In both sexes of tenella there is an irregu-

lar double sub-basal row of small spots, of which the

largest are a pair (one spot for each row) within the costal

margin, while the most numerous form a group within the

inner margin. Between these two extremities the rows

are only represented by two spots in the cell, of which the

outer is usually the more conspicuous and sometimes the

only constituent. In the tenelloides form we also find the

two prominent costal spots, the numerous small spots at

the other end of the series, and the median reduction to

one or two spots in the cell.

Tenella furthermore differs from cabira in the absence of

a well-marked bluish-grey basal area within the sub-basal

spots, a feature that is mimicked in the best developed

cabiroides females and suppressed in the best developed

tenelloides, where the area in question is, as in the model,

rather darker than the rest of the under surface, but differs
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from the model in the absence of basal orange marks,

somewhat conspicuous against the yellow ground colour,

Tendloides appears to display more evidence of special

adaptation and a smaller use of ancestral features in the

attainment of a mimetic appearance, than cahiroides.

Type captured, March 12, 1907, at Weithaga, N. Kikuyu,
British East Africa ; in Hope Department, Oxford Uni-
versity Museum.
The tendloides form was taken in coitu with the male of

A. alicia on March 14, 1907.

These two female forms are probably specially developed

in N. Kikuyu in relation to the abundance of cdbira and
tenella. I have not found the same sharp differentiation

into two contrasted forms in the females from other locali-

ties which I have had the opportunity of studying. Very
great variation in the under surface pattern of the

females was however always evident ; and even at Wei-
thaga intermediate forms appear, while distinct traces of

the cahiroides pattern, invisible at a little distance, can be

made out on a careful examination of some of the tenelloides

females. E. B. P.

2. The peculiar aposematic pattern of the under surface in

the male Acrxa alicia. E. B. P.

The visible under surface of the male of this species

and the allied A, icvui, Grose-Smith, possesses a remark-

able and characteristic pattern. The ground colour and

apical bar of the fore-wing are bright yellow, the sub-

apical bar of the fore-wing and the border of both wings

deep black, the border containing prominent yellow mark-

ings, developed along the hind margins of both wings.

The sub-basal row of black spots of the hind-wing is so

strongly developed as nearly to form a continuous band,

within which the ground colour assumes a greenish tint.

The effect of the simple pattern thus briefly described is

very peculiar and unlike that of other Acrseas. E. B. P.

3. I'he synaposematic upper surface patterii of Acreea alicia,

uvui, etc. E. B. P.

Although the females are so different from the males on

the under surface, that of uvui resembling the fulvescens

form oi Acrieajohnstoni (see p. 516), the pattern of the upper

surface is very similar in the two sexes. The females of
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alicict and uvui are indeed distinguished from the males

by the pale markings in the black hind marginal border,

but in spite of this are indistinguishable upon the wing
(see p. 529). Mr. S. A. Neave, M.A., B.Sc., has called atten-

tion to this upper surface aposematic pattern and has

pointed out that AcreiBa vinidia (tcnella) possesses a very

similar upper surface (Trans. Ent. Soc. Lond., 1906,

p. 219). E. B. P.

d. Pardopsis 2Junctatissima, Boisd., as a model.

P. punctatissima is a very common widespread species in

East Africa and there is generally associated with it a

Lycsenid, Pentila amenaida, Hew., and in other localities

other species of the same genus. Both are woodland
species, though the Lycsenid prefers much more shady

places than P. punctatissima. The latter is altogether duller

in colouring and its flight is much nearer the ground.

When at Taveta I was much struck by the resemblance

of a diurnal Geometrid moth, Petovia dichroaria, Herr.-Sch.,

which I took flying with P. amenaida, on December 9,

1905. The resemblance does not appear very strong in

the cabinet, but on the wing the similarity of their flight

and tlieir general appearance is very deceptive, so much
so that I have had difficulty in discriminating between the

species in the living state. The moth is somewhat brighter

in colouring than the Lycsenid. P. punctatissima is

commoner at Rabai than at Taveta, and P. amcnaidaj

is also abundant, but I do not remember seeing the

moth.

P. amenaida gives one the idea of being itself protected.

It is very fond of settling in little companies on low plants,

and if disturbed often opens its wings a few times without

quitting the surface on which it is resting. Its flight is

very feeble indeed.

[Bahai, August 29, 1908.

I have lately taken Pentila amenaida and Pardopsis

punctatissima together. Many specimens of the Pentila

are smaller with the spots fewer and smaller, so as to bear

little resemblance to the Acrma. Although the Pentilas

are more addicted to I'orest coimtry and the Pardopsis to

grass-lands with patches of bush, they may be seen fly-

ing together. The Pentila is even commoner than the

Pardopsis.]
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1. Further notes on the mimics of Fardopsis. E. B. P.

It is probable that the Geometrid moth is a secondary

Miillerian mimic of this specially protected Lycsenid.

Mr. Guy A. K. Marshall captured the same species at

Malvern, Natal, flying with another distasteful Acrseiform

Lycsenid

—

ALvna amazoula,* Boisd. Four examples of

. the moth and three of the Alxna taken by Mr. Marshall,

September 26, 1897, are now in the bionomic collection

of the Hope Department. These specimens of the moth
are much paler in tint, and possess far darker veins than
the individuals from Taveta, of which a second was taken

by Rev. St. Aubyn Rogers on December 26, 1905. These
local diflerences in the moth correspond to obvious points

of distinction between the Alienct and the Fcntila, thus

suggesting the conclusion that the two Lycmniclc'e act as

models. A much larger number of specimens from both

localities must however be examined and compared before

this conclusion can be regarded as established.

There is no doubt that both these Lycsenids are mimics
of the Acrmnc's—the Fcntila of Fardo2)sis, the Almna of a

general type of Acraeine colouring—thus supporting the

opinion that the resemblance of the moth is a case of

secondary mimicry. I found that both Almna amazoula
and Fcntila amenaida had been placed among the Acrgeas

of the Hope Department by the late Professor Westwood.
Unnamed and evidently unstudied they had been placed

where almost any naturalist unfamiliar with their section

of the Lyc[&nidi'& would have placed them if he had not

the time to make a careful examination. E. B. P.

C. Mimetic Combinations among the PiERiNiE.

I. Mylothris-centrcd Comhinations.

a. Mylothris agathina-centred Combination taken at Rabai.

The following specimens were captured at Rabai, June
23, 1906 :—

Myl. agathina, Cram., ^. See Plate XXIX, fig. 5, for

under surface.

Belcnois thysa, HopfF., $ : dry f. See Plate XXIX, fig.

6, for under surface.

* Trans. Ent. Soc. Lond., 1902, pp. 497, 498.
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Leuceronia argia, Fabr,, ^ : dry f. See Plate XXIX,
fig. 7, for under surface.

All the specimens were in good condition except the

Mylotliris, which was slightly worn. These species are

all fairly common at Rabai and are found frequenting the

same stations. M. agathina is, perhaps, more distinctively

addicted to the open country, but all are found in wood-

lands, and M. agathina and B. tliysa may frequently be

seen flying together.

In this district tlie commonest species is B. tliysa,

though the association is probably grouped round M.
agathina, which has the slow leisurely flight of a protected

species.

B. thysa has a much more rapid flight when disturbed,

but, like most of the members of its genus, it is frequently

seen settled on flowers, and it is comparatively rare to

find specimens which show evidence of the attacks of

birds.

L. argia is more of a forest insect, and the flight of the

males is high and strong. The female usually flies much
lower and much less strongly than the male, so that it

approaches the other two members of the combination in

habits as well as in colouring.

[The mimetic resemblance, which is developed upon
the under surface of the wings, is represented on Plate

XXIX, figs. 5-7. The orange flush at the base of the

fore-wings which is the distinctive feature of the male
Mylothris and the females of the other two species, is

distinctly shown in the plate. The mimetic likeness

attained by the female Leuceronia (Fig, 7) is seen to be

very rough as compared with that of the Bclenois (Fig. 6).

Furthermore, the orange flush of the Leuceronia. resembles

that of the Bclenois, and more closely that of the Mylothris,

—probably due to secondary mimicry ; but many speci-

mens must be compared before this suggestion can be

accepted. It is of much interest to note that the primary

model resembled by these two females is a male, the

orange flush of the female Mylothris agathina being

obscured by the general brownish-orange colour of the

wings. E. B. P.]
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b. Mylothris agathina-ccntred Comhination from Kili-

manjaro.

Myl. agatliina. Cram., 1 % (worn, a large notch in left

fore-wing), Jan. 26-31, 1906.

Myl. -poi^l^xa, Cram., 1 %, Jan. 26-31, 1906.

Myl. ijxdd, Butl., 4 $, Jan 5-16, 1906.

Myl. rup2Jellii, Koch, 1 $, Jan. 5-16, 1906.

Pinacopteryx ruh^olasalis, Say, 3 $, Jan. 5-16; one,

Jan. 26-31 ; two, 1906.

With regard to the upper surface M. pop-ps&a is much
brighter orange than the others. The other species of

Mylothris resemble one another and are approached by the
palest of the three specimens of the Pinacoptcryx.

On the under side the palest Pinacoptcryx beautifully

mimics the 31. riXpp)ellii, while the other two specimens of

the Pinacoptcryx mimic M. agathina, in which the ground
colour of the hind-wing is ochreous. The M. yidci and
M. poppEca resemble each other closely.

The predominance of the genus Mylothris in this com-
bination is very evident, and there is no doubt that it is

distasteful to some enemies, at any rate. All the speci-

mens were captured for me by natives, as I was unable
to go to Kilimanjaro at that time. When I was on the

mountain in September I observed the abundance of this

combination and obtained specimens of some of its

members.

c. Mylothris-centrecl Combination from Wcithaga.

The table on p. 538 represents all the specimens of an
interesting Pierine combination captured at Weithaga in

the Northern Kikuyu country, a part of the Kenia province

of the colony.

The most dominant species is Mylothris ruhricosta, Mab.,

which is found almost exclusively in swampy places, and
is also very abundant. M. ruppellii, Koch, is also found

commonly, but I do not remember having ever seen M.
agathina in this part of the Kikuyu country.

Associated with these is found Phrissura p)hoibe, Butl.,

of which the under surface of the female bears most
resemblance to M. agathina ^, whilst that of the male
is nearer to both sexes but especially the male of M.
ruhricosta. On the upper side the female of P. phcebe is,
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WEITIIAGA.
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resemblance is strongest to the male of this species ; but
on the upper the likeness to the two species of Mylothris

actually taken with it, and especially M. ruhricosta, is more
evident. This remarkable female of P. pigea chiefly re-

sembles the female of 31. ruhricosta in the indistinctness of

the orange-red flush, whilst the slight black margin brings

it nearer to the male of the same species.

This form of the northern P. pigea has not been taken
hitherto, and is, in Dr. Dixey's opinion, perhaps transitional

towards P. ruhrohasalis, Lanz.

It would be of considerable interest to ascertain whether
this mimetic female is a seasonal form, and whether it is

to be compared with the special development of mimicry
in the dry season phase of Belenois tJiysa, as described

by Dr. F. A. Dixey.* The seasons are not however well

marked in Northern Kikuyu, and the country never
reaches the parched state which seems necessary for

the full development of the dry season phase of most
Pierinm.

It will be observed from the table on p. 588 that several

specimens show injuries probably caused by the attacks

of birds, and that this evidence is stronger in the case of

M. rilppellii, although a model, than in that of the mimetic
species. The cleanly shorn hind-wings of more than
one specimen of M. riippellii especially afford very strong

evidence of attacks by such a weapon as the beak of a
bird.

The great jDredominance of Pierine mimicry within and
convergent towards Mylothris is well seen in the tabulated

Weithaga specimens ; for the only other Pierines captured
at the same period in this locality were :

—

1 Belenois mesentina, Cram.
6 Synchloe johnstoni, Crowley.

2 Tcrias hrigitta. Cram.
3 Terias rcgidaris, Butl.

2 Terias scnegalensis, Boisd.

3 Colias electray Linn.

II. Belenois-centred Gomhination from Taveta.

Dr. Dixey has brought forward much evidence to show
that Belenois thysa is a protected species, and, to judge
from their abundance, it would seem that Belenois severina,

* Proc. Ent. Soc. Lond., 1906, pp. xxxvi, xxxvii.
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Cram., and B. mesentina, Cram., should be regarded in

the same light.

Whilst at Taveta it seemed to me that these two species

formed a centre of convergence for other Pierinm, On
May 10, 1905, the following were captured :

—

B. severina, Cram,, $.

Teracolus halimede, Klug, $.

Tcracolus celimene, Lucas, $.

Abantis levuhit, Wallgr., $.

All these species bear a considerable resemblance on

the wing, and all settle in exactly the same way with

wings half raised. I think Teracolus castalis, Staud.,

miglit be added to the assemblage. The convergence is

greatest between the ^ T. celimene and the $ B. severina,

and I have little doubt that the Belenois has acted as a

model in this case. The other two species are more like

the males of B. severina and B. mesentina ; and though in

mounted specimens it may not seem very evident in the

case of the Teracolus still it is very appreciable in nature.

The Hesperid is of great interest, as mimicry in this group

is so rare. The species has a rapid flight as is usual in

this family, but its comparatively large size and its con-

spicuous black and white colouring mark it out at once

from its congeners and give it a strong superficial resem-

blance to the forms mentioned above.

Teracolus has a habit of congregating in special places

to roost every evening, generally several species being

present at one and the same place, with the two common
species of Belenois. These places are generally exposed

to the rays of the sun as it sinks in the western horizon,

and the same situations are used for months and even

years.

[Bahai, Aug. 29, 1908.

As the rest attitudes of all butterflies are of some im-

portance, you may be interested to hear that I twice saw

Belenois thysa in the position of permanent rest. In one

case a single shattered specimen was observed resting on

the under side of the leaf of a small tree where it was well

concealed, but two other specimens (quite fresh) were seen

resting on the upper side of the leaves of a small bush in

the forest with bright grreen leaves, against which the
• 1 111

yellow under side was most conspicuous and could be
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visible from some distance. At this time of the year

very few butterflies are on the wing before 7 o'clock,

whilst the early morning hours are a time of great activity

for birds.]

[Rahai, Aug. 29, 1908.

Some of the smaller Acrseas are anything but con-

spicuous on the under side,—even A. enccdon which is so

abundant and widely distributed. It is no doubt an ad-

vantage to them to be fairly well concealed in the position

of complete rest.]

1. Resemblance, hetiveen a female Teracohcs vesta and a

female Belenois severina taken together at Taveta.

E. B. P.

When looking over the PieriniB captured by the author

at Taveta, I noticed a female specimen of Teracolus vesta,

Reiche (represented on PI. XXIX, fig. 9), which strongly

suggested the facies of the female of Belenois severina.

When I turned to the series of this latter species, it was
at once seen that on the very day (April 25, 1905) on
which he had captured the Teracolus, a female severina

closely resembling it had also been taken. The specimen

is figured on PI. XXIX, fig. 8. The pale salmon tint which
usually appears on T. vesta is wanting from the upper

surface of this specimen, of which the ground colour is a

very pale greenish-yellow like that of the Belenois. The
oblique black marking which starts from the costa of the

fore-wing and crosses the end of the cell is strongly de-

veloped in the severina, closely resembling the Teracolus,

in which it is a characteristic feature of the upper surface.

Beneath, the yellow and orange tints and dark markings

are very different in detail, but their general effect is the

same. On the wing and at rest from a little distance, the

butterflies would be indistinguishable. E. B. P.

D. Notes on the seasonal forms, etc., of Precis in

British East Africa.

[This section is chiefly made up of quotations from

letters by Rev. K. St. Aubyn Rogers, and noted on the

specimens presented by him to the Hope Department.
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a. Precis sesamus, Trim.

Bahai, Sept. 30, 1906.

I should have mentioned that I found Precis sesamus in

Kikuyu (I had a month there during August 1906). All

the specimens I took were the dry form, which is what one
would expect ; but I saw the wet form once. This year

has been very wet in Kikuyu as well as at the coast, but
the rains stopped in Kikuyu early in June, and I was
there in the Dry Season : still the country was not at all

dried up and the grass was still green. I doubt if it does

dry up at this time of year in normal years. I also found
Precis archesia, but those were all of the " loct " phase,

which is rather extraordinary,

Plymouth, Jan. 3, 1907.

I do not think I have ever sent you the list of captures

of Precis sesamus in North Kikuyu [Weithaga]. I have

no record of those taken in Aug. 1906 [see preceding

letter], but those of 1907 are as follows :

—

1907.
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The rainfall at Machakos for the first five months
of 1900 and 1908 is quoted below, extracted from the

Meteorolog. Records of the Agricult. Dep., B. E. A. :

—
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I have seen * and one which may throw some light on the
causes of the seasonal change.

The season should normally have been in the very

height of the shorter dry season. But the seasons there

are somewhat uncertain. Normally the smaller wet season
is almost confined to November in Taita; after which
comes the hottest and driest part of the whole year when
insect life is at a minimum. The greater rains normally
come about the middle of March or later. This year

[1906] the rainfall in the latter rains was heavier than
usual and lasted till much later. Moreover, there was heavy
rain (5 inches or more) during the first week in February
and I got the wet phase of P. antilopc on the twelfth.

The falls are very local in these latter rains, and some
places in Taita have suffered from a great deficiency of

water, even this year, whilst in Taveta 50 miles away we
hardly had any rain at all.

c. Precis archesia, loet-scason form pelasgis. E. B. P.

The collection of this interesting and puzzling species

from Weithaga was made during the following months :

—

1906, August (7 specimens); 1907, February (2 specimens)
;

March (4 specimens) ; April (4 specimens) ; May (1 speci-

men). It is not necessary to record the precise dates ; for

the whole of these, together with 7 Weithaga specimens,

bred Feb.-April 1907, are of the wet form 2'>clasgis, although

falling short to a varying extent from the full wet forms
of southern Africa.

Five eggs laid, Feb. 24, 1907, by a female on the wild

food-plant were collected, although the parent unfortunately

escaped. It was however a typical British East African

wet-season female. The following table shows the very

uniform length of the stages in the 5 individuals :

—

KOa LAID.
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Two ova, of unknown parentage, were also found on the

food plant. Thelarvse which hatched from them pupated
on April 5, an imago emerging on April 20, the other on

the 21st.

These 7 bred specimens appear on the whole to show
the pelasgis (wet) characteristics rather less fully than the

majority of the captured specimens. This is especially

true of the last-mentioned specimen, which emerged on
April 21st. A comparison with the captured specimens

renders it probable that these very slight differences are

merely the result of artificial conditions, and do not

indicate any tendency towards the development of the dry

phase during April.

The chief character in which these more northern

pelasgis approach archesia and fall short of the development
attained by the wet-season forms in southern Africa is the

usual grey-mottled appearance of the dark ground colour on
the under surface, especially noticeable in the basal halves

of both wings. In southern specimens, on the other

hand, this dark ground colour is uniform and patternless.

In other less striking features the northern forms appear
also to approach archesia, but an account of them is post-

poned until a long series of southern specimens has been
carefully examined from this point of view. In the mean-
time there is no doubt about the general existence of the

important difference described above, and it is probable

that the appearance of intermediate characters in the

northern pelasgis may throw light on the evolution of the

most completely specialised and contrasted seasonal forms

of the species. E. B. P.

d. Habits of Precis natalica and F. clgiva.

Eahai, Sept. 30th, 1906.

I see [in Trans. Ent. Soc. Lond., 1902, p. 423] that in

S. Africa Precis natalica and P. elgiva are both described as

forest butterflies. This is not the case here. P. natalica

is common at Mombasa even in parts of the island where
there is no wood at all, and the scrub is not more than
8 ft. or 10 ft. high, and I found P. elgiva in N. Kikuyu
where woods of any size are few and far between, and
there is nothing that could be called forest anywhere
near.
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APPENDIX.

Description of neiv forms of Britisji East African butter^

flics in the H021C Department, Oxford University Museum,
chiefly collected hy the Rev. K. St. Aubyn Rogers, M.A.,
F.E.S. By Roland Trimen, Hon. M.A. Oxon., F.R.S.,

F.E.S., &c.

Family NYMPHALIDJi:.

Sub-family ACRMINJE.

Acrma asboloplintha, Karsch,* suh-sp. nov., riibescens.

Exp. al (4 $) r 1—2'"; (1 %) 2" 1'".

$. Fore-iving : fuscous ground of a clearer, less brownish
but more ashy, tint than in typical form ; black spots

larger and more distinct ; inner-marginal rufous, usually

present in asboloplmtha as a more or less obscure stripe

from before middle to near posterior angle, is extended
upward so as to form a median band, variable in develop-

ment, and ill-defined on its edges, but intruding on dis-

coidal cell and more or less filling space between sub-basal

and medio-discal black spots. Hind-iving : deeper and
brighter rufous ; all medio-discal black spots—especially

spots 1-4—larger, well-defined ; hind-marginal fuscous

edging much broader, its inner side not sharply defined

but more or less diffused. Under side.—Fore-wing : rufous

space of upper-side represented by a reddish tinge occupy-

ing a corresponding area ; black spots more distinct and
rather larger than in typical form. Hind-iving : black

spots all larger ; basal and inner-marginal red border more
vivid, bright crimson ; broad discal-submarginal fulvous

band immediately beyond medio-discal black spots much
deeper and brighter in colour ; narrow hind-marginal yellow

border also brighter.

Abdomen with much less rufous-ochreous on its terminal

half, segments 4 to 9 being dorsally and laterally black,

with a conspicuous upper-lateral series of ochre-yellow

spots.

$. Dull-whitish replaces in both wings the rufous of the

* Ent. Naclir., xx, p. 223 (1894),
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$ ; black spots as in ^. Foreiving : fascous area duller and

with a brownish tinge. Hind-wing : a very broad brownish-

fuscous hind-marginal border, very diffused on its inner

side. Under side.—Very much duller and paler than in

^ throughout, and but little differing from that of typical

form ^, except that median inner-marginal space in fore-

wing is of a decidedly paler tint, in accordance with

wliitish area on upper side.

It is not improbable that the single $ of ruhescens here

described is not the normal form of that sex, but a second

form of the kind not unfrequent in the genus, where white

or whitish more or less suffuses or takes the place of the

ordinary red or fulvous ground colour, usually in the hind-

wing only.* The normal ^ will probably be found to

resemble the $ asholojjlintha (which is of much duller and
fainter colouring than the $), except as regards on the

upper side a more rufous hind-wing, and a rufous median
space in the fore-wing.

The $ ruhcseens obviously stands in much the same
relation to ^ asholoplintha as A. acara, Hewits., does to

A. zetes, Linn., A. cepheus, Linn., to A. eginopsis, Auriv.,

A. natalica, Boisd., to A. psevdegina, Westw., and A. areca,

Mab., to A. egina, Cram., vid. : that of generally brighter

colouring and especially of rufous ground colour in the

fore-wino instead of fuscous. This relation is associated

with a different geographical range in the cases mentioned,

the brighter forms being in three instances East and South-

East, and the obscurer West African, linking gradations

occurring in the intermediate areas; but rubesce^is and
asboloplintha are found side by side in British East Africa,

as are also areca and cgina in Nyassaland.f

The isolated position, as sole representative of a sub-

group of his second group of the genus Acr^a, assigned to

A. asholoplintha by Aurivillius,;}: does not seem to me to

be a natural one, its respective neighbours assigned on

either side being A. satis, Ward, the last species in sub-

* In a striking variety (A. pseudolycia, Butl.) from Congo and
Angola of A . acara, Boisd., the entire field of both wings—except an
ill-defined yellow-ochreous band just before hind-marginal black

border of fore-wing, is pare white in both sexes. A. albo-radiata,

Auriv., the very close Zand:»esian ally of A. anemosa, Hewits., also

presents in both sexes some broad pure-white sub-apical rays in the

fore-wing, and a large pure-white discal space in the hind-wing.

t Aurivillius, " Rhop. iEthiop.," pp. 508-10 (1899).

X Op. cit., p. 90.
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group II, and A. zetes, Linn., the first species in sub-group
IV. I consider that, notwithstanding the extreme attenua-

tion of the upper side hind-marginal border of the hind-wing,

the disposition of the spots throughout, and also the broad
unspotted fulvous discal-submarginal band of the hind-wing
under side—though this feature is developed with excep-

tional prominence,—bring this form into much closer

approximation to A. stenohcea, Wallengr., and in a less

degree to A. aglaonice, Westw., and A. caldarena, Hewits.
The new sub-species rtchesccns here described inhabits

British East Africa, and the 6 $ and 1 ^ in the Hope
Department of the Oxford University Museum, all bear

the following data, viz. " About 6000 ft., 15 m. W. of Ft.

Hall, Kikuyu Co., Weithaga, capt. and pres. 1907, by
K. St. A. Rogers." The tickets further note the dates of

capture, vid.: of the 6 $, Aug. 15, 1906, Feb. 15th and
22nd, aud March 12th, 15th and 25th, and of the $, March
15th, 1907.

Type of male captured March 12, 1907, of female

captured March 15th, 1907, both from Weithaga, in the

Hope Department, Oxford University Museum.
Specimens of typical asboloplintha in the same Museum

bear records of capture in the Tiriki Hills, 20 m. N. of

Kisumu (C. A. Wiggins) and on W. shore of Victoria

Nyanza, 60 m. along Anglo-German boundar}'-, (1° S. Lat.)

(Captain T. T. Behrens, R.E.), all dated as taken in March
1903; and others, in my collection, were captured by Mr.

C. W. Hobley at Kaimosi and Nandi on different days

during February and March, 1903.

Sub-family NYMPHALINJE.

PseiMacrma rogersi, sp. nov.

A near ally of P. eurytus, Linn, (hirce, Drury).

Uxp. al. (^) r r"
; (?) 3" 1 '".

^. Fuscous, with yelloioish-rufous areas, toith hlack basal

and sub-basal spots, and black ncrvulcs and internervidar

rays. Fore-wing: black spots of the usual number, size,

and arrangement; apical area not so dark as rest of

ground colour, slightly suffused with grey ; sub-apical

rufous bar more median than in eurytus, considerably

broader and longer, not straight but markedly incurved
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inferiorly, extending from costal nervure to 1st median

nervule where its termination is much narrowed ; on its

inner edge this bar anteriorly includes the upper angulated

coiner of discoidal cell, but is considerably indented at

origin of 3rd median nervule ; inner-marginal rufous space

extends much nearer to base than in curytnis and up to

median nervure, but is much reduced superiorly, rising

only a little above first median nervule ; black inter-

nervular rays more apparent in apical area owing to the

slight-greyish suffusion. Hind-ioing : rufous area greatly

enlarged, occupying all the field except a moderately broad

inwardly somewhat diffuse fuscous hind-marginal border of

almost even width but slightly wider towards anal angle,

and a narrow costal ashy-fuscous border from base to

about middle ; internervular black rays penetrating rufous

field much less developed than in curytus, becoming very

finely linear at a little distance from inner edge of fuscous

border. Under side.—Very dull and very much paler
;

fulvous markings of upper side appearing as faint ochrey-

yellowish in fore-wing and as dull-whitish in hind-wing,

exteriorly ill-defined ; apical-hind-marginal areas brownish,

in fore-wing clouded with whitish-grey, with the blackened

nervules and internervular rays more linear than on upper

side ; black spots of basal areas conspicuous. Fore-wing

:

discoidal cell grey, but narrow space of ground colour

between sub-apical bar and inner-marginal marking pale

fuscous. Hind-wing : basi-costal border much widened

(but not diffuse and ill-defined as in curytus), reddish-

brown.

^. Fuscous ground darker than in $, almost black; fidvous

marldngs of $ replaced hy pure white ones. Fore-wing \

sub-apical bar straighter and broader than in ^, but a

little shorter—its lowermost spot being reduced by about

half, so that it terminates about midway between 1st and

2nd median nervules ; the inner edge of this bar does not

at all encroach on discoidal cell, but it emits a rather

acute dentation between lower radial and first median

nervules; inner-marginal white space very much reduced

in comparison with the corresponding rufous marking in

^, except just along inner-marginal edge, scarcely rising

to first median nervule, beginning far from base, and with

its outHne diffuse and ill-defiued. Hind-wing: hind-

marginal border broader and more even than in ^ ; inter-

nervular black rays more strongly marked. Under side.
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—Ground colour much darker ; white markmgs of upper
side conspicuously reproduced ; internervular black rays

better developed. Hind-ivimj : basi-costal border fulvous.

Type of male from 16 miles west of Shimba, near

Mombasa, about 1200 ft. Type of female from Rabai,

July 28, 1906. The above description was made from
these two specimens in the collection of the Hope Depart-

ment of the Oxford University Museum.
The difterences from the West African PseudacriBa

eurytus, L., presented by this interesting new congener

consist mainly in the reversal in the fore-wing of the

relative development of the sub-apical bar and the inner-

marginal patch, and in the very much greater develop-

ment of the central patch in the hind-wing. There can,

I think, be no doubt that these features indicate very

clearly the mimetic approximation of the just-described

East African ally of eurytus to the common Acrseine,

Planema montana, Butler,* of the same region. Ps. eurytus,

as is well known, mimics to perfection the abundant
Planema epcea, Cram, {gea. Fab.), of Western Africa,

reproducing in each sex the narrow sub-apical bar and
high truncated inner-marginal patch of the fore-wings, and
the narrow sub-basal patch of the hind-wings, with much
exactness both in form and colour. Ps. rogersi $ has not

attained the same close imitation as far as the fore-wing

markings are concerned, the retention of an inner-

marginal patch diminishing the likeness to PI. montana
which has undoubtedly been gained by the quite peculiar

position, curvature, prolongation, and inner indentation

of the sub-apical bar ; but it is very noticeable that—as

in many other cases of mimicry—the ^ rogersi has pro-

ceeded further on the mimetic path, the inner-marginal

patch in the fore-wings having reached almost as reduced

and evanescent a stage as in the $ Pseudacrma imitator,

Trim., in her simulation of Planema aganice.

The members of the eurytus-gYow^ of Pseudacrma stand

out most prominently among mimetic butterflies in the

* Aurivillius (Rliop. JEthiop., 1899, p. 121) has treated this form
as a Variety of the South African Planema aganice, Hewits. ; but,

considering how very closely allied most of the recognised species of

Planema are, it seems better to hold it entitled to species rank,

because of the much broader bands in both wings—especially in the

(J, where they are moreover of a warm fulvous instead of yellowish

or yellowish-white ; in this sex also the basal area on the upper side

of the hind-wing is strongly red-tinged.
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persistency, exactness, and completeness with which they

reproduce the pattern and colouring of their models, the

very variable and abundant Plancmx—the species of

which, though few in number in comparison with the

allied Acrmm, are very difficult to distinguish satisfactorily.

Every variation in both sexes appears to be faithfully

copied throughout tropical and sub-tropical Africa wherever
the genus Planema prevails. Aurivillius (Rhop. ^thiop.,

pp. 530-1) has recorded eight instances in which this

mimicry is palpable, and the case here noted is an addition

to that list. The mimicry mentioned by Mr. S. A. Neave
(Novit. Zool., xi, p. 833, 1904) of the British East African

form of Planema tellvs, Auriv., by Pscndacrxa terra, Neave,

—captured on the same day at Entebbe—is another

recorded instance; and, looking to the rather dull and
unattractive aspect of these buttertlies, and to the evident

comparative rarity of the Pseudacrmse, ii may reasonably

be conjectured that they have not been very assiduously

observed or collected, and that the extension of field

researcli will bring to light more mimicries between
members of these two genera.

It is a pleasure to name the species here described

after the author of the very interesting memoir to which
this is an appendix, not only in recognition of his valuable

services to African entomology, but in view of his having

himself (see above, pp. 508 and 523) pointed out the

mimetic relation existing between this Pseudacrmi and
Planema montana. Mr. St. Aubyn Rogers has recorded

that the $ of the Pseudacrma was sent to liim from Shimba
("16 miles W. of; about 1,200 ft."), while the ? was
captured by himself at " Rabai, 14 m. N.W. of Mombasa,
on July 28, 1906."

Pseudacr^a trimenii, Butler.*

The intimate alliance of this form of Pseudacrxa with the

West African P. hoisduvalii, Doubl, was recognised by me
in 1869 (Trans. Linn. Soc. Lond., xxvi, p. 517), and after-

wards better explained with the aid of fuller material in

1887 and 1889 (S. Afr. Butt., I, p. 298, and III, p. 405).

I showed how closely in both sexes trimenii, the South-

Eastern form, copied Acrxa acara, Hewits., of the same
region, just as hoisduvalii mimicked the West African

* Ent. M. Mag., xi, p. 57 (1874).
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Acnea zetes, Linn.* I also pointed out, how variable

trimenii was in one important feature of its mimicry of

acara, vid. : the sub-apical yellow-ochreous bar of the fore-

wing, the gradation extending to its complete disappearance

in some individuals (P. colvillei, Butler), and so far ap-

proximating to P. hoisdiivalii, but at the same time exhibit-

ing no abatement in the distinctive feature of bright-red

instead of fuscous ground colour in the fore-wing. Later

on, in 1898, in the fine collection generously presented to

me by my friend Mr. Cecil N. Barker, I found 2 $ tri-

menii, having the yellow-ochreous bar of the fore-wing

only narrowly developed and mixed with white, but also

exhibiting a fuscous suffusion (considerably darker in one

example), so that the usual red of the fore-wing only

appears near the base. This fuscous clouding gives these

examples considerable resemblance to the $ hoisdnvalii,

but it must be noted that the reduced red of the fore-

wing is near the base, not near the posterior angle as in

hoisduvalii.

I am now able, through the kindness of my friend Prof.

Poulton, to record the occurrence in a British East African

series in the Hope Department of 10 $ and 1 $ (see the

table on p. 527), of a ^ triincnii from " Rabai, near Mombasa
(K. St. A. Rogers) captured January 19th, 1907," in which

the sub-apical bar of fore-wing is very much reduced and
narrowed (while the red spots in the hind-marginal border

of hind-wing are unusually large),—having the fore-wing

fuscous suffusion largely developed, so that the usual red

ground colour is obliterated except for a large sub-quadrate

space at posterior angle as in P. hoisduvalii, and a slight

sub-basal trace. This example is a most distinctly inter-

mediate link between the Western and Eastern forms under

notice, and probably indicates another of the now rather

numerous cases in which presumed distinct species of

* Haase (Untersucli. liber die Mimicry, etc., 1893, j). 43, taf. 4,

ff. 26-28) showed that boisduvalii mimicked A. egina, Cram., moi'e

closely than A. zetes, at any rate as far as the ^ is concerned, that sex

having a red patch along outer portion of inner margin of fore-wing,

just as in egiiui (J, and larger than is exhibited by zetes (J, while in

hind-wing larger black sj^ots characterise both egina and boisdHvalii.

On the other hand, as regards the presence of red spots in the hind-

marginal border of hind-wing, hoisduvalii resembles zetes and not

egina. It is noticeable also that in the feature last mentioned, the

mimicking West African Papilio ridleyanus, White, similarly

resembles zetes more than egina.
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African butterflies are found to meet and intergrade in the

Eastern equatorial belt.

The known range of P. trimenii is now a wide one,

extending from Port Natal along the East Coast to

Mombasa, and thence inland to " Taveta (K. St. A. Rogers),

captured December 2nd, 1905 "
[^ in Hope Department],

and Kibwezi (C. W. Hobley) captured in April 1907.

Family PAPILIONID^.

Sub-family PAFILIONIN^.

Papilio dardanus, Brown, sub-sp. tibullus, Kirby, $ form,

nov. dorijypoidcs.

Exp. al. 3" 8'" (one example).*

Nearest to the $ form tropJionius, Westw., hut ivith the

waTin-fulvo^ts colouring of hothforc- and hind-ioings greatly

extended, causing a correspondingly large reductioa and
obsolescence of usual fuscous area in fore-wing, and a

similar but less pronounced condition of the hind-marginal

fuscous border in hind-wing. Fore-wing : fuscous restricted

* This expanse is decidedly greater than that attained by Kikuyu
examples of the sub-species polytrophus, Jord., that I have measured,

which vary
( ^ ) from 2" 10'" to 3" 5'", and

( $ ) from 3" 2"'-5"'. In size

the new 5 form dorippoides thus more aj^proaches that of the Eastern
sub-species tibullus, and of the Southern sub-species cenea, in which
both sexes have an expanse varying from 3" 7'" to 4" 3'". Typical

P. dardanus from West Coast is larger than any of its sub-species,

both sexea expanding from 4" to 4" 6'"
;—one very large ^ from

Fernando Po (with extremely wide black border to the fore-wings)
attaining an expanse of 5".

[I think that the sub-species is the Eastern tibullus, Kirby, and not

polytrophns. The latter is found at the higher elevations. The two
Nairobi specimens (about 5500 ft.), represented on Plate XXVIII,
Figs. 6 and 7, are also much larger than polytrophus, while the male
(Fig. 7) has the black hind-wing band of tibullus and not that of the

former sub-species. It is probable that in the Nairobi district tibullus

occurs at the lower elevation—about 5000-6500 ft., yfhilt polytrophus

captured by Doherty is labelled 6500-9000 ft. There is little

doubt that the two areas overlap, and that the two sub-species meet
and freely interbreed ; furthermore that the resemblance of dorip-

poides to specimens oi polytrophus is to be explained thereby.

Since the above note was written, Mr. Rogers has informed me
that a trimeni female form recently taken by him at Nairobi, belongs,

he believes, to the large tibullus sub-species rather than the small

polytrophus. E. B. P.]
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to (1) a costal border, rather narrow and dark as far as end

of discoidal cell, but expanding (with a considerable irrora-

tion of fulvous scales) from a little beyond cell to apex into

a rather wide form, inferiorly bounded by fifth sub-costal

nervule
; (2) a very attenuated faintly marked hind-marg-

inal edging, expanding to enclose the two very much
enlarged spots of the ground colour between 3rd and 1st

median nervules ; and (3) a little sparse extra-cellular

irroration indicating the position of the usual broad band

separating sub-apical oblique bar (which is normally white,

but sometimes fulvous as in the example under description,

in the troj^Ii onius-form) from large patch occupying inner-

marginal area ;—also some sparse fuscous irroration about

base and over basal two-thirds of cell ; with the exception

of the retention on costa of the pale yellowish and whitish

origins of usual oblique disco-cellular streak and extra-

cellular sub-apical bar, all the rest of the wing is occupied

by warm-fulvous—the two markings just mentioned being

much enlarged, and, except as regards their costal portions,

completely merged and confluent with each other and with

the general fulvous area. Hind-xoing : costal border pale

yellowish shading into fulvous field a little below sub-costal

nervure and its 1st nervule ; hind-marginal border un-

mixed fuscous only between apex and radial nervule, the

rest being closely irrorated with fulvous ; all the enclosed

internervular paired spots very much enlarged and (with the

exception of 1st and 2nd pairs which are creamy-whitish)

of the fulvous ground colour. Under side.—Fulvous area

much as on upper-side, but apical and hind-marginal

border of fore-wing ochre-yellow instead of fuscous, and a

rather wide basal space of hind-wing, from costa to inner

margin, pale yellowish. Fore-ioing : fuscous costal border in

cell inferiorly better defined than on upper side, and extra-

cellular discal fuscous irroration closer and darker. Hind-
loing : pale yellowish basal space extending to extremity

of cell, slightly irrorated with fulvous about base, along

ordinary dark cellular longitudinal streaks, and on outer

edge ; succeeding it a ferruginous-fulvous discal band,

very narrow costally but widening greatly to inner

margin, externally blending with the ill-defined inner

edge of the hind-marginal border, which is of a slightly

greyish-ochreous, with its enclosed paired spots faint

and blurred, but enlarged and coloured as on upper
side.
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This remarkable and most interesting form of the highly
polymorphic ^ of the tihullus sub-species of P. dardanus
is in the Hope Department, and has been most kindly en-
trusted to me for description by Prof. Poulton. This, the
type of the new form, bears the following record :

—
" 1893,

Nairobi. C. F. Elliot captd. Pres. 1906 "
; and it was pre-

sented to the Hope Department by Mr. E. A. Elliott, F.E.S.,

brother of the captor. It quite unmistakably mimicks
the dorijjpvs-foxnx of Danais chrysippus so numerous in

British East Africa. One was led to expect as not
improbable the discovery of such a form of the $ Papilio
from the fact that in all the continental-African races of

P. dardanus in which the tropilionius-ioxxw of ^ occurs a
variation has been met with presenting a partly or wholly
fulvous instead of white sub-apical bar in the fore-wing,
and so in some measure approximating to the D. dorip)pus

coloration.* But the non-existence in Western and great

rarity in Southern Africa of the dorippnis-ioYm. of D. cliry-

sippus rendered it very unlikely that the ^ Papilio in

those regions would include any close mimicry of that
form, and induced the surmise that if this mimicry did

exist, it would be found in that part of the Papilio s range
where the doTippiis-^oxm equalled or exceeded in number
the typical form of D. chri/sippus. This view has now
been verified by the discovery in British East Africa of

the $ Papilio above described, in which the likeness to

dorippus is gained by the extension and confluence of all

the rufous-fulvous areas and minor markings, and the con-

sequent diminution and suppression of the ordinary fuscous

ground colour.

While it is observable that this likeness is not nearly

so exact—especially in respect of the under side—as that

exhibited by the $ Diadema {Hypolimnas) misippus, Linn.,

yet the fulvous tint is so very close to that of dorippus
from the same district, and has so far invaded and occu-

pied the hind-marginal borders, that the mimetic effect

in life must be great. The resemblance to dorippus is in

the example under notice so very much more advanced
than in any other specimen of the $ Papilio known to me,
that it would not be surprising if individuals still more
accurately resembling the model should be found to exist

* See my note on this point as regards the Western and Southern
races of thePapilio in " S. Afr. Butt.,"iii, p. 252 (1889). Cf. Poulton,
Trans. Ent. Soc. Lond., 1906, p. 290.
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within the range of this Danaine's predominance or

prevalence.

Everywhere exceptionally productive in differing forms

and intermediate variations, the ^ P. clardanus is surpass-

ingly protean, as the smaller-sized sub-species 'polytrophus,

in its modifications in the elevated interior of British East

Africa, especially on the Kikuyu and other " Escarpments
"

immediately north and south of the equator. There, as

Prof. Poulton has ably demonstrated,* it is possible to

trace, with the aid of the many still existing gradations, the

highly probable derivation of the more prominent mimetic
forms from the primitive trimcni-iovm which is compara-

tively so little divergent from the male coloration and
pattern. The transitional series from trimeni,—through

(1) Jdpjjocoon and the partly fulvous-coloured linking

variations between trimeni and trophonius
; (2) those be-

tween hippocoon and tropilionius ; and (3) those between
troplwnius and dorippoides—well exemplified by the

wholly fulvous-marked trophoni^is described by Prof. Poul-

ton (I. c, p. 290) ;—constitutes a most striking and convinc-

ing illustration of the action of natural selection in the

evolution of multiform mimetic adaptation within the

limits of one sex only of a single species.

* Trans. Ent. Soc. Lond., 1906, pp. 283-298.

Explanation of Plates XXVI-XXIX.

[See Explanation facing the Plates.
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XXIII. On Mullcrian Mimicry and Biaposematism. A
Reply to Mr. G. A. K. Marshall. By F. A.
DixEY, M.A., M.D., Fellow of Wadham College,

Oxford.

[Read October 21st, 1908.]

In dealing with my friend Mr. G. A. K. Marshall's most
interesting paper (Trans. Ent, Soc. Lond., 1908, pp. 93-142),
a large part of which consists of strictures upon views
which have from time to time been put forward by me, I

have in the first place to thank him for the courtesy which
allowed me to become acquainted with his criticisms before

these had been laid before the Society. I should wish
also to say at the outset that I am sincerely glad that

these criticisms have been offered. A theory is not likely

to meet with much acceptance until it has been well

scrutinised, and has run the gauntlet of adverse comment.
The propounder of a new idea ought to welcome any fair

objection that can be brought against his views. The
worst fate that can befall him is to be passed over in

silence ; and even if the attack upon his position should
prove successful, he has the satisfaction of knowing that at

least he has helped to stimulate enquiry, and that the
cause of truth has been the gainer. There is a reason for

which Mr. Marshall's objections are specially welcome.
We are likely to get from him as good a statement of his

side of the question as can be made, and if so doughty an
antagonist can be successfully answered, it is not likely

that the theory which he impugns will have to meet any
more formidable attack.

Let me now see what points I have in common with
Mr. Marshall, and where exactly we diverge.

In the first place, it is clear that he may be claimed as

a believer in Natural Selection and in the principle of

Mimicry, both in the Batesian and Miillerian sense. With
regard to the latter his words are :

" There can be little

doubt that a good many cases of mimicry originally ad-

duced in support of Bates' theory must now be explained
on Miillerian lines "

(p. 93). So far I am quite in accord
with him. Moreover, when he says that " the universal

TRANS. ENT. SOC. LOND. 1908.—PART IV. (jAN. 1909)
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application of this latter principle to butterflies . . . seems
open to some serious objections" (ibid.), I can still give my
assent. I have always held that there was room for both

theories, which are complementary rather than contradict-

ory. But having said so much, he proceeds to impose
very serious limitations on the scope of Miillerian assimila-

tion, and in especial to disallow the conception of what has

been called Diaposematism or Reciprocal Mimicry, " even

as a mere working hypothesis."

Here he no doubt expects me to join issue with him,

and I shall not disappoint his expectation. I maintain,

on the contrary, that the operation of the Miillerian factor,

though not universal, is a good deal wider than he is dis-

posed to admit ; and that the principle of Diaposematism,

which, as he rightly says, is a corollary of the Miillerian

theory, affords the best explanation that can at present be

given of certain interesting cases of mimetic grouping.

This, I think, is a fair statement of the issue between us.

The General Argument.

The opening paragraphs of Mr. Marshall's paper contain

a fair and lucid presentment of the Miillerian theory. On
these passages I have naturally no criticism to offer, though
it may be worthy of notice, in passing, that while the fact

that young insectivorous animals have to undergo an

education in the matter of suitable provender is, as Mr.

Marshall says, " sufficiently well established by now "
(pp.

94, 95), we cannot eliminate the operation of inherited

instinct from the general relation of animals to their food.

The avoidance of poisonous fruits, for instance, must, it

would seem, be due to an instinct Avhich has grown up
under the influence of natural selection. This point, how-
ever, though it is well to bear it in mind, is immaterial for

present purposes.

The first of Mr. Marshall's assertions that I should ques-

tion is his statement on p. 95 that the initial mimetic varia-

tion must gradually replace the original form. It is hard to

see why this must necessarily be the case. The original

form may quite conceivably continue to be able to main-
tain itself, even after it has given rise to a variation which
is also capable of a separate existence. Innumerable in-

stances of this persistence of an ancestral form are known
throughout organic nature, and indeed they are common
enough among the special subjects of our present study.



on MiiUerian Mimicry and Biaposematism. 561

The variation simply fits iato a new place, leaving its

ancestral stock to keep on in the old one.

Mr. Marshall goes on to point out (p. 96) that "the
mental attitude of the enemy towards its prey has an im-
portant bearing upon the results which its attacks will

produce." Upon this statement, which is no doubt true

enough, he bases the conclusion that " those enemies which
have a comparatively low degree of intelligence, and which
therefore require to make many experiments ..." operate

more efficiently as producers of MiiUerian mimicry than
those enemies whose superior intelligence enables them
to " profit more quickly by their experience." But, he
goes on to say, " if there be enemies still lower in the
scale and incapable of forming such a mental association

[between colour and inedibility] at all, then the destruction

of butterflies which they would cause would have no effect

whatever from a purely mimetic standpoint." It would be
interesting to know whether Mr. Marshall is prepared to

indicate the exact point in the descending scale of intelli-

gence at which will occur the transition from the greatest

efficiency in the production of MiiUerian mimicry to no
efficiency at all. Moreover, although the more intelligent

enemy will doubtless learn its lesson more quickly, it may
also, as Mr. Marshall points out in the next paragraph,
discriminate more readily and therefore experiment more
freely, the two tendencies acting to some extent in opposite
directions.

With regard to Batesian mimicry, it does not seem al-

together clear that superior intelligence operates quite as

Mr. Marshall thinks it does. It may, on the one hand, as

he says, enable the enemy to discriminate between mimic
and model ; but, on the other, it may also assist its possessor

to recognise a warning sign which would be passed un-
noticed by an enemy of lower mental equipment. It would
not be easy to say for certain whether a close mimetic
resemblance is an appeal to superior cleverness or superior
stupidity. For such reasons as these I feel doubtful as to

the validity of Mr. Marshall's expectation " that the elimin-

ation due to the Batesian factor would be competent to

produce a higher degree of inter-resemblance than would
the factor adduced by Fritz Miiller."

In his next paragraph Mr. Marshall deals with a possible

difference in the periods of incidence of the two mimetic
processes. I am not sure that his account of the effect of
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the change of seasons can be taken as exact for all regions

where the phenomena of mimicry obtain. For the country

that has been the scene of his own admirable observations

he can of course speak with the highest authority. But
he appears to have left out of account the fact that it is

not merely a question of young birds, but also of the

emercjence of new insects. The seasonal forms of butter-

flies are often so different from one another that a fresh

brood may have to be learned as if it were a new species.

Again, although in a given locality the insectivorous

migrants may have departed, it is only to resume their

activity among the insect provender, possibly quite new to

them, of some other district. However this may be,

the contention that the Miillerian factors vary in im-

portance Avith the time of year, whether well-founded or

not, does not seem to be very material for the points at

issue.

We now come to an important section of Mr. Marshall's

paper, in which on the strength of some very clever apriori

reasoning, he asserts (I quote his words) that " a Miillerian

approach will only take place in one direction, namely,

from a rarer species towards a more abundant one, and no

species can in this way approach another which has fewer

individuals than itself." Equality (of number) he says, is

" a condition which effectually prevents the Miillerian

selection from producing any mimetic results" (p. 100).

This contention rests principally on the arithmetical work-

ing out of certain supposed cases.

Before dealing specifically with Mr. Marshall's arithme-

tical demonstration, I would remark that experience shows

the danger of trusting too much to a priori reasoning in

matters of this kind, especially when its results do not

accord with the facts of observation. In reference to an

able treatise on a different subject,* lately published, it

has been forcibly said that " readers are apt to assume that

the statements are necessarily correct as being based on

unimpeachable mathematical data. It will be well if they

remember that mathematical deductions under the best

conditions are like the Hour that comes from a mill.

If the original corn is impure, the flour will be unwhole-

some ; . . . similarly arguments built up on insufficiently-

observed phenomena, when subjected to the mill of mathe-

matical reasoning, are exceedingly apt to have any faulty

* "Theories Modernes sur la Matiere," by M. Pozzi-Escot.
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observation macrnified into grrave and substantial error." *

Or, as Huxley more tersely puts it, " mathematics will not

give a true result when applied to erroneous data." As a

single but sufficient instance, I would point to the history

of a recent controversy.

Physicists, on what seemed to be very good a priori

grounds, came to the conclusion that geologists and biolo-

gists had miscalculated the age of the earth. The biologists

and geologists did not dispute the mathematical reasoning

of the physicists, but they had confidence in their own
facts, and they felt sure that there must be something
wrong somewhere about the physicists' data. Their firm-

ness has been justified ; and the critics have now practi-

cally retired from the position that the geological clock

wants altering.f Far be it from me to question Mr. Mar-
shall's arithmetic. On arithmetical grounds which seem
equally unassailable, it can be proved, as in the old logical

puzzle, that if the tortoise once gets a start, Achilles will

never catch him. What is the answer ? Solvitur amhiolando.

We know that Achilles loill catch the tortoise, arithmetic

notwithstanding ; and I venture to say that those who
have fairly looked into the evidence know that Miillerian

mynicry has taken place on a large scale, however difficult

it may be to represent arithmetically the exact steps of

its development.

Is there a flaw in Mr. Marshall's data ? There are

several flaws ; as I shall show.

I shall begin by admitting that if in addition to his

original assumption (pp. 97-98) we also allow him to

suppose that the two hypothetical species are equally con-

spicuous, that they occur at exactly the same time, each

form distributed at equal intervals throughout the same
area, in which also their enemies are to be found with a

similar evenness of distribution, and with a perpetually

identical keenness of appetite, there is no doubt that the

figures will work out nearly as he says ; though even then

it can be shown that there is a theoretical possibility of

approach between two forms originally equal in numbers.J

* "Britisli Medical Journal," 1908, v. 1, p. 508.

t See Poulton, " Essays on Evolution," 1908 : Essay on " The
Age of the Earth."

X Because if the original number of each, species, A and B, is x
;

the number of losses incurred by each species is y ; and the number
of A that assimilate themselves to B is ?i ; the original chance of
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But I venture to assert that this supposed case does not

represent the usual, nor even a common condition of things

in nature. This is no captious objection. I shall be able

to show that Mr Marshall's supposed case, though inter-

esting as an illustration of what might happen under
certain conceivable circumstances, is valueless as a support

of his position.

In the first place, he postulates, oji the part of his two
species of butterflies, A and B, the possession of " nauseous

qualities in about the same degree." But every upholder

of Miillerian mimicry, so far as I am aware, is not only

ready to admit, but is prepared positively to assert that

distastefulness is relative ; that it exists, like other means
of defence, in degrees that may vary indefinitely from
species to species. Any one who doubts this needs only to

refer to the experiments recorded by Mr. Finn in the

"Journal of the Asiatic Society of Bengal," 1895 and
1897, to say nothing of Mr. Marshall's own results as

published in the present and former papers (Trans. Eat.

Soc. Lond., 1902, pp. 297-390 ; also supra, pp. 128-130).

This cuts at the root of the statement that " a Miillerian

approach will only take place . . . from a rarer species

towards a more abundant one, and no species can in this

way approach another which has fewer individuals (and

therefore a higher percentage of loss) than itself" (p. 100).

On the contrary, there is every reason to think that

inferiority in numbers may be more than compensated by
a higher degree of distastefulness.

The fact that ditlerent kinds of insect prey possess the

qualities of palatability or the reverse in different degrees,

and that these qualities are also relative to the likes and
dislikes of different enemies, is fully accepted and enlarged

upon by Mr. Marshall in a later section of his paper (pp.
128-130). But the strange thing is that he does not

recognise that this conclusion, so far from being alien to

F. MuUer's theory, must form an integral part of any

survival of each member of botli A and B is —^, but the chances of
X

survival after the defection of n are

—

For each member of A, -^

;

x — n
For each member of B x+n-y

,

(including the variety of A), x +n
the advantage of B over A of course increasing with increasing

values of n.
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adequate , account of the Miillerian conception. He has

no warrant, so far as I am aware, for the statement that
" in practice, the appUcation of the Miillerian interpretation

involves the assumption of a uniform standard of inedi-

bility "
; a statement which amounts to saying that any

disparity of loss suffered by the less distasteful form
involves the exclusion of the Miillerian factor from any
assimilation it may acquire to the more distasteful. We
can imagine that the frontier-line separating the operation

of the two principles, though distinct, is fluctuating ; but

this does not justify any one in claiming the whole territory,

up to the point of absolute equality of distastefulness, as

an exclusive sphere of influence for the Batesian factor.

In this and in other respects, Mr. Marshall's criticism, so

far as it is effective, is directed not against the Miillerian

theory itself, but against an imaginary position which has

been erroneously endowed with the Miillerian name.
There is a further factor which has an equally disturbing

effect with relative distastefulness on these numerical

calculations. It is that of relative conspicuousness. A
species poorly off in point of numbers may well suffer less

than a more abundant form by dint of possessing a pattern

which is more striking and so more easily remembered.
A further complication is afforded by the varying habits of

different species. It is by no means the case that all

distasteful butterflies take every means of advertising

themselves. There are differences between them in this

as in other respects. As Mr. Marshall has mentioned the

Erycinidse* in this connection (p. 133), I commend to his

notice the instructive case of Hades nodula, Westw., an
abundant insect which there is every reason to suppose

has acted as a model, but which nevertheless settles

habitually on the under side of leaves.f If, as is quite

possible, frequency of repetition is a factor in the rapidity

with which insectivorous animals learn their lesson (a

suggestion first made to me in a private letter by Mr. W.
F. H. Blandford), a distasteful insect with habits of

concealment might be more strongly influenced in the

Miillerian direction than a species with great powers of

advertisement though inferior in numbers. So far as

* Mr. Wallace's paper appeared in the Trans. Ent. Soc. Lond. for

1853 ; not 1863, as stated by Mr. Marshall.

t See Godman and Salvia; Biol. Centr. Amer., Rhopal., I,

p. 374.
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Mr. Marshall has dealt with this point at all, he has

relegated it, like the former one, to the closing passages of

his paper : and here again his argument suffers by reason

of the exclusion from consideration, in its appropriate

place, of what is really an important matter to be kept in

view by all who would gain a clear and comprehensive
grasp of the MuUerian hypothesis.

These then are the main reasons why Mr. Marshall's

dictum about relative numbers cannot be accepted. Nor can

we very well amend his arithmetical presentation of the

case by restatement unless we assign numerical values,

which can only be hypothetical, to the factors which he
has omitted.

I think it will be seen that that part of the contention

which depends merely on relative numbers must be
withdrawn, and that my opponent must take his stand, if

at all, upon the relative percentage of loss. A difference

between species in this respect, by Mr, Marshall's own
showing, will tend to the production of Mlillerian mimicry

;

so that the only point on which I need join issue with him
is his statement that " equality [in this case meaning an
equal percentage of loss] effectively prevents the Miillerian

selection from producing any mimetic results "
(p. 100).

The force of this contention is much weakened when we
remember that there is no reason why the percentage of

loss should remain constant while the individuals of a
given form increase or diminish in number. In fact, from
Mr. Marshall's own statement (p. 99) that " Miiller's

hypothesis postulates that the absolute destruction is

practically constant for each group of different colours,"

it follows that the percentage loss must necessarily vary

with every variation in the numbers of the group. Hence,

as has been shown above (p. 563, note), Mr. Marshall's

conclusion, even on his own data, is not quite correct.

But there is still another factor to be taken into account

which is sufficient to dispose of the objection altogether.

The supposed examples of distasteful butterflies, A and
B, by hypothesis owe their survival to the possession of

warning characters which are ultimately learnt by enemies
and avoided when these latter have become sufficiently

experienced. To employ Prof. Poulton's useful term, A
and B are each of them provided with an aposeme ; A's

aposeme, also by hypothesis, being different from B's, and
the two not being liable to be mistaken for one another.
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Still keeping to the supposed case, and bearing in mind
that A and B are each of them originally suffering the

same percentage of loss, we find a certain number of A
varying in the direction of B, that is to say, exhibiting an

aposeme which is sufficiently like that of B to be confused

with it. B and the variety of A, which we will follow Mr.

Marshall in calling A', now form, so far as B's aposeme is

concerned, a homogeneous and mutually protective assem-

blage. But in adopting more or less of the aposeme of B,

A' has not necessarily lost hold of its original laposeme,

and in every case where this is retained in recognisable form,

A' will share in the protection afforded by both aposemes,

and will therefore have an advantage over both A and B,

which by hypothesis are not mutually protective.

It will probably occur to any one who considers this

point, that there must be a strong tendency towards the

production and preservation of intermediate forms, stronger

in the first instance than that towards the complete assi-

milation of one form to another. No doubt this is the case,

and on examining actual instances we find plenty of indi-

cations of the operation of this principle. I shall have

more to say on this head later on (see page 571), but it is

incumbent on me, in the first place, to show how completely

a recognition of the factor I am now discussing alters

the whole aspect of reciprocal approach. I have implied

already that I do not greatly favour the attempt to solve

problems of this kind by means of numerical calculation
;

but Mr. Marshall has appealed to arithmetic, and to arith-

metic he shall go.

We will suppose then, as Mr. Marshall does, two dis-

tasteful species, A and B, equal in numbers and distinct in

appearance. We will also eliminate the effect of disturbing

factors by supposing that the two species are equally dis-

tasteful, equally conspicuous and equally given to self-

advertisement. Under these conditions the aposemes of

A and B respectively will be learnt by the sacrifice of an
equal number of A and of B ; and as A and B are equal

in population, this will mean that the percentage loss of

each is the same. This is the state of things, reduced to

its simplest expression, in which Mr. Marshall thinks that

equilibrium will occur, and " the Miillerian principle will

practically cease to operate altogether "
(p. 99).

We will now express the case arithmetically. The actual

niimbers we take are immaterial, the only essential point
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being that they should be the same for A and for B, Let

us say a population of 1000 for each. Now we will suppose

that a certain number of A vary in the direction of B, so

as to show the aposeme of B in addition to that of A ; and

that a certain number of B similarly vary in the direction

of A so as to show the aposeme of A as well as their own,

this of course being what is meant by a reciprocal approach.

The possibility of the occurrence of such variations is

allowed by Mr. Marshall (p. 98) ; what he does not allow

is the possibility of their permanent establishment.

Again, numbers are immaterial ; to keep the illustration

as simple as possible we will suppose that the given varia-

tion of A amounts to half the number of the species, and

that similarly B is equally divided between its original

form and its variation. We now have four classes, each

500 strong, which we may call A, Ab, Ba, B; the small

letters being used to signify the presence of an aposeme
that is adopted and not original Now we will suppose

that 100 young insect-eating birds are let loose upon the

butterflies of these four classes. To eliminate Mr. Mar-

shall's complication of X, Y and Z birds (pp. 103-105) we
will suppose that all the butterflies are exposed to simul-

taneous attack by the whole body of their enemies. It is

obvious that on an average each class will be attacked by
25 birds. For the sake of simplicity we will further

assume that the butterflies are so nauseous, or the palate

of their enemies so delicate, that one experiment on each

aposeme is sufficient to ensure the exemption of that

aposeme from further attack by the experimenter. Now
let us see what will be the fate of our four classes. The
25 birds that attack A will not touch it again. Neither

will they experiment on Ab and Ba, which exhibit the

same aposeme. But each of them will experiment on

B, which has nothing about it to suggest A's aposeme.

Hence the result of the attack of batch No. 1 is the

destruction of 25 A and 25 B. Batch No. 2 experiments

on Ab, destroying 25 of them. But it will attack none of

the other three classes, because each of these possesses an

aposeme which it has learnt to avoid. Similarly the 25

birds (batch No. 3) that take toll of Ba will henceforth

avoid all the rest, for the same reason. Batch No. 4 devotes

its attention to B, which has already suffered, or will suffer,

under batch No. 1. Of this class B, 25 will be taken,

without supplying any experience for the benefit of A,
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which latter class will therefore undergo a second exaction

of the same number. The result of course is that the two
original forms, A and B, each lose 50 individuals, or 10 per

cent. ; while the two diaposematic intermediates, Ab and
Ba, each lose 25 only, or 5 per cent. Needless to say that

in view of these considerations I have no intention of

impaling myself on either horn of the dilemma so care-

fully prepared for me on p. 100 of my friend's paper.

It may possibly be objected that the numbers of Ab, Ba
are not likely at the outset to be equal to those of A
and B. This is true enough, but any one who is willing to

incur the trouble can easily convince himself that taking

the numbers of Ab, Ba smaller only accentuates their

advantage over A, B. The number of individuals experi-

mentally destroyed may of course be multiplied indefinitely

without disturbing the relation between A, B and Ab, Ba.

But it may still be urged, is there any evidence that

such intermediate forms as those exemplified in Ab, Ba
are actually to be found in nature ? Undoubtedly there

is ; about this I shall have more to say later on, but
meanwhile M'e may take as a single example two forms of

Leuceronia and Nychitona that occur together in the neigh-

bourhood of the Victoria Nyanza. The former (Z. pharis),

though still unmistakably a Leuceronia, differs from its

nearest allies by points in which it plainly approaches the

Nychitona ; while the latter, without losing its general

resemblance to its own group, shows features of likeness

to the Leuceronia which are peculiar to itself among its

congeners. It may still be urged that there is no evidence

of distastefulness in respect of these forms. This may be
readily allowed without damaging the argument, for if such

approach is possible between forms that belong to the

edible category, it must be at least equally possible of

occurrence between forms that are distasteful. And if it

once occurs as a variation, its perpetuation is provided for

in the manner already shown.

To summarise the foregoing :—Mr. Marshall has omitted

to take into account the factors of (1) relative distasteful-

ness, and (2) relative conspicuousness and powers of display.

These omissions vitiate his argument as to the effect of

relative population. Further, he has ignored (8) the

effect of the possession of a double aposeme upon relative

mortality, and (4) the fact that a persistence of a mimetic

variation does not necessarily involve the disappearance of
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the type. These omissions destroy the remainder of the

foundation on which his a priori fabric is based.

But perhaps, after all, it was unnecessary to offer one's

own reasons for dissenting from Mr. Marshall's conclusions,

for he has himself made two admissions which virtually

undermine his case.

The first of these is that, as he puts it with great

candour, " two lines of argument, based on the same data,

have led to diametrically opposite results "
(p. 101). This

is a somewhat striking phenomenon, and ought of itself

to suggest caution in dealing Avith these problems by
numerical methods. In giving his view of the cause of

the discrepancy, he fully recognises that his arithmetical

argument is entirely competent to prove the advantage,

to both sides, of any Miillerian combination once effected;

though he holds that it does not succeed in accounting for

the process of formation of such an assemblage, except in

the case of considerable disparity of numbers. But when
the process is complete, his difficulty ceases.

How is it then that he finds in the formation of a

Mtillerian assemblage a stumbling-block of this kind ?

The reason is that he is himself labouring under the error

of which he accuses his opponents, viz., that in the repre-

sentation of the case the intermediate stages are not

adequately taken into account. The truth of the matter

is that so soon as the aposeme of species B occurs in any
of the individuals of species A, the Miillerian association

B + A' is already formed, and A' enjoys its advantage. On
Mr. Marshall's own showing, A' now virtually belongs to B,

which class is strengthened by its accession; and whatever
may be A"s chances of survival as compared with typical

A, it has at any rate found a place in an assemblage which
has so far been able to maintain itself. If its new character

is of such a kind as to be subject to Mendelian laws of

inheritance, there is no reason why it should not persist

under the shelter of B, even in the absence of reinforce-

ment from its original stock.

But a much more important consideration than the

above is the fact that the first appearance of aposeme B
is consistent with the persistence of aposeme A ; a fact

which is constantly overlooked, though it is really implicit

in the statement that the Darwinian idea of the evolution

of a case of mimicry (which is that accepted by Mr. Mar-
shall) " involves the assumption that it has been built up
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by a gradual process of selection from comparatively small

individual variations" (p, 101). The intermediate form

Math its double aposeme at once brings the Miillerian

factor to bear throughout the whole assemblage which it

unites. It is not always realised how easily the gap
between A and B may be bridged over. Take the case of

Ficris demojyJiile (both sexes) and Aoria agna,a. Pierineand

an Ithomiine from Brazil. All that is necessary is to insert

the yellow form of P. demophile $ between the normal

types of the two species, and the chain is complete from

end to end ; moreover, it becomes linked on to the great

assemblage of which A. agna is a representative. I do

not assert that this particular association is Miillerian ; I

only adduce it to show how easily a Miillerian couple

might be established. It illustrates some other points as

well, viz. (1) that the rise of a mimetic variation does

not necessarily involve the extinction of the parent form

(this survives in typical P. demophile), and (2) that dis-

tastefiil intermediates may be conceived of as mutually

protecting and being protected by the distasteful forms

not on one side only, but on each side of them. This last

point is of course only another way of putting what I

have already spoken of as the function of the double

aposeme. It is obviously of the first importance for the

right understanding of Miillerian mimicry.

It may be said, in reference to the foregoing, that I

have taken a case where mimic and model are already

somewhat alike. Let me therefore now show how the

two hypothetical species A and B may be brought into

association with one another, though originally very dis-

similar in aspect. If we were to confine ourselves to

theory, I admit that the process might be somewhat
difficult of conception. But when we turn to the actual

facts of such a case, we see how the passage may be helped

along by the existence of other species, each of which is

capable of forming a collateral association with the transi-

tional forms in turn. Thus, a very slight modification of

the yellow form of P. demophile ^ gives us another Pierine

form, that of P. viardi $, which aligns itself with Heliconius

charithonia ; while a short step onwards from P. viardi

brings us to the'form now called P. tithoreides % the mimetic
relation of which with Tithorea pavonii, H. atthis, and the

peruviana form of H. charithonia will only be questioned

by those who do not accept the doctrine of mimicry at all.
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There is no need to multiply instances, though it could

readily be done. The point required is to recognise the

fact that a mimetic chain can be built up by successive

small steps, each of which secures at once the condition

which Mr. Marshall himself maintains is favourable to the
Miillerian relation ; for he allows, as we have seen, that

when the association is once formed, the advantage to all

parties, whatever the relative numbers, can be demon-
strated by arithmetic.

This first concession, when followed out into its conse-

quences, appears to me of itself sufficient to dispose of the
only serious objection brought on a pricri grounds against

the possibility of Miillerian approach, whether from one
side or from both, even in those cases where both species

may be equally "dominant." But if this were not so,

Mr. Marshall's second concession (p. 103) would really

give me all I want, for by it he asserts the possibility of

the very interchange tliat I have all along been holding
in view. I am not disposed to raise a controversy about
the mere use of words, and if Mr. Marshall prefers his own
term "Alternate Mimicry," I have no objection to offer;

the point is that he allows the same possibility that I

maintain ; the occurrence, that is, of a give-and-take pro-

cess between so-called "mimic" and "model." This is

the essence of what has been called Reciprocal Mimicry
or Diaposematism, for which terms I could suggest no
more suitable definition than " the interchange of charac-

ters between distasteful forms in virtue of their distaste-

fulness." No one could suppose that every step from the

one side is exactly in point of time coincident with a step

from the other ; nature works on successive individuals, and
whether or not at any given moment the general trend is

in one direction rather than another is immaterial. More-
over, it is conceivable, even on Mr. Marshall's principle, that

the tendency might take opposite directions at the same
time in different parts of the area of distribution.

Particular Instances of Diaposematism.

So much for the attempts that have been made to im-

pose limitations a priori on the scope of Miillerian mimicry,

and in especial to disallow the possibility of that inter-

change of features between distasteful forms which is known
as Diaposematism or Reciprocal Mimicry. I now turn to

the particular criticisms which Mr, Marshall makes on the
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diaposematic interpretation of certain concrete and definite

instances.

With regard to these instances, I would in the first place

observe that they are not all of equal strength, and tliat,

as I have always been ready to admit, there is perhaps not

one of them that is absolutely incapable of being explained

on other lines. But their force, as it seems to me, lies in

their cumulative effect. Let me give an illustration.

Suppose that on a riding or driving tour through the

country, you see, on approaching a town, a boy wearing a

straw hat with a variegated ribbon. By and by you meet

with another boy, then with two or three more, finally

perhaps with a little crowd of boys, all with the same
coloured hat-ribbon. The first occurrence makes no special

impression on you, nor perhaps the second or third, but

before long you awake to the fact that there must be some

common cause for this constantly recurring phenomenon,

which cause will probably declare itself as the existence of

a school or an athletic club. So with these instances of

apparent intercbange. Taken separately, each one may
be put down to accident, coincidence, affinity, or what you

will ; but as cases begin to accumulate, any explanation

short of the influence of some common law or principle

ceases to be satisfactory. With respect to Mr. Marshall's

remark that no example of Diaposematism has as yet been

brought forward as occurring between any two of certain

groups that he specifies, it may be sufficient to observe

that these groups, so far as I am aware, have never yet

been studied from this particular point of view.*

The Association of Pereute and Heliconius.

Under this head I am pleased to find that Mr. Marshall

at least agrees with me that there is a mimetic relation

between the meljJo^nene group of Helicmiius and a FcrmiU,

though Mr. Kaye would perhaps differ from us both (see

his communication in Proc. Ent. Soc. Lond., 1908, pp. xxii,

xxiii). But Mr. Marshall, in commenting on my sugges-

tion that the Heliconii which enter into mimetic combina-

tion with Pierines have been influenced by the latter " in

adopting from them a more distinct and characteristic em-
ployment of the red basal patches," remarks that " in order

* See however Fritz Miiller (translation by Meldola in Proc. Ent.

Soc. Lond., 1879, p. xxviii), who actually alleges cases, though with-

out giving details.
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that any case of this kind may really carry conviction as a

proof of diaposematism it is necessary to show that the

reciprocal character which the model is claimed to have
acquired from the mimic must be one that is abnormal in

the genus of the model and its allies." On this I would
observe that if Mr. Marshall will look again at my paper
from which he quotes (Trans. Ent. Soc. Lond., 1894, pp.
296-298), he will see that I do not claim that the exist-

ence of the red basal patches in Heliconius has been
*' acquired from the mimic." On the contrary, I am in that

passage at pains to show that there already exists in

Heliconius material in the shape of red basal markings for

the aposeme that becomes especially conspicuous in those

species which enter into mimetic relation with red-spotted

Pierines. Hence his enumeration of red-spotted Heliconii

is beside the mark, for he has not met my assertion that

the spots are especially distinct and characteristic in these

mimetic species. My view was and is that the Pierines

have contributed to the special appearance presented by
the spots in certain species ; not that they are actually

responsible for the origin of those marks. I fear I cannot
agree that a character such as this, if reciprocally adopted,

must be " abnormal in the genus of the model and its

allies," for in most cases there will be found already exist-

ing, as might be expected, some basis for the assimilative

process to work on.

While the Heliconii are under consideration, it may not

be amiss to remark on the great plasticity exhibited by
this genus, so far as concerns its colour-patterns. This is

exemplified by the large number of species which, as

Mr. Marshall says, " have been drawn away in mimicry of

the great Melinsea-Mcchanitis associatioa," and still more
by the completeness with which members of one of the
two great groups into which the genus falls have become
assimilated in aspect to species belonging to the other.*

Mr. Marshall himself suggests that the absence of red

spots in the Meliniea-\\ke Heliconii may be due to mimicry,
which shows that in his view this feature of the Heliconine
pattern is not resistent to mimetic influence. As regards

the Pierines, there is no reasonable doubt that the red

basal aposeme in Delias has impressed itself not only upon
Prioneris but also on Chalcosid moths (see Shelford, Proc.

* See Riffarth and Stichel, in the " Thierreicli," 1905 ; also W. J.

Kaye, Proc. Ent. Soc. Lond., 1907, pp. xiv-xvi,
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Zool. Soc. Loud., 1902, vol. ii, No. 257, Plate XXI, figs.

1-4). There is, therefore, no antecedent improbability in

the supposition that the corresponding aposeme in the

South American Pierines under discussion, less marked
but still conspicuous, should have been able to exercise an
influence upon the Heliconii.

In Mr. Marshall's review of the genus Pereute (p. 108)

I find myself quite unable to follow him. I confess that

I do not understand his statement that it is only in his

third section " that we find any real mimicry." I should

have thought that mimicry if it exists at all must be real.

If he only means that some species are closer mimics than

others, of course I agree with him, but the remark in this

connection hardly seems worth making. As to the main
point, I do not think that any one who undertakes a

thorouofh examination of the genus in relation with other

butterflies of the Neotropical region can avoid coming to

the conclusion that every species of Pereute, even in-

cluding P. teWiusa, displays mimetic features. Mr.

Marshall's South African experience will suggest to him
that to make the examination complete, the under-sides

must be included in the study; as indeed in one place he

seems to imply.

The underside red spots m Archonias (w Euterpe) tereas

and Papilio zacynthus.

Under this heading Mr, Marshall has—I am sure

unintentionally—given so complete a misrepresentation

of my published statements, that I can only suppose him
to have omitted to make himself fully acquainted with

them. It would, I think, be inferred by any reader of

his criticism that I had advanced the view that the

Papilios belonging to the colour-group of which P. zacyn-

thus may be taken as an example had adopted their under-

side red spots in mimicry of the associated Pierines (pp.

109, 110). How far such a supposition is removed from

my real opinion will be made sufficiently clear by an

extract from the very paper that Mr. Marshall quotes as

his authority, viz. my memoir on the Pierinse published

in our Transactions for 1894. In a note on page 285 of

that memoir occurs the following passage dealing with the

butterflies in question :
—

" The red basal patches on the

under-side of the Pierine give just the same general effect

as similar patches on the Paxjilio ; but a close scrutiny will
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reveal the curious fact that the patches of the Pierine

belong always to the wing, and those of the Fapilio, in

almost every instance, to the body. The wide distribu-

tion of the red basal patches among the Pierine forbids

us to suppose that they were evolved for the purpose of

mimicry in these few species ; but it is worth noting

that their presence affords material ready to hand for a

sufficiently deceptive though not absolutely exact copy of

a conspicuous Papilionine feature."

It will be seen from the above quotation that the

position of the red spots on Fapilio and Pierine respectively

had already been noted and taken into account by me,
though this would not be gathered from Mr. Marshall's

description on pp. 109, 110. It is also plain that although
(like Mr. Marshall) I could not regard the red spots as

having come into existence in the Pierine for the sake of

mimicking the Fcqnlio, I was prepared to entertain the

view that so far as position and general appearance were
concerned they had undergone Papilionine influence.

The fact that many Fcqnlios, both mimetic and non-
mimetic, are red-spotted, was of course well known to

me, and is duly stated in the same paper (Trans. Ent.

Soc. Lond., 1894, pp. 296, 298). In these latter passages

I suggest the possibility, which still appears to me quite

reasonable, that Fapilios, Hdiconii and Pierines, all

possessing suitable material for working upon, have each,

in the case of these mutually mimetic species, contributed

something towards the general agreement. The main
points in favour of an exercise of Pierine influence, I may
repeat, are (1) the prevalence of the basal red throughout
the subfamily

; (2) the fact that the genera Eideoye and
Feretite are probably closely allied to the distasteful

Eastern genus Delias; and (3) the fact that some species

at any rate of Euteipe and Fereute are reported by field

naturalists to be abundant in individuals. The susfarestion

that these South American Pierine " mimics " might
themselves act in some respects as models was in 1894
so new, and so contrary to received ideas, that I dwelt on
the evidence in question with some emphasis. I still

think the evidence strong. So far as Mr. Marshall pro-

nounces in favour of an independent origin of red spots

in all these three subfamilies, I agree with him ; my
expressed view has always been the same. If however
he really means that no mimetic modification of the spots
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has taken place as between these groups, I think that

those naturalists who are well acquainted with the species

concerned will regard his conclusion as a reductio ad
ahsiordum.

Why do both sexes of Archonias (Euterpe) tereas mimic
only the females of Papilio zacynthus ?

In this section of his paper Mr. Marshall makes the
curious statement that " not a single one of the American
Pierines has developed any metallic colours" (p. 111).

By " metallic colours " he shows in the same passage that

he means an iridescence or glow such aS' may be seen
in certain African species of Tcracolus, for example in

T. I'eyina, where it exists in a highly-developed condition.

Has Mr. Marshall ever looked at Dismorphia teresa ?

Or at the male of Meganostoma eurydice, or of Colias lesbia

and G. vautieri ? Or at a fine male specimen of Phodiis

argante ? Even in the Pierine genus at present in

question, it is by no means rare for a well-preserved

example of Euterpe approximata or E. eritias to exhibit

a purple gloss on the hind-wing, a gloss which, though
comparatively undeveloped, recalls that of many Papilios.

The fore-wings of E. antodyca $ and E. siuainsonii $ often

show a similar bloom. Then as to African forms, has Mr.
Marshall forgotten Colias electra, of which he must have
seen innumerable specimens ? There can I think be no
doubt that there is nothing in the Pierine constitution to

prevent the development of " metallic " colouring, should
the opportunity and need for such development arise in

the history of a species. In reference to F. Miiller's

statement that although in his experience Euterpe tereas

was common, and Fajnlio nephalion rare, the latter must
be regarded as the model rather than the former, Mr.
Marshall seems to be quite alive to the fact that if this

case of mimicry is, as he says, " in every way consistent

with the interpretation of a simple Mullerian approach,"
it remains an instance that prima facie requires a good
deal of reconciling with his view as to the improbability

of Mlillerian approach even when the numbers are equal,

and much more when the numbers of the " model " are

inferior. I myself should of course agree with F. Midler
that the Pierine has adopted most of its peculiar aspect
in imitation of the Papilio ; but I should not consider that
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this precludes the female Papilio from having been
retained by the help of Pierine influence within the limits

of the strong combination thus formed. Mr. Marshall's

opinion that the female pattern is the older is very likely

to be correct; it has always seemed to me the more
probable supposition ; though, in view of what may be
seen in many other groups, I should not venture to exclude
altogether the possibility that the female may have
dropped some characters once common to both sexes and
even gained others under the influence of mimicry or some
other form of adaptation. This is why I suggested in

1894 that the female Papilios had joined the JEuterpe

combination whether by "discarding" or [supposing the

females to represent the older form] by "not adopting"
the brilliant colours of the other sex (Trans. Ent. Soc.

Lond., 1894, p. 298). It was pointed out by me many
years ago (Trans. Ent. Soc, Lond., 1890, p. 106, note,

d "propos of Argynnis diana ^ ; and again in Proc. Ent. Soc.

Lond., 1894, p. xii, d p)ropos oi A. niphe $) that a mimetic
resemblance may be attained by the help of the retention

of an ancestral character no less than by the development
of a new one. Mr. Marshall's point would only tell against

my suggestion if this possibility were ignored.

The suggested reciprocal resemblance between Pieris locusta

and Heliconius cydno galanthus.

Mr. Marshall begins his discussion of this case as fol-

lows:—" In Trans. Ent. Soc, 1896, p. 72 (note). Dr. Dixey
suggested tentatively that F. locusta $ was a mimic of

Heliconius melpotnene, so far as the underside of the hind-

wing was concerned. In Trans. Ent. Soc, 1897, p. 325, this

idea was abandoned, and the very different H. cydno galan-

thus was then definitely proposed as the model "
(p. 113).

I shall hope for Mr. Marshall's forbearance if I venture to

point out that this is scarcely an accurate way of putting

it. My words in 1896 were, "The underside of the hind-

wing in F. locusta, F. cinerea [I should now write Lepto-

phohia cinerea] and some others resembles that of Heliconius

melpomene and other protected species in giving the general

idea of a dark wing-area with yellow costal or precostal

streak and basal red spots." I have never "abandoned
this idea," which indeed is merely the expression of a

simple matter of fact; but in 1897 I gave the general



on MilUerian Mimicry and Diaposematism, 579

statement above quoted a more special application by-

instituting a comparison between the under side of P.
locusta $ and the cydiio group of Heliconius; even then
being careful to point out that " the aspect suggested [by
P. locusta $ underside] is rather that of several forms of
Heliconius in general than that of any one in particular."

Why Mr. Marshall should think it necessary to show that
the upperside of P. locusta $ is non-mimetic " and can
have no significance during flight" (p. 113) I am at a loss

to understand, for I myself expressly stated that " it is

only on the underside that the mimetic pattern appears,
and here again there can be little doubt that its use has
reference only to the resting position." Mr. Marshall
appears to disbelieve that any mimetic significance what-
ever attaches to either surface of the male P. locusta. In
this opinion I think few impartial observers will follow him.
With regard however to the "fair general resemblance"

which he admits to exist between tlie upperside * of the
female of P. locusta and the galanthus form of H. cydno,

he arrives at the conclusion " that the most satisfactory

interpretation of the present case is that the $ Pieris is a
simple Batesian mimic of tlie Ifeliconius." In support of
this position he makes some remarkable statements. " It

is only fair to point out," he says, " that when this pro-
posal " [i.e. my suggestion as to the association of P.
locusta with the cydno group] " was made, the true $ of

P. locusta was not known, the ^. figured by Dr. Dixey
belonging really to P. tithoreides, Butl." I regret to have
to correct Mr. Marshall on a point of fact, but he will find

on further enquiry that the female of P. locusta was then
known and had been described by Felder, I figured the
local race (or geographical species) tithoreides under the
designation of the type form, for the simple reason that
there was then no other name by which to call it, its

present title not having been bestowed upon it until some
time later. j- I do not know on what grounds Mr. Marshall
pronounces P. locusta $ to be " evidently a rare insect."

Felder's account J implies that the species is common, I

can of course readily believe that the male falls a more easy
prey to collectors.

* Why not also the underside ? Can it be because this would
carry a similar conclusion in the case of the male ?

t P. tithoreides was first described by Butler, Ann. Mag. Nat
Hist., 1898, ii, p. 18.

X Reise d. Novara ; Rhop., p. 176.
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In stating that " the crux of the whole argument lies

in the assumption that white colouring is abnormal in

Ilelico7iius a,nd must therefore be due to Pierineiufluence"

(p. 114), Mr. Marshall is labouring under a similar mis-

apprehension to that which led him to attribute to me the

view that the existence of red spots in Papilio originated

in mimicry of the Pierines. I have shown that my ex-

pressed view was the contrary of this, and that I regarded

and still regard the original red spots in both groups as

affording material for an assimilative process of which
there remain in existence many traces. In exactly the

same way I look upon the occasional presence of white

patches and bands in Heliconius as the raw material from
which a resemblance to the broad white areas of the usual

Pierine aspect has been in certain species manufactured.

Any one who has not realised how much like a Pierine a

Heliconius can be made to look, should compare the leuce

form of H. sapho with the female of the form of P. locusta

known as noctipennis.

The suggested diaposematic resemhlance hetween the two

Eastern Pierines Huphina corva and Ixias baliensis $ .

It would, I think, hardly be inferred from Mr. Marshall's

account of this example that nearly all the points which
he raises had already been taken into account by me and
allowed due weight in my paper which he quotes. Thus
the difference between the under sides of the Huphina
and the Ixias is in that paper both mentioned and
specially figured, while an explanation is offered which
is probably valid in several similar cases (Trans. Ent. Soc.

Lond., 1906, p. 522). The fact that the dark border of

the hind-wing is better defined in the male than in the

female Huphina is of course perfectly apparent in my
figures {Ihid., PI. XXXI). These show that although in

this particular respect the male has the advantage, the

female is still on the whole the better mimic. They also

show that the "heavy black bar across the cell of the fore-

wing " is not " entirely absent " from the male, as Mr.
Marshall alleges, but present in the corresponding position

to that which it takes in the female, though of course

in the former sex it has not reached so hig;h a stasje of

development.

The facts as to the geographical distribution of the two
species were carefully noted by me {loc. cit., p. 523), as
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indeed Mr. Marshall acknowledges. He very truly points

out that " if we examine such a series of forms as Huphina
phryne, nerissa, lichenosa and corva, it seems clear that we
are dealing with those progressive modifications which are

generally comprised under the name of geographical races."

It is also quite correct that " heavy black borders are a
very common feature in the genus Huphina and exist in

a majority of species occurring in the Malay Archipelago."
Then why should we assume that the line " leads up

"

from H. oierissa through lichenosa to corva ? Is it not
equally open to us to suppose that corva began in the
Malayan region where so many of its congeners find a
home, and passed towards the north and west, gradually
losing its black border as it came into new geographical
surroundings, but retaining that feature so long as it was
subject to the mimetic influence of Ixias ? If this supposi-
tion be rejected, there remains the possibility, or even
probability, of other distributional changes. These are
more important factors in mimicry than has, I think, been
generally admitted.* But the elevation of the present
facts of distribution, interesting as they are, into a " serious

difficulty " in the way of the diaposematic interpretation

of this very curious resemblance seems to savour of hyper-
criticism ; as also, especially in view of Mr. Finn's ex-
periments referred to in my paper,f does Mr. Marshall's

evident scepticism even as to the mimicry of Huphina by
Ixias. As to Mr. Wallace's " warning " quoted by Mr.
Marshall (pp. 120, 121), I am not in much danger of
forgetting it, for I know now that I have several times
in the past been temporarily misled into attributing to
fortuitous resemblance or to mere affinity many undoubted
cases of Pierine mimicry.

The fact mentioned by Mr. Marshall that the British

Museum specimen of /. haliensis $ possesses a suffusion

of pale orange in the central area of the fore-wing, a point
which had also been noted in my paper (loc. ciL, p. 523), is

especially interesting ; as it shows that in this species the
mimetic process is not entirely complete.

The last point which seems to call for remark in this

* See Poulton, "Essays on Evolution," 1908, p. 52 ; and note by
Mr. Trimen on recent changes of distribution in African butterflies,

ib. cit.

•j- The reference was given by me as " Journ. Asiat. Soc. Benf'al,"

1896. The year should be 1897.
°
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connection is the difference in character of flight shown
by the two genera concerned. It is of course no proof of

palatability or the reverse that an insect is active and

wary on the wing. Many distasteful species, especially

the " dominant " models, possess the characteristically

deliberate demeanour first noticed by Bates, but others

show resemblances of greater or less degree in this, as in

other respects, to the forms that usually occupy central

positions in mimetic groups.

Here ends my survey of Mr. Marshall's criticism of

particular instances. I feel justified in maintaining, as a

result of this examination, that not only has he failed in

each single case to prove his point, but that he has also in

many particulars been betrayed into actual error.

The remaining examples impugned by Mr. Marshall,

together with that portion of the concluding section of

his paper which has not been dealt with by me, bear

reference to certain views and observations for which I am
not personally responsible. I shall not presume to enter

the lists in defence of champions so well able to take care

of themselves as my friends Prof. Poulton and Mr. Neave
;

but it may not be out of place to add here a remark with

regard to Mr. Marshall's footnote on page 122 of his paper.

He there calls attention to some apparent discrepancies in

the accounts given by Dr. Longstafif and myself of the

scents of certain African butterflies. It is a well-estab-

lished fact that scents of opposite character may coexist

in the same individual (instances are given in my com-
munication quoted by Mr. Marshall from Proc. Ent. Soc.

Lond., 1906, pp. ii-vii), and it seems probable that the

differences between Dr. Longstaff's records and my own

—

a very few differences, be it noted, amidst a large body of

substantial agreement—may be attributed to a reason of

this kind. Certainly my recollection of the strong, dis-

agreeable odour of Neptis agatha is vivid to this day.

Before concluding this paper I have a suggestion to offer

to students of the Miillerian problem who may still be in

an early stage of their investigations. It is that those

who wish to avoid a cramped and narrow view of the

mimetic problem should refrain from stating and con-

sidering it only in terms of " mimetic pairs " or even

"mimetic associations." Tlie real unit of study is the

aposeme, in its transitions, its modifications and its
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combinations. Tliis will lead, amongst other things, to a

recognition of the important principle of " secondary-

mimicry "
; a powerful reinforcement of the Milllerian

interpretation, which has been omitted from considera-

tion by Mr. Marshall, and on which accordingly I do not

enlarge. A final point to be impressed upon those who
may be approaching the question for the first time, is the

wonderful insight into future developments of his theory

shown by Fritz Miiller himself. Reference to Prof. Mel-

dola's translation of MiiUer's truly epoch-making paper

in Proc. Ent. Soc. Lond., 1879, pp. xx-xxviii, will show
that not only is the main principle most clearly and pre-

cisely there stated, but that the author also foreshadows

such subsidiary points as relative distastefulness, "alter-

nate mimicry," the impalatability of Pierine " mimics,"

and not only the possibility but even the actual existence

of diaposematism.

The kind expressions used by Mr, Marshall on the last

page of his paper I should wish most cordially to recipro-

cate. I may go further, for I believe that I owe more
benefit to the results of his experience as a field naturalist

and skill as an experimenter than he can have derived

from any publications of mine, I am not at all fond of

controversy in itself, though I admit its value and occa-

sional necessity. But if one has the misfortune to differ

from a friend and. fellow-worker in the same field, the

regret that is unavoidably felt is much mitigated when
one meets so courteous and fair-minded an opponent as on

the present occasion.

However, Mr. Marshall has now shot his bolt. It has

failed ; and the upholders of the large and comprehensive

principle of Milllerian mimicry, including its corollary of

Diaposematism or reciprocal influence, may await with

equanimity the delivery of attack from any other quarter.
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XXIV. On some of the principal Mimetic {MilUerian) Com-
hinatio7is of Tropiical American Butterfiies. By J.

C. MoULTON, F.E.S., of Magdalen College, Oxford.

[Read June 3, 1908.]

Plates XXX—XXXIV.

In the year 1896 Mr. W. F. H. Blandford, with the help

of the late Mr. Osbert Salvin, F.R.S., selected a series of

mimetic combinations of Tropical American butterflies from
the Godman-Salvin collection. These he exhibited in the

same year at the Royal Society and at the Entomological

Society of London (Proc. Ent. Soc. Lond., 1896, p. xxxviii).

They were also shown and described by him in the follow-

ing year, during the discussion which followed Dr. F. A.
Dixey's paper on " Mimetic Attraction " (Proc. 1897, pp.
xx-xxxii and xxxiv-xlvii ; Trans. 1897, pp. 317-331).
The opinion was strongly expressed at the time that it

would be of great advantage if the associations could be
kept intact, or at least some permanent recoi'd of them
preserved. As regards the great majority of specimens

exhibited by Mr. Blandford this was found to be imprac-

ticable ; but Professor Poulton, F.R.S., at once began to

collect material for similar groups—from the Hope Collec-

tion, from the great series of duplicates presented to the

Hope Department by Dr. F. Ducane Godman and Mr.

O. Salvin, and from other sources. By 1901 so much
progress had been made that he applied to Dr. Godman
for his kind help in lending the comparatively few rare

species which did not exist in the Hope Department.
These were added to the Oxford material, and beautiful

photographs of four South American combinations (Plates

XXX-XXXIII) were taken by Mr. Alfred Robinson of the

Oxford University Museum. In order to give some con-

ception of the analogy between Miillerian resemblances in

the Old World and the New, a group of Oriental Enplcein^

with one convergent Danaine was photographed at the

same time (Plate XXX IV). The South American asso-

ciations, of which a permanent record was thus made, are

TRANS. ENT. SOC. LOND. 1908.—PART IV. (jAN. 1909)
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as follows, tabulated according to their geographical

distribution :

—

1. North-Central America (Guatemala, Honduras, and

Nicaragua) ; shown on Plate XXX.
2. East Brazil ; shown on Plate XXXI.
3. Upper Amazons (Ega) ; shown on Plate XXXII.
4. Ecuador, Peru, and Bolivia ; shown on Plate XXXIII.

The half-tone blocks for these plates were prepared shortly

afterwards by Messrs. Andre and Sleigh ; but in the press

of other work Professor Poulton has been unable to pub-

lish an account of the material or to describe the plates.

Early in the present year he invited me to undertake this

task, which I need hardly state has proved an extreme

pleasure, in view of the exceptional interest of these

mimetic associations. I would here like to take this

opportunity of recording my sincere gratitude to him,

first, for allowing me the privilege of writing this paper,

and secondly, for all the kind help and trouble he has

shown in assisting me to produce it. The difficulties of a

first entomological paper, so alarming to the beginner,

have all been made easy by his kindly surveillance. The
following associations, although arranged in a diiferent

order, are reproduced with but little change from Mr.

Blandford's paper (Proc. Ent. Soc. Lond., 1897, pp. xxii-

xxvii) : it will be noted, however, that while his combina-

tions were wholly composed of butterflies, certain examples

of Heterocerous mimics, as well as a few additional

Khopalocera, have been incorporated in the tables of the

present paper. Mr. Blandford spoke of these mimetic

associations as "groups," but I have adopted Professor

Poulton's suggestion that they should be called

" associations " or " combinations." *

In the tabular form in which the associations are set

forth below, the Ithomiine models are shown on the left

and their mimics on the right ; the whole series forming

a large combination with a single type of pattern.

* " Essays on Evolution," 1908, Essay X, p. 293 :—" In this essay

the word ' gronp ' is employed to express an arrangement based on
affinity, the word ' combination ' or ' association ' to express an
arrangement founded on bionomic relationship. Thus a genus or

family is spoken of as a group, a set of Miillerian models and mimics
as an association or combination."
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Combination I. (Shown on Plate XXX.)

North Central American Type—Guatemala, Honduras
and Nicaragua.

iTHOMIINiE.

Tithorea sp.

Melinxa imiiata, Bates

(Figs. 1 and 2).

Ifcchanitis doryssus, Bates

(Figs. 3 and 4).

Meclianitis lycidice, Bates

Ceratinia dionma, Hew. (Figs.

5 and 6).

Ceratinia fenestella, Hew.
(Figs. 7 and 8).

Danain^.

Lycorea atergatis,Y)o\x\A. and
Hew. (Figs. 18 and 14).

Nymphalin^.

Protogonius cecrops, Doubl.

audHew.(Figs.21and22).
Eresia pMlyra, Hew. (Figs.

19 and 20).

Heliconin^.

Heliconius telchinia, Doubl.

and Hew. (Figs. 9 and 10).

Eueides zorcaon, Reak. (Figs.

11 and 12).

PlERINiE.

Dismorphia praxinm , Doubl.

(Figs. 17 and 18).

Perrhyhris {Mylothris) ma-
Icnha, Hew. (Figs. 15 and

16).

Hypsid^ (Moth).

Pericopis angulosa, Walk.

The only addition to Mr. Blandford's list, except the

PericojDid moth, is Mechanitis lycidice, Bates, which this

authority places in an intermediate position between the

above North Central-American and a South Central-

American (Costa Rica to Panama) combination. He
includes four other species in this intermediate position,

but these are so much nearer to the southern combination

that no mention of them is necessary here. If. lycidice,

however, is extremely variable, and, in Guatemalan speci-

mens, the black bar of the hind-wing is as a rule well

developed, as in the northern Mllllerian association. On
the other hand, the absence of this feature in many Costa

Rican examples permits their introduction into the

southern combination.
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It will be seen from the accompanying Plate XXX that

the general pattern of this association consists of a con-

spicuous light brown (fulvous) ground colour, crossed by
parallel black bands and oblique bars, the apex of the

fore-wing being relieved by two yellow bars between the

last-mentioned black markings. While it is apparent
that all the members of this association have gradually

become drawn together into one general pattern, we can
also clearly see how single constituent species have fol-

lowed others in minor characteristics. A specially

remarkable illustration of this is afforded by the strong

resemblance between MeliniBa imitata (Figs. 1 and 2) and
Heliconius telchinia (Figs. 9 and 10), Here, the broken
yellow sub-apical bands of the Melinxa are closely fol-

lowed by those of the Heliconius. On the under side of

the fore-wing, an irregular series of white spots appears
along the hind margin of the Melinma, and similar spots

are present although very faintly developed and more
marginally placed along the anal portion of the hind
margin in the Heliconius. The same likeness is found
along the hind margin of the hind-wing, where however
the usual radiating white streaks of the Heliconius are

shortened into a rough resemblance to the rounded or oval

spots of the Melintea.^

The exceptionally close resemblance between two such
widely different genera as Alclinma and Heliconius, as

exemplified by M. imitata and H. telchinia, affords a good
instance of the entire independence of affinity and mimicry,
as Professor Poulton points out in " Essays on Evolution,"

1908, p. 235. Thus two Ithomiine genera {Mechanitis and
Geratinia), with four different species (including M. lycidice),

bear a general likeness to the Mcliniea pattern, and yet

none of them afford nearly so close a resemblance as that

exliibited by the Heliconius. Hence the Ithomiine genus
Melinma. is far more closely resembled by its Heliconine
mimic belonging to a very different sub-family, than by
any Ithomiine which contributes a member to the associa-

tion. Similarly the Heliconius bears a much closer likeness

to the Ithomiine model than to the nearly allied Eueides.

My attention was directed by Professor Poulton to the

fact that the second Heliconine of this association, Eueides

zorcaon (Figs. 11 and 12), also presents in one special

detail a resemblance to the Danaine, Lyeorea atergatis

* See Poulton, "Essays on Evolution," 1908, p. 350.
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(Figs. 13 and 14), in this respect its probable model. I

refer to the peculiar ochreous colouring of the oblique

markings in the fore-wing apical region,—markings which
are of a bright yellow tint in nearly all the other con-

stituents of the combination. It should be noted, however,

that ochreous markings in this region are characteristic of

many species of both Eueides and Lycorea. As regards

their form, the pale markings of the fore-wing present

certain similarities in these two species. An irregular

somewhat hour-glass-shaped spot appears at the end of the

cell of each species, as also an elongate spot with a median
constriction near the anal angle. The form of these and the

other markings is very variable, but their general like-

ness is noticeable. It will be found in other combinations

considered in the later pages of this paper that the species

of Protogoniits are generally specially associated with those

of Lycorea. Thus in the present instance P. cecrops (Fig.

21) not only possesses the ochreous markings towards the

apex of the fore-wing, but the marginal hind-wing spots

are more strongly developed on the upper surface than in

any other species of the association except Lycorea atergatis.

Ochreous bars also appear in the female of the Nymph-
aline, Eresia 'philyra. (Fig. 20), which in other respects has

evidently been drawn after Ceratinia dioniea (Fig. 6), with

its row of distinct yellow spots along the hind margin of

the fore-wing. Interesting features of the male Eresia

(Fig. 19) are the narrow hooked fore-wing, and the absence

of special paleness in the apical markings, both suggesting

the influence of some Diane or Eueides (perhaps E. aliphera,

Godt.).

DismorpJiia praxince (Figs. 17 and 18) presents several

points of interest. First, the size and general shape suggest

Mechanitis dorysms (Figs. 3 and 4) as the model, as was
pointed out by Godman and Salvin :

—
" The female has a

colour resemblance to Mechanitis doryssus, a species

abundant throughout the same area " (" Biologia Centrali-

Americana, Rhopalocera," 1887-1901, Vol. II, p. 176). On
the other hand, the yellow apical markings follow far more
closely those of MeliucVa imitata (Figs. 1 and 2), and its

mimic, Heliconiits telchinia (Figs. 9 and 10), especially the

latter. The dark bands of both wings correspond more
nearly with those of the Heliconius than with the narrower

markings of the Mechanitis.

The Ferrhyhris (Figs. 15 and IG) can only be regarded
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as an outlying member of the association ; for the male
(Fig. 15) does not mimic at all on the upper surface, while

the female (Fig. 16) is rather a rough mimic, the wings
being comparatively broad and the dark median band of

the hind-wing but feebly developed. The mimicry of the

under surface of the male Pcrrhyhris is discussed by Dr. F.

A. Dixey in Trans. Ent. Soc. Lond., 1894, pp. 286 and 320
;

1896, pp. 67-72. It is characteristic of this genus, that

while invariably entering a Miillerian association, it never

presents more than a rough mimetic resemblance. The
peculiar serration of the inner border of the deep black

hind-wing margin in the female is discussed on p. 594.

The moth (Fericopis) is also but a rough mimic ; for in

it no black median band crosses the hind-wino^ although
the marginal border is of much greater breadth, and thus the

unbroken discal space of ground colour is barely noticeable.

Evidence that members of this association frequent the

same locality and may be mistaken for one another by the

captor, exists in the Hope Department, where one Melioi^a

imitata, two Hcliconiits telcliinia, and an example of the

moth, Pericopis angulosa, all taken in Honduras in 1895,
had been put together as a single species !

A general survey of the association shows that the

closest resemblance exists between Mclinxa imitata and
Heliconius tclcMnia. A second pair—although not nearly

so close—is provided by Lycorea atcrgatis and Uueides

zorcaon ; a third by Ceratinia dionma and Ercsia philyra, ^.

Lastly, Dismorphia praxinoe ^ presents a general resem-
blance to Mechanitis doryssus, Melinma imitata and
Heliconius telchinia. The Pcrrhyhris and moth are, as

previously stated, only rough mimics of the same pattern.

Combination I. a.

The Guiana Type. British, Dutch and French Guiana.

A detailed account of this association is unnecessary;

for it has been described in much detail and illustrated

with many beautiful plates by Mr. W. J. Kaye, F.E.S.

(Trans. Ent. Soc. Lond., 1906, p. 418). A Nymphaline
member, Fresia eunice, Hiibn., was however accidentally

omitted by this naturalist, who has now kindly provided

me with the following interesting note on it :
—

" Up till

the date of my paper, October 1906 (Trans. Ent. Soc,

Lond., 1906, p. 413), I had received about twenty-five

specimens of this species. None of the specimens show
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any tendency to melanic hind-wings, but the females are

certainly more heavily barred than the males. The latter

show a strong tendency to a breaking up of the bar into a

series of spots mucl) as in the male of Eueides nigrofitlva,

Kaye, vide PI. XXIII, fig. 13. I do not expect that Eresia

eunice usually sits with the Melinmas, etc., on the white
flowers of Ewpatorium macrophyllum, because I have
stopped Roberts sending collections from off these flowers,

but still I get a fair number of E. eunice. There is not

the slightest doubt however that it is a member of the

group and derives its colouring therefrom."

Combination 1 1.

The East Brazilian Type.

This type is split up by Blandford into two sub-divisions,

(a) with yelkno apical spot or spots in fore-wing, (b) With
white markings in the same position. The following

table shows the constituent species arranged as in

Combination I.

(a) The apical sp)ots on the fore-wing yellow,

iTHOMIINiE. DANAINiE.

Tithorea, sp. Lyeorca halia, Htibn.

Melina3aethra, Godt. Nymphalin^.
Mecliamtis nesxa, Hiibn. „ . .^^

Napeogenes xanthone, Bates, f^^^'.^ ^^^''^'' H^'^'

Ceratinia laphria, Doubl J^f'^sia, sp.

Heliconin^.

Heliconi'us dryalus, Hopff.

Eueides dianasa, Htibn.

PlERINiE.

Dismorphia astynome, Dalm.

(b) The apical spots on the fore-wing vjhite. {Shovm on
Plate XXXI.)

Ithomiin^. Nymphalin^,
Mechanitis lysimnia, Fabr. Protogonius drurii, But!.

(Figs. 1 and 2). (Figs. 10 and 11).

Napeogenes euryanassa, Feld. Heliconin^
(Figs. 5 and 6). . .

"

Ceratinia daeta^'i^oh.V (Jig,,
nehcomus narcjea, Godt.

3 and 4).

° (Figs. ^ and 8).

Heticonius potychrous, i?eld.

(Fig. 9).
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In sub-division (b) another Hcliconius, H. polyclirous,

Feld., and a Nympbaline, Frotogonvus drurii, Butl,, have
now been added to Blandford's list.

The principal characteristics of this association are the

presence of a broad yellow band parallel to the costal

border of the hind-wing, and an oblique bar crossing the

fore-wing and passing from near the centre of the costa

towards the hind-margin. This nearly median bar is suc-

ceeded by a large apical spot, or group of spots, sometimes
yellow [sub-division (a)], and sometimes white [sub-

division (b)].

Sub-division (a). In this association the Danaine,
Zycorea halia, affords a striking resemblance to Melinma
ethra, although the hind-margin of the hind-wing has not

lost its border of white spots. As noticed in Combination
I, the Zycorea possesses a buff or ochreous tint in place of

the usual bright yellow markings so typical of this asso-

ciation.* It is also noteworthy that the yellow of the

MeliniBa is slightly duller than tliat of the association gener-

ally. Ilechanitis ncs/va, besides being smaller, differs

slightly from the Melin^a in having two small yellow

sub-apical spots in addition to the yellow apical patch;

there is also a far smaller development of black markings
on the basal side of the yellow in the fore-wing ; but in

spite of these differences the superficial resemblance is

very close.

A very good Pierine mimic, Dismorphia astynome, enters

this association, having in the female the yellow apical

spot just as in Meliniea ethra. It has furthermore acquired

the typical Ithumiine shape with narrow wings. The
yellow bar of the hind-wing is not strongly developed,

but sufficiently to bring the species well within the com-
bination. The male also has followed the female into the

association ; although here the hind-wing band is far less

yellow and the ancestral white still prevails in the costal

area of the hind-wing as in the male of D. praxince.

As in this latter species, the white patch is almost cer-

tainly hidden in flight and at rest. The male lacks the

apical spot of the fore-wing, although a slight suggestion

of it is indicated by a few yellow scales in that region.

* The hind-wing band is not nearly so bright in the Lycorea as in

otlier members of the association. Prof. Poulton hiis given reasons

for the belief that the tint may have been even duller about eighty

years ago. See Ann. Mag. Nat. Hist., ser. 7, vol. xiii, 1904, pp.
359, 360.
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An interesting point emerges in connection with the

ancestral white of Dismorphias of this pattern. Besides

the white portion on the upper side of the hind-wing
mentioned above, a white patch occupies the inner mar-
ginal area of the fore-wing under side. The meaning of

this retention of the white on parts of tlie surface hidden
by the overlapping of the wings is very clearly explained

and ilkistrated by Professor Poulton in his paper " Natural
Selection the Cause of Mimetic Resemblance and Common
Warning Colours," Linn, Soc, Lond,, Journ. Zool. vol.

xxvi, p, 606, pi. 40, In addition to the white patches,

there are other distinct traces of the ancestral white
on the under side of both wings. These persistent traces

are formed by a few white scales—easily visible to the

naked eye—near the hind margin of the hind-wing
and especially at the apex of both wings. The general

appearance of the under side suggests that it may pos-

sess a cryptic significance, which is an argument against

the unpalatability of this Pierine.*

Suh-divisiun (b). All the Ithomiines resemble each
other except for the fore-wing apical markings (Plate

XXXI, figs. 1-6), Heliconius narcs&a (Figs. 7 and 8 ) per-

haps follows Mechanitis lysimnia (Figs, 1 and 2) more
closely than it does any of the other Ithomiines of this

sub-division : its likeness to Melinma etlira of sub-division

(a) is far stronger. The Mechanitis does not exhibit that

tendency towards transparency which is so characteristic of

large numbers of the Ithomiinse, and is readily noticeable in

the Ceratinia (Figs. 3 and 4) and Napcogcncs (Figs, 5 and 6)
belonging to this combination. Heliconius polychrous

(Fig. 9) must be considered a rough mimic. Its prin-

cipal defect, which is not very apparent in the figure on
Plate XXXI, is the great reduction of the tawny colour

and the corresponding increase in the black and yellow

markings of both wings. Protogoniits drurii (Figs. 10 and
11) again is a poor mimic, as is customary in that genus.

It is, as is also usual in the genus Frotogonms, the only

member of its association with an obviously and strongly

cryptic under surface. The yellow band across the hind-

wing is easily traceable, although neither sharply defined

nor bordered by black, as in the models. The white apical

spot is distinct, and the white spots in the hind margin of

* See R. Shelford in Poulton's " Essays on Evolution," 1908, pp.
351, 353.
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the hind-wing come out in this Nymphaline as in the

Lycorea. It also follows the Lycorea in the more ochreous

shade of the yellow markings of the forewing.

With the object of showing more forcibly that these

several species do actually occur together in one area,

and have in many cases been caught on the same day,

I have appended a list of the specimens collected in

Brazil, between 1825 and 1830, by W. J. Burchell. It

is a striking fact that one should have to go back to

a collection eighty years old in order to gain the best

available proof that these butterflies are associated to-

gether in space and time!

In addition to many members of both sub-divisions,

Burchell took a fine series of the Fieri ne, Perrhyhris

{Mylothris) lyyrrha, Fab. This species has not been in-

cluded in the list on p. 591, because the apical spot is

absent. Like all members of its genus, it is but a

rough mimic, and, as regards the upper surface, a mimic
only in the female. Just below the apical region, there is

visible, near the hind margin of the fore-wing, the ap-

parent incipient separation of a yellow spot from the

oblique bar—a separation which is complete on the

under surface. On this account the species is placed

in the table of Burchell's captures as printed on p. 595,

next to the sub-division with yellow apical spots.

H. W. Bates published the following interesting note on
the habits of this species in his paper on the " Insect

Fauna of the Amazon Valley " (Journal of Entomology,

December 1861, pp. 235, 236): "It inhabits the shades

of the forest ; but the males are found also in open places,

and resort to the moist margins of puddles and streams

;

the females I have never seen except within the forest

;

they are much rarer than the males, and are coloured in

imitation of certain Heliconidse * found in the same local-

ities. The species has a wide range ; it is common at

Bio Janeiro and Bahia ; specimens from those localities I

find do not differ from those taken by myself in the

Amazon region."

An interesting feature is noticeable in the hind-wing
where the broad black margin is deeply serrated in its

* In the term "Heliconidpe," Bates included the Ithomimee, the

Lycorseini (a section of the Danainee) and the Heticoninee. The two
former he called " Danaoid Helicon\de&" and the third " Acrssoid

Heliconidce."
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costal region, resulting from invasions of the orange-brown
ground colour. This suggests the possible transition from
a special warning character or aposeme acquired by the
PeiThylris on the way from the ancestral Pierine white
towards this tawny and yellow, black-barred association.

Slight traces of this same feature are visible in the Dis~

moiyliia of this association ; and the character is strongly

marked in the female of Perrhyhris malenha of the
Guatemala-Nicaragua Combination (see Plate XXX,
fig. 16).

The most perfect resemblance between any two species

in the above table (in spite of the differently-coloured

apical spots) is that between Melinxa ethra and Heliconius
narciect: the likeness is exceptionally strong. Mention
has been made already on p. 589 of the occurrence of a
marginal row of white spots in both Protogonius and
Lycorea, and of the further indication of resemblance seen
in the buff-ochreous fore-wing markings which in these two
species replace the usual striking yellow. In spite of

the apical patch of P. drurii being white (while that
of L. halia is ochreous) it seems probable that the
Lycorea is the chief model of the Nymphaline.

The chief characteristic feature of this association—the
yellow hind-wing band—appears independently in Me-
chanitis lycidice of Guatemala, which has already been
shown to enter two of the Central American combina-
tions (see p. 587). Many specimens of a fine series in

the Hope Collection possess this yellow band in a well-

developed condition. In other numerous specimens it

is marked to a lesser degree, while in others again it

is entirely absent, as we should expect in a member of

the more northern combinations.

We now pass from a warning pattern characteristic of

the country to the south of the Amazon mouths to a very
different type developed beside its upper waters.
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Combination III. (Shown on Plate XXXII.)

The Ufper Amazons {Ega) Type.

iTHOMIINiE. DaNAIN^.

Titliorea harmonia, Cram. Lycorca cinnamomea, Wey-
Melinsea parclalis, Bates mer fFio- 1^

(Fig. 3).
'^

'

Melinma pardalis, Bates, sub- Nymphalin^.
sp.nov. madeini_{Yig.2). p^^otogonitis castaneus, Butl.

Mechamtis egaensis, Bates (Fias 10 and lOcc)
(Figs. 4 and 5.)

^ °
' ^'

Ceratinia fiuonia, Hew. Heliconin^.

Heliconius pardalimis, Bates

(Figs. 8 and 9).

PlERIN^.

Dismorphia ega'ena, Bates
(Figs, (5 and 7).

The only addition to Blandford's list is a sub-species* of*

Meliiixa pardalis from the Rio Madeira to the S.E. of Ega,
The principal features of this association are the darkening
of the ground colour into a mahogany or chestnut tint, and
the mottled appearance of the outer half of the fore-wing,

this latter effect produced by broken irregular yellow

markings on a dark background. The black markings of

the North-Central American type are still visible on the

hind-wing, but they are more heavily developed and often

tend to fuse together, as in the Guiana Combination. As
usual, the Melinxa and Heliconius stand out as the central

pair, H. pardalinus (Figs. 8 and 9) resembling M. pardalis,

sub-sp. madeira (Fig. 2) in a most remarkable manner ; but
the whole of the Ithomiines form with the Heliconius and
the Bismorphicc (Figs. 6 and 7) a wonderfully close combina-
tion. The yellow spot at the anal angle of the fore-wing

in the two species of Melinma appears in the Lycorca

(Fig. 1), while in the Heliconius two spots are placed at

the apex of the hind-wing. In the natural position of

* A brief description of this form will be found in the Appendix
on p. 604.
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the wings during flight or at rest with wings expanded,
the upper of these two is doubtless concealed and the
lower spot then probably represents that on the fore-wing

of the Mclinma. The male Pierine DismorpMa egaena
(Fig. 6) bears a similar spot at the apex of the hind-wing,
and probably mimics the Hclicoimcs in this respect. The
Frotogonius, (Fig. 10), as before, is only a rough although
a most unmistakable mimic, and as in the previous asso-

ciations, the Lycorea (Fig, 1) appears to act as its principal

model, both species being conspicuous in the combination
for their hind-wing marginal spots and for the ochreous
markings of the fore-wing.

The transition from this association to the next is prob-
ably in part preserved in a separate Peruvian association,

in which the mahogany ground colour has been replaced

by orange-fulvous ; the black bands of the hind-wing have
fused or half-fused, while the apical yellow markings in the
fure-wing are much reduced and wanting altogether in

some cases. Thus the three following Peruvian species

would be considered obvious members of the Ega associa-

tion except for the substitution of an orange-fulvous
ground colour for the Ega mahogany tint. These are

Ceratinia anastasia, Bates, a Peruvian form of Meliniea

pardalis, Bates, and Helico7iius Jloridiis,Weym. All three

species possess both yellow apical and black hind-wing
markings, which are very similar to those of the species

from Ega. A further stage in this transition is suggested
by two species of Melinxa {M. pliasiana, But],, and M.
oresies, Salvin), and one Heliconius {H. arcuclla, Druce), in

all of which the yellow apical markings are wanting.
Except for this deficiency they resemble the former trio.

Tithorea cuparina, Bates, may represent the next step ; for

in it the apical region is black and free from all traces of

the mottled appearance. The black hind-wing, typical of

the next association, is not however found in this Tithorea,

which stil] retains the black bar placed upon an orange-
tawny ground colour.

These interesting transitional forms lead on to the last

Neotropical Association considered in this paper.
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Combination IV. (Shown on Plate XXXIII.)

The Bolivia, Ecuador and Peru type.

ITHOMIIN^. SaTYRIN^.
Melinsea mothone. Hew. {cy-

dippe, Salv.) * (Figs.
'

1
and 2).

Mechanitis deceptus, Bntler
{methone, Salv., nee Hew.)
(Figs 4 and 5).

Ccratinia semifitha, Salv.
Napeogenes achma, Hew.
Hyposcada fallax, Stand.

(Fig. 3).

Pedaliodes praxithea, Hew.
Pedaliodes triaria, G. and S.

Nymphalin^e.

Protogonius semifulvus, Butl.
(Figs. 14 and 15).

Presia ithomiola, Salv. (Fi^s
12 and 13).

°
'

Presia murcna. Stand.

Heliconin^.

Heliconius aristiona aristi-

07ia, Hew. (Figs. 6 and 7).
Pueides acacefes, Hew. (Fig's

8 and 9).

ACRMmJE.

Acrsea acipha, Hew. (Fio-s

10 and 11).
"

'

Papilionin^.

Pap)ilio haclms, Feld. (Figs
16 and 17).

Hypsid^ (Moth).

Pericopis hydra, Butl. (Fio-s

18 and 19).

Castnia pellonia, Druce.

Blandford's list is here increased by Hyposcada fallax,
the two Satyrines, Presia murena, and the two moths,'
while Napeogenes achxa almost certainly represents his
unnamed species of this genus.

In this large and interesting combination the original
striped pattern has entirely disappeared, and the warning

* I here follow Butler's interpretation of Hewitson's figure of
Mechamhs mothone m " Exotic Butterflies," vol. i, PI. XLVII, ficr 14
Hewitson's type has not been discovered, but the figure appears to
represent a male Melinxa, and not a female Mechanitis. Blandford's
list adopts the synonyms.
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appearance consists of a very dark ground colour crossed

by a broad black-spotted band of orange-tawny, from the
centre of the costa to the anal angle of the fore-wingr and
apex of the hind. Although a very strong general Hke-
ness runs through the whole combination, there are also

close resemblances between special members, as for instance

the large Helieonius aristiona (Figs. 6 and 7), which evi-

dently follows Melinssa mothone (Figs. 1 and 2). The spots

in the oblique band are superficially alike, while in both
species there is very little orange-tawny colour at the apex
of the hind-wing.

Another special internal association is formed by Hypo-
scadafallax (Fig 3) and Eresia murena, probably a southern
form of B. ithomiola, Salv. Here the spots in the band
are only two in number, both faithfully reproduced in

murena. Again, as regards the orange-tawny area at the

apical region of the hind-wing, the Ithomiine is followed

by the Eresia. Eresia murena is not represented on Plate

XXXITI ; and the two forms of Eresia ithomiola ^ there

figured are not such close mimics of H. fallax. It will be
seen by a glance at figures 12 and 18 on Plate XXXTII
that the outer margin of the oblique tawny band becomes
pale, due to the appearance of a yellow tint in these two
Eresias, which on that account must be specially associated

with the Fapilio {Y\g^. 16 and 17), and moth (Figs. 18 and

19), considered on p. 601.

The Protogohius (Fig. 14) and the Papilio (Fig. 16) are

rougher in their resemblance, and perhaps tend towards

the HclieoivUifB and especially the Eueides (Fig. 8), rather

than the Ithomiinm (Figs. 1-5).

An interesting feature of this Protogonius is the absence

of white spots in the hind margin of the hind-wing. The
reason is probably to be found in the absence of a Lyeorea,

from this association. These spots may be considered as

ancestral in the Protogonius—faint traces of them can still

be detected even in P. semifulvus—and the presence of a

similarly-spotted Lyeorea in the associations tends towards

their retention by the Nymphaline. In" this combination

(IV), however, in the absence of a Lyeorea, the Protogoimis

loses its marginal spots and enters more closely than usual

into the general mimetic association.

Professor Poulton has also pointed out to me that in

Bolivian specimens of Mechanitis deceptus, small white sub-

marginal spots are retained in the sub-apical region of the



Coiiibinations of Troiiical American Buitcrjlics. GOl

under surface of the fore-wing, while these markings are

absent or occasionally just visible in examples of the same
species from Peru and Ecuador. Here the ancestral

feature, obsolete in more northern localities, is preserved

in the south. In some Bolivian specimens these spots

extend round the hind maririns of both winsfs.

Other species showing a closer resemblance within the

association are seen in the moths, Pericopis hydra (Figs.

18 and 19), Castnia pellovia, and the Papilio (Figs. 16 and

17). In all these, yellow markings appear at the costa of

the fore-wing extending more or less completely along the

outer margin of the oblique tawny band, and, except in the

Castnia, yellow spots are developed along the hind margin
of the hind-wing. These features are generally wanting
from Combination IV, although, as regards the fore-wing,

Eresia ithomiola $ (Figs 12 and 13) approaches the Papilio

and the moths. The resemblance of the Castnia to Papilio

'backus is much closer than that of the Pericopis. The
yellow outer border of the orange-tawny oblique band of

the fore-wing in the above constituents of Combination
IV, as also in the majority of the specimens of Napcogenes

achxa, is undoubtedly transitional towards Blandford's

"7. Central Colombian modification" of "6. Ecuador
Type,"—the latter name being applied by him to the

association now being considered. From the evolutionary

point of view, however, the yellow fore-wing marking of

the Central Colombian association is certainly ancestral,

and its absence in Ecuador, etc., a comparatively recent

modification. The relationship between these two com-
binations, distinguished by the presence or absence of the

yellow margin to the oblique fore-wing band was clearly

pointed out by H. W. Bates in the historic memoir on
Mimicry (Trans. Linn. Soc, Lond., 1862, vol. xxiii, PI.

Ill, p. 514) :
—

" Some of the close resemblances amongst
the Heliconidm themselves seem to be kept up by their

varying in a precisely similar way. There is a very

singular instance in three species of three different genera,

3Iclin<va, Mechanitis and Heliconius^ which are all in East

Peru, orange and black in colour, and in New Granada
orange, black and yellow. This seems to be a case of

coincident, simple variation ; for if three forms are quite

alike in colours, it is conceivable that they may vary alike

when placed under new conditions by migration. Our
Leptalides have been shown not to vary precisely like their
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models ; and therefore the case just quoted does not throw
any difficulty in the way of the explanation I have given

;

but it is a very extraordinary one."

This passage is a good example of the difficulties in

which Bates was placed by the mimetic likeness between
specially protected groups. Bates' suggested interpreta-

tion seems to indicate that the colour resemblances between
the Helieoninm and ItJiomiinm had obscured in his mind
the essential structural differences between these widely

separated sub-families. (See Poulton, " Essays on Evolu-

tion," 1908, p. 327.)

In each of the four combinations hitherto considered,

the Ithomiinie, Heliconinm, and Nymplialinue are all repre-

sented. Combination IV alone contains no Pierine or

Danaine member. On the other hand, it provides us with

an AcrsRCi, two Satyrinfe, a Pcqnlio, and a Castniid moth.
No species belonging to any of these groups enter the

three other associations.

The possibility of a single warning pattern gradually

changing in the passage from one locality to another, e.g.

from the brilliant striped pattern of the Guatemala-
Nicaraguan type to the more sombre colour of the

Ecuador, Peru, and Bolivia type, becomes conceivable

when we find transitional stages. Thus we may imagine
that the North-Central American type is an ancestral

dominant warning pattern, and that on proceeding towards

the south-east, the conditions gradually began to favour

a darker hind-wing, as in the Guianas, and a yellow band
and apical fore-wing markings, as in Eastern Brazil. The
favourable conditions here referred to include above all

the injiuence of changes in the jJatterns of the most dominant
and central models in the combinations. Following these

great associations westward, the apparent differences be-

tween the Ega Combination (III) and those of the East

and North, is found to be consistent with an underlying

similarity. Thus we here recognise in the black band of

the hind-wing and the yellow apical markings of the fore,

the characters of the North-Central American Combina-
tion (I). I have already mentioned instances showing
possible transitional stages between the Ega type and the

still more westerly association in Ecuador, Peru, and
Bolivia,
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The whole problem, however, can only at present be one
of surmise, owing to the enormous amount of work still to

be done in these areas, and more especially in the

intervening districts ; for until far more data have been
accumulated than at present, we can only indirectly infer

that certain members of the associations are dominant as

compared with others : and it is impossible to feel much
confidence in the selection of any single pattern as the

ancestral type which has given rise to those of adjacent

areas. These questions must remain open until further

labours have thrown far more light upon this fascinating

subject.

Certain Mullerian Combinations among the
DANAINiE OF the OlD WoRLD.

The accompanying Plate XXXIV exhibits members of

three small associations from Southern India, Fiji and the

Solomon Islands respectively. The names and localities

are indicated on the plate itself, and, in greater detail, in

the explanation of plate. The colours and patterns are

those characteristic of an important Eastern section of the

Danainx—the Euploiim. In the two first-named localities,

certain species of this section are seen to resemble one

another: in the third locality a species (Fig. 10) of the

other important section of the DaiiainiB—the Danaini—
has assumed the superficial appearance of an Euploeine

(Fig. 5). It is unnecessary to speak in any detail of the

associations represented on Plate XXXIV : they are only

introduced on the present occasion for the striking compari-

son which they afford with the New World Combinations

exhibited on the four preceding plates. I may, however,

remark upon the interesting example of Fijian mimicry
in Figs. 4 and 9. It is here obvious, as Professor Poulton

pointed out to me, that the chief spot in the fore-wing of

Deragena proserpina (Fig. 9) has been lengthened inwards

so as to afford a superficial resemblance to the chief spot

of its model Nipara eleutho (Fig. 4). Although the two
chief elements of the pattern in these two Euploeines have

thus attained a considerable degree of resemblance, it is

certain that they belong to a different series of white

markings,—sub-marginal in the mimic (Fig. 9), discal in

the model (Fig. 4).

In these Old World Combinations no Ithomiiiuv lead
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the way, and their place is taken by the highly distasteful

Danain^, so dominant in the Oriental and Ethiopian

Regions. In the former, both Danaini and Euplceini (here

alone shown as models) are dominant ; in the latter, the

Danaini. The examples figured on Plate XXXIV are

valuable for comparison with those from the New World
;

for they prove that, with an entirely different superficial

appearance, the same bionomic principles are equally pre-

valent in the tropics of both hemispheres. The Danainse

of the Old World represent and take the place of the

Itliomiinx, in the New, and exhibit, although with very

different colours and patterns, the same conspicuousness

at rest and in flight, the same countless swarms of in-

dividuals, the same Mtillerian resemblances between
dominant species, and the same mimetic attraction for

less abundant species of other groups.-

APPENDIX.

Mdinsea 'pardalis, Bates, n. sub-sp. madeira.

Meliniea, madeira appears to be a MS. name of Staud-
inger's. Professor Poulton and Mr. F. A. Heron have
very kindly spent much valuable time in an endeavour to

trace a description of it, but without success. Thinking
that the discrimination of this sub-species of Mclinma
pardalis, Bates, may be a convenience to naturalists, a

description is here added.

Meliniea madeira, n. sub-sp.

This sub-species differs from M. i^ardalis, Bates, in the

following points on the upper side. FoTc-iving : the thick

black inner marginal border of pardalis (which is limited

by the median nervure and first median nervule) is

reduced to a narrow, superiorly somewhat diffuse, dark
marginal edging in madeira. The large triangular black

spots, one below the outer part of the cell and the other in

the basal part of the cell itself, are reduced by more
than half in madeira. Exterior to these spots in

madeira are two yellow oblique angulated bands joined

about the second median nervule ; in imrdalis, however,
the inner one has become suffused with the mahogany
ground colour (with the exception, in one example, of a
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single yellow spot just under the sub-costal nervure). In

the type of madeira (Fig. 2) the apical markings of the

fore-wing of pardalis are nearly obliterated by a fuscous

suffusion, but in another example at Oxford they persist

almost as in the Ega form. The yellow spot at the anal

angle in madeira is well developed, being larger than in

2Jardalis. Hind-toing : the black bar across the hind-wing

so strongly developed in pardalis is much reduced in

madeira, and does not reach the inner margin. All its

constituent markings in madeira are somewhat rounded

and give a less continuous appearance than the compact

bar and marginal border of pardalis. This latter is also

greatly reduced, being much narrower and more completely

divided into its constituent markings. On the under side

the same points of difference occur as on the upper;

although the black markings in the fore-wing of pardalis

are here not quite so obviously heavier than those of

madeira. A noticeable difference in the fore-wing is the

appearance, along the hind-margin (above the anal spot),

in madeira> of four (in one specimen) small pale-yellow spots

which are absent in pardalis. In the second specimen the

spot nearest the apex is barely distinguishable.

Type $ in Hope Department, University Museum,
Oxford (Plate XXXII, fig. 2).

Distribution, based on two ^ specimens in Hope Depart-

ment, with the general locality Amazons, and one $ and

two $ in the British Museum from Manicore, on the Rio

Madeira, the most important southern tributary of the

Amazon.
In another specimen of 31. pardalis—probably taken

higher up the Amazons in Northern Peru or Ecuador—

a

more chestnut-fulvous ground colour takes the place of

the mahogany tint, and the sub-apical markings lose much
of their yellow shade. The yellow spot at the anal angle

of the fore-wing is still more obscured. The presence of

this chestnut-fulvous colouring shows a transition into

other Peruvian forms in which this change is carried

still further.

H. W. Bates (Trans. Linn. Soc, Lond., 1862, vol. xxiii,

part iii, p. 552) makes an interesting note on this very

point. He writes :
" I did not meet with 3f. pardalis at

S. Paulo ; but at Tabatinga, eighty miles further west, it

again occurred, not however under precisely the same

form as at Ega, but in a modified state, the yellow
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cross-belt and the spot at the hind angle of the fore-

wing having become of the same dark orange-brown
hue as the rest of the wing. The same transformation

of colour takes place in many species of Hcliconid^ in

travelling from east to west, and I am inclined to think
it is due to the direct action of the physical conditions

of the localities on the early states of the insects."

M. madeira must be considered a south-eastern form of

M. pardalis, whose chief habitat is at Ega, on the Upper
Amazons.

It should be observed that in this description two ^ $
of Jlf. madeira were compared with two $ $ oi M. paixlalis.

My sincere thanks are due to Mr. R. Trimen, F.R.S., for

his kind help in the above description.

Explanation of Plates XXX—XXXIV.

[See Explanation facing the Plates.]
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Introductory.

When travelling in a country new to him it is almost

inevitable that an entomologist's time should be chiefly

taken up Avith searching for insects and securing speci-

mens—his temptation is to become " a mere collector."

Further, such observations of more scientific value as he
finds time to make are but too apt to be isolated, imper-

fect and inconclusive. Yet something may be done even
during a flying visit, and a judicious arrangement of the

notes made may provide useful material for further work
by the same naturalist, or by a more capable or more
fortunately circumstanced observer, following his footsteps..

But it may be objected to such a paper as this, that it

is made up of trivial details, that it is loaded with weari-

some repetitions, that everybody has long been familiar

with the facts brought forward—in short, that it is but

a laborious "demonstration of the obvious."* So be it.

For the sake of argument these propositions might all be
admitted, and yet the time spent in writing the paper, and

* W. Bateson, F.R.S., Report of British Association, 1904, p. 577.
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even the space occupied by it in the " Transactions " be
amply justified.

The immortal work of Lyell, of Darwin and of Wallace
was largely built upon seeming trivialities, on facts many
of which were "obvious," and therefore to some persons

uninteresting. But with what different eyes do we now
look upon those same facts, filled as they are with new
meaning ! Surely present-day naturalists cannot do better

than follow humbly in the footsteps of those " old masters
"

—observe, record and arrange facts—extract and dress the

ore ready for some future metallurgist to smelt, so that

some future smith may have the wherewithal to forge

useful tools or works of art.

Far more experienced observers than the writer have
unfortunately lacked the time or the inclination to place

their facts on record. Indeed it is one of the saddest

things in the history of science that so much knowledge
has perished with the gleaners.* Again, though the facts

may have been recorded it is surely well that they should

be confirmed, even time after time, before hasty inferences

are drawn. Yet again, it is surely desirable to find out

how far the facts extend, to what species, genera, families

;

to what degree they are developed ; whether they vary in

the two sexes, in the individual, the species, the genus

;

how they are distributed in space and time and season.

Lastly, it is just possible that here and there a seemingly

small fact, a residual phenomenon of real import, may
have hitherto escaped observation, or at any rate may not

have been recorded.

With this apology the following somewhat disjointed

notes are communicated, notes on observations made for

the most part in the West Indies or Ceylon, but some in

other lands and some in Devonshire. Previously recorded

kindred observations of the author's are referred to in foot-

notes, and occasionally quoted in full, with a view to

focussing, as it were, all the scattered facts, in the hope of

illuminating even to a small degree sundry holes and
corners in the great mystery of evolution.

§ 1. Scents.

It is now four years since Dr. F, A. Dixey drew atten-

* Col. C. T. Bingham's diaries were in my mind when writing

this ; he died the week after the paper was read !
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tion to the scents of certain common British butterflies.*

Since then, dealing with South African material, he has

confirmed Fritz Milller's important generalisation,-]- that

these scents maybe divided into two classes :—(1) those

which are presumably attractive, and are found (with few

exceptions) in the male insect only ; and (2) those which

are presumably repulsive, or protective, and are (with very

few exceptions) common to both sexes, often strongest in

the female. Further, Dr. Dixey has called attention to

the fact that the scents of the first class are agreeable

to the average human perception, while those of the

second class are for the most part disagreeable, or even

disgusting. J

The additional facts that I am now able to supply

appear to confirm previous generalisations, though there

are a few apparent exceptions which require further

elucidation.

One point may here be mentioned. In addition to the

scents hereafter dealt with, a "mousy odour" is in several

cases recorded ; this is not confined to one sex and is met
with in butterflies belonging to various families, but only

after death. This I believe to be a product of decomposi-

tion of either the animal juices or the faeces. The odour

resembles that of acetamide, and not improbably may be

due to that substance, or some compound ammonia.

It will be noticed that in but very few cases have I

concerned myself with the special organs which are

involved in elaborating or distributing the scents. More-

over, the subject is now so familiar and the number of

species known to produce scents perceptible to man is now
so large, that it does not seem necessary to give the new
evidence in great detail, nor (as a rule) to deal with

species in which positive results have not yet been clearly

established.

In the present state of our knowledge it seems most

convenient to deal with the various species observed in the

order of their systematic arrangement in our cabinets.

* Dixey, Proc. Ent. Soc. Lond., 1904, pp. Ivi-lx.

t Fritz Mailer, Trans. Ent. Soc. Lond., 1878, pp. 211-221.

X Dixey, Proc. Ent. Soc. Lond., 1905, pp. liv-lix ; ibid. 1906, pp.

ii-vii. See also Wood-Mason and De Niceville, Joiu-n. Asiatic Soc.

Bengal, 1886, vol. xv, Part II, No. 4, pp. 343-393. See also Long-

staff, Ent.,Month. Mag. 1905, pp. 112-115 ; do. Proc. Ent. Soc. Lond.,

1905, pp. xxxv-xxxvi ; do. Trans. Ent. Soc. Lond., 1905, pp. 137-8.
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So far, however, as the facts are available it would appear

that, speaking generally, the Picrime and Satyrin/v belong

to tlie first class, or those witli attractive scents, whereas

the Danain^, Acrxinm and Heliconiinie belong to the

second, or those with repulsive scents. The Ithomiinse,

Nymphalin^, LycienidiB and Papilioninge contribute to both

classes. Of other groups little or nothing is known as

regards scents.

NYMPHALID^.
iTHOMIINiE.

Tithorea megara, Godt. (Trinidad, 1907). Three $
had a very distinct, or even strong, scent, which was com-

pared by both Mrs. Longstaff and myself to Stephanotis,

but I thought that it had in addition a spicy, or dusty

element. A ^ was scentless.

Athesis dcarista, Dbl. (Venezuela, 1907). A $ had a

slight sweet flowery scent, both alive and dead : it appeared

to be associated Avith the brushes on the hind-wings.

Lcucotliyris vidorina, Hew., and L. phcmonoe, Dbl.

(Venezuela, 1907). A ^ of each of these species had
an offensive odour, which in the latter case seemed

to be associated with the tufts or brushes on the hind-

wings.

Danain^.

Anosia arcJiipp^is, Fabr. (Jamaica, Tobago, Panama,
Venezuela, 1907). 15^, 2$. All had a scent, similar in

quality and intensity in both sexes ; it is described in my
notes as " slight," " moderate," or " strong," and is com-

pared to that of a cockroach, a musk-rat, a rabbit-hutch,

or musty dung ; in two cases it is qualified as " scarcely

unpleasant," and " scarcely disagreeable."

Danaida plexipptcs, Linn., geniUia, Cram. (Mdtheran,

Bombay Presidency, 1908). A ^ had a slight " musk-rat

"

odour in the field, none at home though still alive.*

Danaida jamaicensis, Bates (Jamaica, 1907). 2^,2^.
Of the two males the scent is described respectively as

" strong rabbit-hutch odour," and " decided odour, ? cock-

roach, scarcely disagreeable." Of the females it is noted
" both with a strong cockroach smell, perceptible next day

:

my wife, however, described the odour as slightly fusty."

* Compare Longstaff, Trans. Eut. Soc. Lond., 1905, p. 138.
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Danaida eresimus, Cramer (Colombia, Venezuela, 1907).

Of 2 ^ it is noted "? very slight pleasant scent"; of a

$ "strong, ? musk-rat odour when alive."

Tirumala septentrionis, Butl. (Ceylon, 1908). 11 ^ were
examined, 9 of them yielded a scent, noted as " slight,"

" moderate," or " decided," and described as pleasant or

sweet, and in two cases compared (with, however, some
hesitation) to clover. In four instances the genital tufts

were displayed ; certainly in one of these no scent was
perceptible (though subsequently detected in the house).

In another instance it is noted that the scent was not

connected with the " sexual pouch " on the hind-wing.

Seven ^ were examined : in 6 the result was negative

or doubtful; in the other a slight scent was found and
compared in the field to Steplianotis, but Mrs. Longstaff

in the house said " ? ginger."

This species is exceptional among Danaines,* having a

decidedly agreeable scent, strongest in the $

.

Danaida chrysippus, Linn. (Ceylon, 1908). Of 2 ^
one was without scent, in the other the "musk-rat odour"
was detected both during life and after death. In 2 ^
the musk-rat odour was detected in the field but noted

as especially strong at home.f
Chittira fumata, Butl., taprolana, Feld. (Ceylon, 1908).

Out of 4 ^ and 4 $ a scent was noted in 2 of the latter

only, described in the field as " a slight musty scent," but

on re-examination in the hotel compared to stale tobacco-

smoke. In 1904 the results obtained were more positive—" it has the ' acetylene ' odour of Crastia core, but not

so strong and with a ditference." J
Parantica aglea, Cram., ceylanica, Feld. (Ceylon, 1908).

A distinct scent was detected in 15 ^ out of 17, and in

11 $ out of 14. In the ^ the scent varied from "very

sliglit " to " strong," twice indeed it was so strong as to

be clearly perceptible when the insect was fluttering in

the net. In quality it was in 13 cases compared to

acetylene (it being specially noted in one instance as " not

Hamamelis ") ; in the other 2 specimens it is described

as "acetylene jj/ws cockroach," but these when re-examined

in the house were described as " cockroach only," and

* Compare Bingham, " Fauna of British India : Butterflies,"

vol. i, p. 2.

t Cf. Dixey, Proc. Ent. Soc. Lond., 1906, p. iv.

X Longstaff, Trans. Ent. Soc. Lond., 1905, p. 131.
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" slightly musty " respectively. In 6 cases in which

there was a decided, or even strong, scent in the field,

none was detected in the house ; in other instances

the scent at home was slighter, or even described as

" musty," but in one specimen it was compared to sweet

hay.

In all the 11 $ the scent is compared to acetylene,

with the remark in one case " not so pungent as Eu2)lcea

osela." Two other ^ specimens were said to have a musty
odour.

I am satisfied that in the case of P. aglea the scent is

more transitory, possibly more volatile, than in the majority

of scent-yielding butterflies.

Crastia asela, Moore (Ceylon, 1908). In,32 out of 38 $
and in 17 out of 19 $ examined a scent was noted in the

field. In 4 ^ and 1 $ my notes record that no scent was
detected, as regards the others they are silent. Again, it

is clearly recorded that on re-examination in the hotel in

the case of 13 $ and 5 $ no scent could be detected,

moreover when a scent ^vas noted at home it was in the

large majority of cases (especially among males) much
fainter than it had been in the field.

In both sexes the scent varied considerably in strength :

it was I think quite as strong in the females as in the

males, though certainly the three instances in which the

scent was strong enough to be obvious through the net

were all males. In one $ the scent was described as " not

unpleasant "
; in 5 instances—1 $, 4 $—it is described as

pungent and compared to acetic acid. In the case of a ^
the note is :

" strong pungent odour, acetic acid : distinct

at home, still pungent (insect alive). The scent adhered
to the fingers after pinching."

As in the case of Farantica the scent of Crastia would
appear to be more volatile than in the Fieonn/B or in

Limnas.

Having abundant material I made some endeavour
to ascertain the source of the scent. In 15 cases it is

noted that the ^ genital tufts were fully everted when the
insect was examined, nevertheless in 5 no scent could be
detected, although in the others it was more or less strong.

There is a special note in one case :
" the acetylene odour

seemed to come from the tufts," but, on the other hand, in

4 cases it is noted that the scent appeared to come from
the wings, in one of these from their upper surface.
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I then tried the effect of rapid dismemberment
immediately after pinching :

—

{a) A $ seen on the wing with tufts displayed. It was
caught, pinched and the abdomen amputated. The abdo-
men yielded no scent, but what I may term the torso had
a slight acetylene scent, which appeared to come from the
wings.

(/)) A ^ with the tufts displayed ; the amputated
abdomen yielded no scent, but the wings a moderate
*' acetylene " scent.

(c) A ^ with the acetylene scent : amputation proved
that it was certainl}'^ not connected with the abdomen.

{(l) A $ was dismembered : the scent appeared to come
from the thorax.

(e) A $ with pungent odour was dismembered : the
scent appeared to originate in the thorax.

(/) A $ was dismembered : the scent appeared to

come from either the thorax or the base of the wings.

From these facts I am forced to the conclusion that in

Crastia and in Tiriimala the scent—which moreover is

common to both sexes—whatever its source may be, is

independent of the genital tufts which form such a
conspicuous feature. This conclusion is contrary to my
first impression—and certainly contrary to the impressions

of such an experienced collector as Commander J. J.

Walker, R.N.*
Padcmma sinhala, Moore (Ceylon, 1908). Two ^ were

examined with the following results :

—

(«) Acetylene odour, moderate in the field, slight at

home, (h) Moderate acetylene scent in the field, none in

the house. It was alive ; on pinching it again the tufts

were protruded and there was a momentary strong acety-

lene scent. Of course it does not necessarily follow that

the scent emanated from the tufts.

Narmada montana, Feld. (Ceylon, 1908). 5 $ all had
a strong, or at any rate decided, acetylene odour in the

field ; at home either no scent at all, or at most a faint

musty odour. In one case the strong acetylene odour
seemed to come from the upper surface of the body or

wings, while there was a suspicion of a sweet scent

(compared with some hesitation to sassafras) which

* Compare Wood-Mason, Journ. Asiat. Soc. Bengal, 1886, pp.
343-393, quoted by Dr. Dixey, Proc. Ent. Soc. Lond., 1906, p. vi'.

See also Longstaff, Trans. Ent. Soc. Lond., 1905, pp. 87, 108.
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seemed to come from the tufts. A living $ yielded an

odour of acetic acid, which persisted slightly after death.

Satyrin^.

Calisto zangis, Fabr. (Jamaica, 1907). In 10 $, nearly

all those examined, there was a scent varying from faint

to strong, compared to treacle, chocolate, burnt sugar, or

caramel, but in one instance described simply as "aromatic."

The $ of this species has a very conspicuous brand. Ten
^ were without scent.

Mycalesis inineus, Linn., f. jpolydeda, Cram. (Ceylon,

1908), In 2 ^ exposure of the pencils of hairs on the

hind-wings produced a strong scent, which I compared

to burnt sugar, my wife to " coarse brown sugar," or
" treacle."

Yphthima ceylonica, Hew. (Ceylon, 1908). In a few ^
of this abundant species a very slight scent of chocolate

was detected.

Elymniin/E.

Elymnias fraterna, Butl., u7idularis,Di-u. (Ceylon, 1908).

Four $ had an odour resembling that of vanilla-scented

chocolate : in one case Mrs. Longstaff compared it to " very

strong honey, or coarse brown sugar."

Nymphalin^.

Neptis jumba, Moore (Ceylon, 1908). A faint sweet
chocolate scent was detected in a male in the house. A
somewhat similar scent was suspected in another male and
in a female. On the other hand, no scent was recognised

in the much commoner N. varmona, Moore.*

Vido^Hna stelenes, Linn. (Jamaica, 1907). Five $ ap-

peared to have a slight Howery scent, in one instance

suggesting chrysanthemum.
Freds iphita, Cram. (Ceylon, 1908). Two ^ out of

several examined yielded a slight treacly odour. I noted

a similar scent in F. delia, Cram., in S. Africa in 1905.-|'

Cynthia ascla, Moore (Ceylon, 1908). Five $ out of

8 had a peculiar slight sweet scent, compared at the

time to sassafras, or to French-polish.

* Compare Dr. Dixey's results with African species of tlie genus.
Proc. Ent. Soc. Lond., 1906, p. v.

t Ibid. p. V.
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Bione vanillie, Linn. (Jamaica, 1907). Of 17 $
examined 13 exhibited an odour varying from very

faint to very strong : in character this was distinctly

disagreeable, and I noted it as " unpleasant," " like cow-

dung," or " like asses," but more usually as " like a

stable." My wife considered it " unpleasant," or " offen-

sive." Mr. Abell thought it "musky." A single ^ of

the nearly allied D.juno, Cram. (Venezuela, 1907), had a
slight stable-like odour.

Colsenis cillene, Cram. (Jamaica, 1907). In 8 ^ out of

11 examined there was a scent, decided, but in no case

strong. Its character was noted as " peculiar," " sweetish,"
" pleasant," '* distinctly aromatic," " resinous," " drug-like,"

or " medicinal " ; it suofgested to me at one time or another

tar, Canada-balsam and pure carbolic acid, but my wife

compared it to ginger, or a mixture of ginger with jasmine.

It is evident that this scent puzzled me greatly at the

time, but subsequent experience with other scents

makes me think that sassafras would probably be the

best comparison.

Heliconiinji;.

Heliconius euryades, Riff. (Trinidad, 1907). Two $ were

examined ; one had a peculiar, rather pleasant, smell, the

other none. Two ^ were also examined, one with a doubt-

ful result, the other had a slight odour like that of the

species next mentioned, but it was only perceptible during

life.

Heliconius hydarus, Hew. (Trinidad, Tobago, Venezuela,

1907). Eleven $ were examined: 3 gave a negative

result and 1 was doubtful, but the remaining 7 had a

scent which varied from " very slight " to " very strong,"

and was described as " musty," " like acetylene," or " like

hazeline" (Hamamelis virginica, Witch-hazel). This last

comparison, which struck me as very good, is due to Mr.

G. H. Sworder of Cocoa Wattie, Tobago, who was quite

familiar with the scent of the butterHy. Eight % were

examined, only 1 with negative results ; in the other

7 the scent varied from slight to strong, and was de-

scribed as " disagreeable," " like acetylene," or " Hke
hazeline." In the case of 1 ^ and 1 $ the scent was
so strong as to be easily discerned when the butterfly was
fluttering in the net.

Five of the above butterflies were captured in Trinidad



616 Dr. G. B. Longstaff's Biooiomic Notes on Butterjlies.

on 14 April, 1907, and were examined for scent when
their enclosing papers were opened at Oxford on May 6th,

or three weeks after death. One of them.

—

H. euryades, $—had no scent ; the others

—

H. hydarus, o $,1 ^—had a

slight, but quite decided, scent ! Yet, curiously enough,

in the case of two of these male hydarus, I did not find

it possible on the day of capture to be sure that they had
any perceptible scent. Finally, when a drawer containing

all my black and red Hcliconii was opened on 15 July,

or three months after death, the odour, though faint and
evanescent, was distinctly perceptible in spite of the

presence of naphthalene !

I have since heard from a professional setter that he
had often noticed when setting them that Hcliconii had a

peculiar scent.

Hcliconius charWionia, Linn. (Jamaica, 1907). With
this species the majority of observations gave negative

results, nevertheless in 3 ^ and 2 $ a slight pleasant

flowery scent was detected. In one example of each sex

this was confirmed by my wife, who described the odour as
" sweet."

Eucides cdipJiera, Godt. (Trinidad, 1907). Three $ were
examined, 2 with a negative result; the third was
noted as having " a strono^ Diane scent," i. e. an odour like

that of a stable, or of asses. Two $ were also examined

;

they both had decided odours described respectively as :

—

" peculiar scent, ? acetylene ; strong when alive," and as
" strong Dionc scent when living ; slight flowery scent

when dead."

LYC.ENID.E.

Cyaniris singalensis, Felder (Ceylon, 1908). Six out

of 8 ^ had a scent of varying intensity, described in

all cases as sweet, once as "luscious," and once as " Frccsia-

like."

Nacadula cdrata, Horsf. (Ceylon, 1908). Two $ had
a sweet flowery scent, confirmed by Mrs. Longstaff, and in

one case compared by her to " very, very faint jasmine."

Lam-pides eljns, Godt. (Ceylon, 1908). Five $, all those

examined, had a sweet scent, which in one instance was
compared (with some hesitation) to clover.

Lampides lacteata, De Nicev. (Ceylon, 1908). Nine $ were
examined, all had a distinct smell which was compared to

vanilla biscuits, or chocolate sweets.
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Zampides celeno, Cram. (Ceylon, 1908). A minority of

the numerous $ examined had a faint sweet scent.

Catochrysops hanno, Stoll. (Jamaica, Trinidad, Tobago,

Colombia, Panama, Venezuela, 1907). One $ was noted

to have a very strong, sweet, Freesia-Yike scent, but most
of my specimens of this tiny butterfly appeared to be

odourless.

Folyommatus h^ticits, Linn. (Ceylon, 1908). About half

of the $ examined had a slight scent like that of meadow-
sweet.

Polyniphe dumcnilii, Godt. (Venezuela, 1907). Ten $
of this little black-and-white butterfly gave positive results

of a surprising character. In the majority of cases the

odour was strong, or even very strong ; moreover it was
disagreeable ; and I compared it to horse-urine, but more
usually to pig-styes, or, perhaps more correctly, to pigs !

At first it seemed scarcely credible that so small a butter-

fly could smell so strongly. My only $ specimen was
odourless.

Rapala lazulina, Moore (Ceylon, 1908). Three males

yielded a scent like vanilla biscuits.

Thedopsis tephrieus, Hltbn. (Venezuela, 1907). A strong

peculiar, rather disagreeable odour was detected in a ^ of

this species.

Tmolus camhes, Godm. and Salv. (Venezuela, 1907). I

noted in a ^ a " treacly smell " ; Mrs. Longstaff compared
it to " coarse brown sugar."

Tmolus palegon, Cram. (Venezuela, 1907). A ^ had an
odour of chocolate.

PAPILIONIDiE.
PlERlNiE.

Bnantia melite, Clerck (Venezuela, 1907). The only

specimen taken, a $, had a scent like mignonette.

Terias eutcrpe, Men. (Jamaica, 1907). I had ample
opportunities of studying this very common Jamaican
butterfly. Of 21 ^ taken not one was scented, but 31 out

of 39 $ indubitably were. Their odour varied from " very

slight " to " strong " (17 specimens) ; my wife described it

on various occasions as " a slight pleasant smell," " strong,

like syringa," "a very soft gentle smell, might be jasmine,"

and " very slight, sweet, jasmine or syringa." Mr. A. P.

Ponsonby who walked with me one day suggested " gorse."
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To my own judgment the sceut resembled rather clove-

pink, but was still more like pink bind-weed {Convolvulus

arvensis, Linn.).

Terias dclia, Gram. (Jamaica, Panama, Golombia,

Venezuela, 1907), and T. j^hiale, Gram. (Venezuela, 1907).

Results conflicting, but in the large majority of cases

negative.

Terias allmla, Gram. (Trinidad, Tobago, Golombia,

Venezuela, 1907). Results uniformly negative.

Terias oiisc, Gram. (Trinidad, Tobago, Panama, Vene-
zuela, 1907). Out of 8 (t taken 5 had a scent, varying

from very slight to very strong ; it was compared to that

of pink bind-weed. A slight scent Avas detected in a $
specimen, this was confirmed by Mrs. Longstaff.

Terias mcssalina, Fabr. (Jamaica, 1907). In 6 ,^ out of

10 a scent was noted; it is described in my notes as
" distinct " or " strong," and compared to pink bind-weed
and to spice. It is also noted as " distinct from that of

eitterjje, more dusty, less specific," but another specimen
" more spicy than bind-weed."

Terias ivcstiooodii, Boisd. (Jamaica, 1907). Only 3 $
were taken, all had a scent, described in one case as "spice

odour, not quite the same as euterpe."

Terias libythea, Fabr. (Geylon, 1908). In several ^
specimens—at least five—a faint scent was detected,

which I compared to that of Convolvulus arvcnsis.

Terias hecahe, Linn. (Ceylon, 1908). I failed to detect

any scent in this common Terias or any of its allied

forms.

Catophaga paulina, Gram. (Geylon, 1908). The results

of my 1904 observations * were only in part confirmed.

In both years the scent was noted in the ^ only, in 1904
it was described as " like sweet briar, but sweeter and
more luscious," whereas in 1908 it was variously described

as "sweet," "very sweet, 1 Freesia," "flowery," "decided
Meadow-sweet," " decided StejjJianotis," " extremely
sweet."

Hupliina nerissa, Fabr. (Geylon, 1908). The results of

Indian observations f of 1904 were confirmed, many $
yielding a distinct sweet-briar scent.

Pieris calydonia, Boisd. (Venezuela, 1907). Three ^ of

this species-—all that I captured—had a distinct flowery

* Trans. Ent. Soc. Lond., 1905, pp. 128, 130.

t Loc, cit. pp. 66, 91, 101, 102, 120, 127.
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scent, in one case described as " like that of G. hrassiae,"

in another as " somewhat sickly."

Pieris sp.—apparently undescribed—near sevata, Feld.

(Venezuela, 1907). The only specimen taken, a ^, had a
" faint, sweet, flowery scent."

Zeptophobia aripa, Boisd, (Venezuela, 1907). Seven ^
out of 8 examined, had a distinct or even strong scent,

which I compared on various occasions to orange, Freesia

and mignonette.

Delias eucharis, Drury (Ceylon, 1908). In India during
the winter of 1903-4 I observed the scent of this species

and compared it to that of Ganoris rcvpie, or sweet-briar.

On that occasion I made sure of the scent in the ^, and
more than suspected its presence in the $.*

My more recent experience enables me to speak with
greater confidence. Of 18 ^ examined a scent was de-

tected in 17; in 4 of these the scent was very slight, or

indefinable, but in 12 it was strong, or very strong, and
compared to that of sweet-briar. Out of 9 $ examined
in 3 no scent could be detected, but in 6 specimens

there was more or less scent, but in no case was it strong

;

this was described as "sweet," "dusty or musky," and
" faint sweet-briar," Mrs. Longstaff said of the last speci-

men " very slight lemon-verbena
;
yes, perhaps more like

sweet-briar"; but of another specimen she said "it has a

little gentle sort of smell, ? ginger, or ? coarse brown sugar."

Daptonouralycimnia, Cram. (Venezuela, Trinidad, 1907).

The 3 $ taken all had a strong, sWieet, flowery scent,

suggesting Freesia. Of 3 $ one bears the note " rich sweet

scent." There is no doubt whatever about the sex of the

individual, neither can I suggest by way of explanation

that the note really applies to another individual. This is

perhaps the most marked of a very few exceptional cases

in which a strong agreeable scent has been observed by
me in a female Pierine ; for some time my own view was
that in each such instance I had been deceived—possibly

by a neighbouring flower, or by the scent of another
butterfly adhering to fingers or forceps. However, in the

case of i>. lycimnia Fritz Miiller observed that the $ during
courting emitted from her genitalia an • odour which he
described as " rather faint, though quite distinct . . , very

different from that emitted by the wings of the male.

* Trans. Ent. Soc. Lond., 1905, pp. 87, 91, 101.
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Fritz Mliller found the latter " rather faint and often

hardly distinguishable."*

Nejjheronia ceylanim, Feld. (Ceylon, 1908). The ^ of

this beautiful butterfly has a more or less distinct scent,

which I compared to Frecsia. A $ had a similar scent,

though slight, which my wife compared to frangipani.

PhoiUs agarithc, Boisd. (Tobago, 1907). Of 3 $ ex-

amined two yielded a scent noted as being " sweet, neither

strong nor pleasant."

Callidryas euhule, Linn. (West Indies, Northern coast

of S. America, 1907). In no less than 32 out of the 33 $
tested a distinct scent was readily perceived, indeed in the

great majority of cases it is noted as "strong," twice as

" very strong." In quality the scent was agreeable (Mr.

Abell termed it " delicious ") and was compared to Sie-

phanotis, or Frecsia, but Fritz Miiller f termed it musk-
like ; Miss Murtfeldt " shght violet." J With the 22 $
examined the result was very different ; in 9 cases it was

negative, but in the remaining 18 a scent was detected,

which, though usually described as " very slight," or

" slight," and never as " strong," was often distinct enough.

In quality the scent of the $ eubule was disagreeable

;

somewhat sweet, but recalling bad pomade, or rancid

butter, or butyric acid (as Dr. Dixey aptly suggested of

another butterfly). Fritz Miiller described it as " a very

strong peculiar odour, in which some volatile acid seemed

to predominate."

Gatopsilia pomona, Fabr. (Ceylon, 1908). The sweet

scent associated with the fringes of the $ was confirmed : §

this I compared to Freesia, or Stephanotis. Out of 27 $
examined the result was negative in 18, but in the other

9 a slight, usually very slight, sweet scent without other

special character was noted.

Gatopsilia pyranthe, Linn. (Ceylon, 1908). The number
of specimens taken was very much smaller than of pomona,

but the scent was more easily detected in the $ , and

more decided in the $ than in that species.|| In both

* Fritz Miiller, Trans. Ent. Soc. Lond., 1878, pp. 217, 218.

t Loc. cit. p. 218.

X Scudder, " Butterflies of the Eastern United States," vol. ii, p.

1047.
• § Trans. Ent. Soc. Lend., 1905, pp. 121, 122.

II
For previous experience compare Trans. Ent. Soc. Lond., 1905,

pp. 101, lOy, 118.
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sexes the scent was compared to Stephanotis, but in the

case of one $ to Frcesia, and in one ^ Mrs. Longstaff

thought the odour was " a little bit hair-oily."

Hehomoia australis, Butl. (Ceylon, 1908). Nine $, all

those examined, had a heavy sweet scent, in most cases

strong, in all decided : my wife and I compared it to the

flowers of mango, or cinnamon. In 3 $ out of 4 there

was a similar scent.

Mejanostoma eerhera, Feld. (Venezuela, 1907). One out

of three $ taken is noted as having had " a slight, very

sweet scent ; ? clover."

Ixias cingalensis, Moore (Ceylon, 1908). The 9 $
examined all had a sweet, but only moderately strong

scent which reminded me of meadow-scent. Four $ were

scentless.

Papilionin^.

Ornithoiotcra darsius, Gray (Ceylon, 1908). When at

Kandy four years previously Mr. W. G. Freedley, junr.,

told me that the males of this species had a scent like

sassafras, but I had no opportunity then of confirming his

statement. Every ^ that I examined during my more
recent visit had a scent, some had a strong scent. At
first I compared this to cinnamon and to Canada-balsam

;

to Mrs. Longstaff it suggested rosemary or " rose-scented

hair-oil." Later by the kindness of the Apothecaries Com-
pany of Colombo I received through the post a sample of

the oil of sassafras, so that I made a direct comparison,

\vith the result that the odours of the oil and the butterfly

appeared to be almost identical. The $ had an odour

like musty straw.

Papilio hector, Linn. (Ceylon, 1908). The $ has a

musty odour.

Painlio aristolochix, Fabr. (Ceylon, 1908). Both sexes

have an odour like musty hay. In the case of a ^ speci-

men there is a note :
" decided disagreeable smell : ? like

new black net."

Papilio demoleus, Linn., eritJionius, Cram. (Ceylon,

1908). A smell like fresh straw was detected in one

specimen, a $, in another (a ^ ) there was " a slight

peculiar scent in the field : stronger in the house." *

* Compare DLrey, Trans. Ent. Soc. Lond., 190G, p. v, as to the

scent of the allied P. demodocns, Esp.
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Fapilio polydamas, Linn. (Jamaica, Trinidad, Venezuela,

1907). An odour resembling that of musty hay, or straw,

was detected in 2 specimens of each sex. My wife

compared the scent to rue.

Fapilio mrimedcs, Cram. (Venezuela, 1907). A ^ had a

strong musty straw odour.

Pajnlio /encides, Esp., gargarus, Hiibn. (Trinidad, 1907).

A living ^ bad a smell of musty straw, which persisted

after death.

Hesperiid^.

As yet I have never been able to satisfy myself that

any of the Skippers are scented. Dr. Dixey, however,

once found a very distinct smell of chocolate in a speci-

men of Gegenes occulta, Trim.* It seems probable that

some special manipulation may be requisite to elicit scents

in this group.

I 2. The ColoU)'ed Juice exuded hy certain Lepidoptera.

It has long been known that some butterflies, notably

Danainm and Acre^ninm, yield a copious yellow or green

juice on pinching, and this has been commonly associated

with the known, or suspected, distastefulness of the in-

sects themselves.f A devoted student of entomology,

M. Felix Plateau, J has tried to get to the root of the

matter by eating, or at any rate chewing, Abrcixas grossu-

lariata and its larva and pupa. Mr. Marshall has also

tried many tasting experiments with South African butter-

flies.§ The results were in both cases inconclusive. Prof.

Poulton thinks that this is only what might have been

expected, since we have no right to suppose that a given

butterfly tastes the same to us as to an insectivorous bird.

It might be added that the likes and dislikes of our

domesticated mammals differ from our own, I must confess

that no enthusiasm has so far availed to bring me to the

point of chewing a butterfly. However, in a few cases I

have ventured to taste a minute drop of the yellow liquid,

with somewhat unsatisfactory results.

Telchinia violm, Fabr. (India, 1904). "When injured a

* Dixey, Trans. Ent. Soc. Lond., 1906, p. ii.

t See Dixey, loc. cit. pp. iii, iv, vi, vii.

X Mem. de la Soc. Zool. de France, Tome vii, 1894, p. 375, § 7,

§ Trans. Ent. Soc. Lond., 1902, pp. 405-414.
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yellow juice exudes ; a minute drop of this placed on the

tongue tasted somewhat bitter and disagreeable, but the

flavour was by no means strong." *

(Ceylon, 1908.) " The yellow juice slightly bitter."

Crastia asela, Moore. In two $ the juice was found

to be tasteless : in another it had a slight, ? bitter, taste.

In 2 $ it was noted as " nearly tasteless," " tasteless, or

nearly so."

Pademma sinhala, Moore (Ceylon, 1908). The yellowish

juice of a ^ is recorded as " ? tasteless."

Isamia midamus, Linn. ; siiperla, Herbst (Hong-Kong,
1904). "The yellow juice expressed by pinching has no
marked taste."

A yellow juice, similar in appearance, has been noted in

certain Heterocera believed to be distasteful. I give the

instances which have attracted ray attention.

Oheidia tigrata, Guen. (Hong-Kong, 1904). A conspic-

uous day-flying Geometer, allied to our Magpie-moth.

Of this my note is :
" Has a somewhat slow flight, and

on the wing looks like a yellow butterfly; abundant and
decidedly groi^aiious, many flying about one tree in the

afternoon. When pinched it exudes a yellow juice having

a bitter taste." I do not appear to have examined it for

scent, but, whether or no it possesses an evil odour, it has

other characteristics of a distasteful species.

Eusclicma transversa, Walk. (Ceylon, 1908). Of this

handsome very slow-flying diurnal Geometer it is noted

that it is extremely tenacious of life, but that its yellow

juice is tasteless.

Chalcosia vcnosa, Walk. (Ceylon, 1908). This day-flying

moth flutters much about trees (especially Litssea zea-

lanica, N. ab. E.), moving however faster from one tree to

another when its flight is somewhat "vapouring." It is

tenacious of life, resisting alike pinching and chloroform.

It has a pecuhar, faint, disagreeable odour, and exudes a
yellow juice, the flavour of which still invites investigation.

In contrast to these somewhat ambiguous results is the

conspicuous S. African Acridian, P/i?/;?iai!c/^5 lep-osus, Serv.;

when touched this emits copiously a dark olive-green very

fetid fluid, which when accidentally tasted proved to be
both bitter and unpleasant.^

* Longstaff, Trans. Ent. Soc. Lond., 1905, p. 103.

t Trans. Ent. Soc. Lond., 1906, p. 335,
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§ 8. The Tenacity of Life of Protected Species.

That the DanainiB and some other butterflies have
unusually tough integuments which enable them to resist

injuries such as would rapidly prove fatal to the butterfly

of ordinary constitution has been long well known,* So
far the undoubted fact rests to a great extent upon general

statements, but it has occurred to the writer that it may
be capable of approximate numerical expression.

With tropical collectors it is a familiar experience that

at the close of the day on opening the paper envelopes to

examine their captures many of the butterflies are found

to be still living. It is an equally general experience that

this is especially frequent in the case of the Danainm.
It has for some time past been my practice to enter in

my note-book against the data referring to such long-lived

individuals " Ten. Vit." {tcnax vitcv). During my visit to

Ceylon in the early months of 1908, 1 paid closer attention

to the matter than previously, and feel confident that in

the large majority of cases where a butterfly survived the

first pinching the fact was duly recoi'ded. The converse fact,

that the insect was found dead in the envelope, was very

rarely noted. Under these circumstances it may be fairly

assumed that the numbers given below to measure the

tenacity of life are, if anything, somewhat understated.

Some one will doubtless lodge the plausible objection

that many of the butterflies in the table are large insects

and consequently that they should often survive a pinch,

such as proved almost uniformly fatal to smaller species, is

only what might have been expected. This objection is

disposed of by the fact that such a large butterfly as

Cynthia asela, Moore, was never (13 specimens) found
alive in the paper at the end of the day ; the same is

true of Cethosia nietneri, Feld. (9 specimens), and of the

robustly made and swift-flying Hehomoia australis, Butl.

(13 specimens). Again, Catopsilia pomona, Fabr., is a

fairly robust butterfly, yet out of 49 specimens 3 only,

a ^ and 2 $, were noted as " tenacious of life."

From my note-books and previously published papers I

find that this resistance to death has forced itself upon my
attention in the case of the following species :

—

* See e.g. Potdton, "Essays on Evolution," 1908, pi^. 279, 316.
Cf. Bingharn, loc. cit. p. 2. Also Marshall, Trans. Ent. Soc. Lend.,

1902, pp. 322-323.
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Isamia midamus, Linn. Hong-Kong, 1904. (MS.
notes.)

Crastia amymone, Godt. ; f. hiribergi, Wallgr. Macao,
1904. (MS. notes.)

Danaida clirysippus, Linn. India, 1903. Noted as

resistant to cyanide as well as to pinching. (Trans, Ent.

Soc. Lond., 1905, p. 98.)

Parnassius liardiuickii, Gray. Himalayas,* 1903. "Deli-
cate looking though it be, it is strangely tenacious of life."

{Ibid. p. 69.)

TelcJiinia violiB, Fabr. India, 1904. {Ibid. p. 103.)

Chittira fwiiata, Butl. Ceylon, 1904. {Ibid. p. 131.)

Acrma cabira, Hopff. S. Africa, 1905. Noted as

resistant to chloroform as well as to pinching. {Ibid.

1907, p. 328.) t
Anosia arclii'pjyus, Fabr. Jamaica, 1907. {Ibid. 1908,

Danaida jamaicensis, Bates. Jamaica, 1907, {Ibid.

p. 41.)

Danaida eresimus, Cram. Venezuela, 1907. (MS.
notes.)

Heliconius charithonia, Linn. Jamaica, 1907. {Ibid.

p. 42.)

Heliconius hydarus, Hew. Venezuela, 1907. (Entom.
Month. Mag., 1908, p. 118.)

Actinote anteas, Dbl. and H. Venezuela, 1907. {Ibid.

P-^^0
An examination of the following list of observations

in Ceylon, January to March, 1908, shows, among other

things, that whereas f of the specimens of Papilio hector

taken, and f of those of P. aristolochim, are recorded as

tenacious of life, this is not noted of any of the 9 specimens
of P. polytes, 5 of P. moorcanus, 4 of P. dc7noleus, 3 of P.

teredon, 7 of P. crino, and 14 of P. agamemnon.
So far as my observations go there is no difference in

the powers of the two sexes of the butterflies here dealt

with to resist injuries.

* In the discussion which followed the reading of the paper Dr.
Chapman remarked that three or four pinches scarcely availed to

kill the common Alpine Parnassius apollo, Linn.

t Mr. W. S. Loat, quoted by Dixey, Trans. Ent. Soc. Loud., 1903,

p. 149, says of Acrsea vinidia, Hew., on the White Nile, " takes a
long time to die when put in the killing-bottle."
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Danain^.
Total specimens Tenacity of
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§ 4. Butterjlies hearing marks of the attacks offoes.

This very interesting bionomic point we owe almost

entirely to Prof. E. B. Poulton, F.R.S., and Mr. Guy A. K.
Marshall.* A list of the butterflies presumably injured

by enemies noted by me in India comprised 31 specimens
of 28 species.f I append further lists, which amply prove

Prof Poulton's statement that such specimens only want
looking for. In nearly every case the injury is symmetrical,

i. e. affecting the corresponding parts of both right and
left wings, so that the probability of the injury being the

result of damage during flight by branches or thorns is

very small.

Neotropical Butterflies {West Indies, Venezuela, etc.), 1907.

Ewptychia fliarella, Butl. A small symmetrical injury

to tips of fore-wings : ? by bird.

Ewptychia hesione, Sulz. Symmetrical injury to middle
of hind-wings : ? by bird.

Anartia jatrophse, Linn. A big unilateral injury in-

volving both right wings, noted before capture.

Cystincura dorcas, Fabr. Symmetrical injury to tips of

hind-wings.

Didonis hihlis, Fabr. ^. Injury to anal angles of both
hind-wings.

Myscelia cyaniris, Hew. Symmetrical injury to hind-

wings : ? by bird.

Aganisthos orion, Fabr. Symmetrical injury to hind-

wings: ?by lizard.

Colmnis cillene, $ . Nearly symmetrical injury to anal

angles of fore-wings.

Colxnis cillene, $. Symmetrical injury to hind-wingsj

? by lizard.

Helicmiius charithonia, Linn. $ . Symmetrical injury

to hind-wings.

Thecla togarna, Hew. $. Symmetrical injury to hind-

wings, involving lobes and tails.

Glutophrissa drusilla, Cram. ^ . Symmetrical injury to

both hind-wings : ? by lizard.

* Poulton, " Essays on Evolution," 1908, pp. 270, 281-3, 325, as

Well as the references there given.

t Trans. Ent. Soc. Lond., 1905, p. 134.
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Terias delta, Cram. $. Symmetrical injury to hind-wings.

Terias messalina, Fab. ^. Symmetrical injury to hind-

wings.

Ceylon, 1908.

Crastia asela, Moore, $ , nearly all hind margin of

right fore-wing and apex of right hind-wing gone.

Crastia core, Cram. (Matheran, India). Symmetrical
injury to hind-wings.

Narmada inontana, Feld. $. Symmetrical injury to

fore-wings.

Y'plitldma ceylonica, Hew. Small symmetrical injury

to fore-wings : ? by bird.

Melanitis lecla, Linn. Symmetrical injury to anal angles

of fore-wings : ? by bird.

Neptis varmona, Moore. Symmetrical injury to fore-

wings : ? by lizard.

CetJiosia nietneri, Feld. $. Symmetrical injury to middle

of hind-wings.

Ccthosia nietneri, ^. Symmetrical injury to tips of fore-

wings.

Cynthia asela, Moore, ^. Large symmetrical injury to

hind-wings : ? by lizard.

Cynthia asela, ^. Symmetrical injury to hind-wings:

? by bird.

Cirrhochroa cognata, Moore, $. Symmetrical injury to

hind-wings.

Hypolimnas holina, Linn. ^ . Symmetrical injury to

fore-wings : ? by bird.

Hypolimnas holina, ^. Symmetrical injury to tips of

fore-wiugs.

Fyrameis cardui, Linn. ^. Symmetrical injury to hind-

wings : ? by lizard.

Lanipides celeno, Cram. ^. Symmetrical injury involving

whole hind-margin of hind-wings and an angular piece of

fore-wings : ? by lizard.

Delias eueharis, Dru. ^. Symmetrical injury to hind-

wings.

Catop)8ilia piomona, Fabr. ^. ? Two symmetrical bites

involving both hind-wings.

Catopsiliapomona, ^. Symmetrical injury to hind-wings

:

? by bird.

Catopsilia piomona, $. All four wings symmetrically

injured by one small bite : ? by bird.
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Ornithoj^tera darsius, Gray, ^. Long narrow symmetrical

injury to hind-wings : ?by bird.

Paijilio agamcvinon, Linn. Symmetrical injury to hind-

wings : ? by lizard.

Algeria, 1905.

Euchloe helia, Linn. ^ , Very sharply cut snip out of

each hind-wing, larger on left : ? by bird.

Ganoris hrassicee, Linn. Caught fluttering about flower-

bed close to the ground, had been nearly done for by a

(?) bird ; nearly the whole of both hind-wings and three-

fourths of the fore-wings gone.

Hong-Kong, 1904.

Pajpilio paris, Linn. Almost symmetrical injury to all

four wings, large pieces gone.

I 5. Experimental Evidence as to the Palatahility of
Biitterjlics.

The following experiments, conducted at the suggestion

of Prof. Poulton, are a small contribution to the mass of

facts accumulated by Mr. Guy A. K. Marshall and Mr.
Frank Finn.*

At our hotel at Kandy were two Mainas (Gracula),

talking birds of the Starling family {Sturnidie). These
birds, which were very tame, were confined in two fairly

roomy cages three or four yards apart. I will call the

birds A and B.

19 January, 1908. Bird A was given 5 dead butterflies

in the following order :

—

Atella phalanta, Polyommatus
Imticus, Loxiira arcuata, Neptis varmona, Telchitiia

violm. The bird gave the Loxura a few pecks and
then let it alone. The tough integument of the

2^c/c7mim seemed to give the Maina much trouble, but
it showed no evidence of disgust. The other three

butterflies were taken greedily, the bird, like Oliver

Twist, obviously asking for more. It shook the

butterflies as a dog shakes a rat.

* Marshall, Trans. Ent. Soc. Lond., 1902, pp. 297-397 ; Finn,
Journ. Asiat. Soc. Bengal, LXIV, Pt. ii, 1895, p. 344 ; LXV, Pt. ii,

1896, pp. 42 ; LXVI, Pt. ii, 1897, pp. 528, 613, 667-8
;
quoted by

Poulton, "Essays on Evolution," 1898, pp. 269, 317. See alao

Marshall, Trans. Ent. Soc. Lond., 1908, pp. 137-142.
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21 January, 1908, Bird A appeared to be very anxious

to be fed. I gave it a dead Catopsilia pomona, ^,

which it pecked to pieces: next a dead Parantica

aglea, it ate its abdomen : then a dead Papilio aristo-

locMx, after giving this several pecks it left it and did

not touch it again. I then gave it two Crastia asela,

both alive ; the fact of life seemed to interest the

bird and it tried each of the specimens twice but
then appeared to be disgusted and refused even to

look at any of the following, of which dead indi-

viduals were put into its cage : Papilio agamemnon,
Jamides bochus, a small Lyca^nid (probably either a
Catochrysops or a Nacaduha), Loxura arcuata and
Neptis varmona.

Same day. Gave bird B a dead Atella phalanta, which
it ate ; after this a living Crastia asela, it pecked this

several times but did not eat it.

23 January, 1908. Bird A was busy preening its feathers

and appeared to have just been fed; I could not

attract its attention. While thus engaged bird B
sought to attract my attention, so I gave it in succes-

sion dead specimens of:

—

Ergolis &^., Telchinia violss,

Delias eucharis and Papilio aristolochifB. It gave the

two first a few pecks ; the Delias it pecked once or

twice, but it gave the Papilio a single peck only.

Perhaps it was not hungry.

I then put the last two butterflies into the cage

of bird A. It pecked the Delias several times, but
the Papilio only once or twice. After this it de-

clined even to look at the Papilio any more, but

came to the front of its cage repeating again and
again what sounded extremely like " No good ! No
good !

"

2 February, 1908. Gave Maina A a dead Nissanga

patnia which it appeared to eat.

'% February, 1908. The Mainas had evidently been fed

;

there was food in their cages and bird A had upset

its food.

Gave A an Ergolis sp., which it ate.

Gave B a Nissanga patnia ; it ate it.

Offered a livingHgpolimnas bolina, $, first to one
bird, then to the other ; each pecked its wing, but
no more.

Bird A would not look at Cirrhochroa cognata.
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I came to the conclusion that the birds were not
hungry, and therefore tlie observations of little value.

7 February, 1908. Offered to two young chickens first

a Papilio aristolochix and then a P.polytes, $. One
of them looked at the first-named and then walked
away ; neither looked at the polytes.

The same two butterflies were then offered to
Maina i\, which pecked at both several times, then
wiped its beak and left them.

This day's experiments were considered unsatis-
factory at the time; it was nearly 6.0 p.m., and
perhaps the birds were sleepy.

14 February, 1908. Gave bird A a lampides s^. ; it ate
it and looked about for more.

15 February, 1908, Gave bird A 2 YiMliima cerjlonica

and 1 Zampides sp. ; it ate them all three. A JSfejJtis

varinona was then offered to the same bird, which
gave it but one peck. The Neptis was then offered
to bird B, which also gave it one peck.

16 February, 1908. Gave to bird A three butterflies,

Lampides sp., another Lyc^nid (species not noted),
and a Nissanga p)atnia : it ate them all up completely.
Another specimen of the Nissanga was swallowed at
the second attempt. An Ergolis sp. was also eaten
and swallowed. I then offered the same bird a
Papilio aristolocMcV, this after a peck or two was left.

The same specimen was then offered to bird B,
which would not touch it. It was then handed back
to bird A, which gave it another peck and again left

it.

So far as these experiments teach anything, it would
appear that these Mainas would eat with relish Nissanga
patnia, Yj)Mhima ceylonica, Atella phalanta, Ergolis sp.,

and Lampides sp.

On the other hand, Papilio aristolochise and Crastia asela
were distinctly distasteful.

The evidence as to the other species experimented with
fails to convince me one way or the other.

§ 6. Mimics in the Field deceiving 3Ian.

It may not be without interest to record a number of
cases in which a collector with defective eyesight h^^
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actually been deceived (at any rate momentarily) by
Mimics in the field.*

Benares, 30 November, 1903. When I first captured

Hypolimnas misippus, ^, I believed it to be a variety

of Danaida chrysippiis, and I think it probable that

other specimens were passed over, as $ were very

common.

f

Anantapur, February, 1904. This note was made :

—

"Several times saw the $ H. tnisippus, reconnoitring

I), chrysipptts, as if in doubt as to its identity." J
Malakand, 29 October, 1903. The $ Argynnis niphe

flying about flowers was noticed to resemble Danaida
genutia, which was in abundance at the same flowers,

though in this case there was no actual deception. |
Koniir, Nilgiris, February, 1904. "On one occasion I

watched a ^ of Argynnis niphe, under the impression

that it was Limnas chrysippiis ! The resemblance on
the wing is greater than might be supposed."

||

Horton Plains, Ceylon, 23 March, 1904. "Argynnis niphe

. . . the $ on the wing looking very like Limnas
chrysippiis." fl

Hatton, Ceylon, March, 1908. The following extracts

from my note-book point to the striking difference in

the general look of the two sexes of A. niphe when on

the wing :

—

" a $, captured as Limnas chrysip)pus."

" a ^, looked like a fritillary."

I would urge strongly that the resemblance of model
to mimic may be much closer in the field than in the

cabinet.

Baliganj, Calcutta, 5 December, 1903. "The $ Elymnias
undiilaHs, Dru., is a very fair mimic oiDanaida gemdia
but its flight is weaker." **

Kandy, 9 February, 1908. A tattered $ of Elymnias fra-

terna, Butl., was taken for a tattered Danaida chry-

sippiis.

* In addition to the disadvantages inseparable from the loss of

the sight of one eye, the writer is both myopic and astigmatic
;

his astigmatism being only in small x^art capable of correction by
optical means.

t Trans. Ent. Soc. Lond., 1905, p. 84.

t Loc.cii. p. 109. § Loc. cit.-p. 74. 1| Loc. cit. p. 113.

IT Loc. cit. p. 132. * Loc. cit. p. 89.
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Haragama, Ceylon, 13 February, 1908. A ? Nepheronia

ceylonica, Feld., on a Lantana flower, was taken for

Parantica aglea.

Durban, S. Africa, August, 1905. Acrma enccdon, Linn., a

somewhat feeble insect with slow flight, was, in sjoite

of its small size, twice momentarily believed to be

D. chrysippus, which was seen in the same spots on

the same days. On the other hand, a small $ D.

chrysippus was actually mistaken for A. encedon*

Durban, August, 190-5. " O? Beknois thysa, Hopfif., we
took two ^ ; when on the wing they were very like

the ^ of Mylothris agathina, Cram., in flight and

general aspect. Indeed as seen in the net the Belc-

nois so closely mimics the Mylothris that one of us,

though specially on the look out, was completely

deceived, and this even when the two insects were

taken the same morning." f
Durban, August, 1908. "... the curious Geometer

Gartaletis libyssa, Hopff., of which several were seen,

but only one taken. It flies rather high, with feeble

fluttering action, and when on the wing somewhat
recalls Limnas chrysippus." %

Kandy, March, 1904. " Of the tail-less Fapilio lanJcesioara,

Moore, f. dissimilis, Linn, (the pale form), I took

three, but probably saw more siuce it so very closely

mimics Tirumala limniaoe, or a large Parantica cey-

lonica (aglea), as easily to pass for one of those

insects ; it is indeed most easily distinguished from

them by its habit of fluttering while feeding upon a

flower." §

Near Peradeniya, Ceylon, 29 January, 1908. I was with

that experienced and keen-eyed entomologist, Mr.

E. E. Green, when he netted a P. lankeswa.ra, f. dis-

similis, under the impression that he was catching

Tirumala septentrionis, Butl.

Kandy, 2 March, 1908. I myself took a $ P. dissimilis

which I imagined to be Tirumala septentrionis as it

flew past.

Haragama, Ceylon, 18 February, 1908. Took a ^ P. lan-

keswara, f. clytia, Linn, (the dark form), believing it to

* Trans. Ent. Soc. Lond., 1907, pp. 318, 321, 328.

t Loc. cit. p. 325.

t Loc. cit. p. 327.

I
Trans. Ent. Soc. Lond., 1905, p, 124,



634 Dr. G. B. Longstaff's Bionomic Notes on Butterjiics.

be Crastia asela, Moore. This dimorphic mimicry
is very remarkable.

Mortehoe, Devon, July, 1902. The first specimen of

jEgeria arrhvoiiformis, Lewin, that I ever saw alive

was at rest on the trunk of a black poplar. Under
the idea that it was a hornet I knocked it down
and put my foot on it before discovering my
mistake.*

Kaudy, 21 February, 1908. A specimen of the Clearwing,

Melittia chalciformis, Fabr., seen hovering over a

flower was first thought to be a Bomhylius, then a

Skipper. It distinctly hummed in the net. This

instance is quoted to show that the moth, though not

suggesting a protected insect, certainly deceived the

observer.

Simon's Town, S. Africa, 3 October, 1905. I had much
difficulty in distinguishing during life some flies

—

? Psoas sp., and Prooxichthas sp.—which closely

mimicked certain small black, white-ringed Bees,

Halidus cdhofasciatus, Smith, ^, which buried them-
selves in the flowers of a large Mesemhryanthcmum.
In the cabinet the insects look distinct enough, but

during life the resemblance, especially in their move-
ments and habits, was very striking.

f

Matheran, W. Ghats, 1908. At the end of March, in a

time of extreme drought, insects of various orders

were, naturally enough, attracted to such pools as

were left about the nearly exhausted springs. Among
the visitors were many long-waisted wasps of which

I secured a fair number, belonging, as I supposed on a

cursory glance, to several species. When Mr, A. H,

Hamm had set these for me at Oxford, he remarked,
" I see that you have taken a lot of Conops along

with the wasps that they mimic." Critical examina-

tion revealed : Hymenoptera :

—

Eiimenes ? arcuatus,

3; Uumenes sp., 1 ; Polistes 1 stigma, 3 ; Icaria Iferrib-

ginea, 1. DiPTERA :

—

Geria cumenoides, 7 ; Conops

sp., 3.

Mortehoe, Devon, August, 1908. Two specimens of the

common British Conopid fly, Physocephala rufipes,

Fabr., suggested to me when alive a Trochilium

(Clear-wing moth) rather than a wasp.

* Entom. Month. Mag., 1903, p. 196.

t Trans. Ent. Soc. Lond., 1907, p. 380.-;
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Mortehoe, 25 August, 1908. The Syrphid fly, Chilosia

illustrata, Harr., is common, sometimes abundant, at

Mortehoe on the flowers of Ragwort, Hcradeuvi,

Anf/elica, etc., where it mimics Bomhus sylvarum, Linn.,

and the more local Anthophora furcata, Panz., suffi-

ciently closely to have deceived for the moment such

an experienced hymenopterist as Dr. H. Swale.

Of course we can form but a very imperfect idea of the

sense impressions of the lower animals. We know by

their actions that hawks see their prey from a consider-

able distance. The phenomena of mimicry compel the

inference that insectivorous birds, and possibly lizards,

appreciate comparatively minute differences of shape and

colour, yet it is quite conceivable that they cannot dis-

tinguish these at a greater distance than a myopic man.

We know even less about the sense impressions of insects,

in spite of the patient observations of Forel and Lubbock,

and the brilliant experiment of Exner. The whole subject

is discussed in detail by Dr. Auguste Forel, who seems to

have established the fact that insects have a very keen

perception of movement—possibly far more acute than

their sense of form and colour.* It has often occurred to

me when collecting butterflies that it is just possible that

they can smell a collector as far as they can see him.

§ 7. Notes on the fiight of sundry Butterfiies.

Too many systematic works deal with insects as mere
cabinet specimens, though there are notable exceptions.

Not the least valuable part of the late Mr. C. G. Barrett's

great work on the " Lepidoptera of the British Islands " is

his vivid description of their habits and flight. Again in

Moore's " Lepidoptera of Ceylon " the short notes on the

mode of flight of many species supplied by Capt. H. Wade-
Dalton, Mr. F. M. Mackwood and more frequently Capt. F. S.

Hutchison are of great interest. The value of the notes

in the last-named work is not diminished by the fact that

the observers are not always agreed. The habits of the

sexes are usually different ; the time of day, not to speak
of the weather, greatly affects their flight

;
probably the

time that has elapsed since emergence from the pupa is

* Forel, " The Senses of Insects." Translated by Macleod Yearsley,

1908, passim.
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another important factor. Hence it follows that hasty

generalisations based on the most accurately recorded

observations may be most misleading if the qualifying

circumstances be left out of account.

The first fact that I would emphasise is the rapid flight

of the Whites and Yellows,* That Pierines may be seen

fluttering slowly about flowers is true enough,

—

e.g. that

Colias cdusa is not always difficult to catch. Nevertheless

Pierines have a knack of flying straight on, as if bound to

reach some distant place at a definite time, in a way that

Satyrines certainly are not given to. Again, though the

Nymphaline may go off at a great pace for a short dis-

tance, it usually soon returns to its beat. Among many
swiftly flying Pierines that I have come across, are :

—

Catopsilia and the allied genera Callidryas'\ and Gone-

jpteryx ; the Neotropical Ghdophrissa drusilla, Cram., and
more especially Pieris phileta, Fabr.

;j:
; the powerful

Oriental Hehomoia § ; again Ixias pyrene, Linn.,|| though
not equal to the last named, is a swift flier, as are also many
of the Teracoli, notably the South African 2\ eris, Klug.H
Commander J. J. Walker, R.N., writing of Euchloe

helemia, Esp., at Gibraltar, Tangier, etc., said: "It has a

very strong, swift, and erratic flight, and is by no means
easy to catcli." ** Even the little Terias, which seems to

go slowly, will be found to move so fast that a large pro-

portion get away, though in this instance the mode of

escape is commonly to dart downwards so that the net

passes over it, and to the annoyance of the collector the

fly rises from the ground.tt There seems to me to be

practically no doubt that the swift flight of the Whites and
Yellows is due to their exceptional conspicuousness as com-
pared with other butterflies. That they are exceptionally

conspicuous is obvious enough.

But not all Pierines are rapid fliers ; there are marked
and significant exceptions. Thus, many years ago, Mr.

A. R. Wallace,j| writing of the Oriental genus Thyca
{Delias), said :

" They have a very slow and weak mode of

* Trans. Ent. Soc. Lond., 1905, pp. 67, 75, 76, 112-

t Ibid. 1908, p. 55.

X Ibid. 1908, p. 49.

§ Ibid. 1905, pp. 116, 126, and subsequent experience in Ceylon,

II
Ibid. 1905, p. 79. Also MS. notes m Ceylon, 1908.

1 Ibid. 1907, p. 352. ** Ibid. 1907, p. 48.

tt Ibid. 1890, p. 369, JJ Ibid. 1865-8, p, 309.
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flight." Again at East London Dr. Dixey * called my
attention to the ' slow, fearless, fluttering flight ' of Mylotlwis

agathina, Cram. Both Delias and Mylothris furnish well-

known models, closely mimicked by other Pierines. Dr.

Dixey noted that the flight of the mimic Belenois thysa,

Hopff., closely resembled that of its model Mylothris

agathina, but Mr. E. E. Green tells me that Frioneris sita,

Feld., a very close mimic of Delias eiccharis, Cram., is a

swift flier.

Probably belonging to a different category are two
smaller Pierines of dissimilar structure, but similar ap-

pearance, the Palsnarctic Lnicophasia smapis, Linn., and
the Oriental Nychitona xiphia, Fabr.,"!" which are among
the very feeblest fliers of my acquaintance.

The slow gliding, floating (Hutchison), or skimming
flight of certain Nymphalines such as Neptis, Bahinda,

Ergolis and Eurytela is well known to tropical collectors,

what its significance may be I know not. My experiments

indicate that Ergolis is palatable. J
It has not been my good fortune to capture that fine

butterfly Parthenos cyaneus, Moore, but at Kand)^ I watched

its tantalising movements for some time as it flew to and fro

far above my longest net-stick. Messrs. De Niceville and
Manders say of this species :

—"not rare, but is difficult to

catch. It has a remarkably distinctive mode of flight,

which makes it recognisable at once on the wing." § As
those gentlemen make no endeavour to describe its peculi-

arity I will do my best to do so. The wings appear to

be seldom raised much above the horizontal, but at com-
paratively long intervals they are strongly depressed with

a jerk, the fly then gliding along for two or three yards.

In marked contrast to this is the flight of Papilio parinda,

Moore, which is attended Avith obvious flapping in which
the wings are much raised but not appreciably depressed

below the horizontal. I am glad to be able to add that

Mr. E. E. Green agrees with the general accuracy of this

description.

The slow heavy flight of the Danaines is of course

familiar ; I might specially mention Crastia asela, Moore,

Narmada montana, Feld., Chittira fiimata, Butl., and Par-

antica aglea, Cram. I am not aware that the peculiar dancing

* Trans. Ent. Soc. Lond., 1907, pp. 314, 325.

t Ibid. 1905, p. 79. Also Ceylon, 1908. % Supra, pp. 124, 125.

§ Journ. Asiatic Soc. of Bengal, vol. Ixviii, 1899, p. 188.
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movement—up and down—of the two last-named has been

placed on record : yet it is often so marked as to enable

one to diagnose the insects at a considerable distance. At
Kandy late in the afternoon, when other butterflies were

getting scarce, P. aglca might often be seen slowly dancing

about in all directions.

At the falls of the Zambesi I noted Painlio leonidas,

Fabr., as flying slowly " with the manner of a Danaid "
\.

this made me suspect it to be a mimic, as I aftei'wards.

found to be the case.* Mr. Marshall, wlio is quite familiar

with the insect, whereas I have seen but very few speci-

mens, speaks of P. leonidas as having a strong and rapid

flight, and always going straight ahead.f I think there

must have been some special circumstance that caused my
specimens to behave in an unusual manner. Certainly

its alleged model, Tiruriiala petiverana, did not put in an
appearance.

The flight of Ccthosia nietneri, Feld., another Ceylon
butterfly, is I think about the slowest and feeblest that I

have observed, and this alike whether it be high up or

near the ground. (MS. notes.) The S. African Nymphaline
Salamis anacardii,\jmi^.,\^ another remarkably slow flier.:f

As a general rule tropical butterflies seem harder to

catch than British. Certainly this is not entirely to be.

explained by the heat, nor even by swiftness of flight.

The slow-flying Myccdesis seldom moves far, and is for

that very reason hard to catch as it seldom gets quite

clear of the herbage amongst which it is found. Again
Elymnias often refuses to move more than two or three

yards when disturbed, yet is hard to catch because it will

not get clear of the bushes in the middle of which it loves

to flutter. A very different butterfly, the lovely blue

Nepheronia ceylanica, Felder, a quick flyer, often takes

refuge in bushes when pursued; Teracolus 23i(ellaris, Butl,,

has a similar habit. Belenois mcsentina, Cram., and the

two common Indian species of Ixias seem to spend much
of their time flying through and through thoru bushes.§

Three years ago
||
I called attention to the curious habit

of the ^ Ccdophaga 2Mulina, Cram., of flying in strings as

though tied together by an invisible thread. I witnessed this

* Trans. Ent. Soc. Lond., 1907, p. 359.

t Ibid. 1902, p. 507.

X Ibid. 1906, p. 114 ; also Ibid. 1907, pp. 321, 322, 325.

§ Ibid. 1905, pp. 75, 80, 89.
||

Ibid. p. 130,
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again at Haragama, Ceylou, 20 January, 1908. Soon after

mid-day large numbers of the ^ were seen flying down the

bed of the stream, sometimes in ones and twos, but often

3, 4 or 5 together in strings. On the same day clusters of

a score or more were seen drinking at wet sand ; when
disturbed they would quickly come back to the favoured

spots, as many as 5 to 7 together, in strings, all conforming
to the movements of their leader like wild geese.

Melanitis leda, Linn., is an insect with which I have
been unfortunate, never having come across it in any
numbers. At the beginning of February 1908, I twice

witnessed its evening flight—at about 6"30 p.m. when it

was nearly dark. My net-stick consists of two lower joints

of a salmon-rod ; on the occasion referred to the butt-joint,

which is partly covered with cork, was lying near me on
the ground. The butterfly flew in jerks, making short

circuits and returning again and again to settle on ray

hat, my net, or the net-stick on the ground. It struck me
at the time that it might probably be guided by the sense

of smell, especially as it selected the part of my net-stick

that was most handled. Yet it is quite possible that the

butterfly was attracted by my white tropical clothing, and
by the light colour of the cork, which was fairly con-

spicuous in the increasing gloom under the palms. One
evening when strolling in the hotel garden alone in search

of leda a leaf of a coco-nut palm fell close to me with

a positive crash ; when one considers that it measured
(between 11 and 12 feet long it can be understood that I

was not a little startled.

• The Ceylon Papilios would appear to be more easily

netted in the afternoon than in the morning ; this is

^specially the case with Ornitlioptera darsius, Gray, and
P. parinda, Moore.

P. demoleas, Linn., is swift of flight ; so is P. agamemnon,
Linn., which has a darting movement. The last-named is

quite an inconspicuous butterfly whether on the wing or

at rest, affording a marked contrast to the glorious P. crinoy

Fabr., which is almost startling in its brilliance.

The flight of P. hector, Linn., is not especially swift, but
is marked by the straightness of its course, seeming to

keep on one level. Its black, white and scarlet colouring

is very obvious in flight, and the strong contrast of colours

seems to make the movement of its wings more obvious

and more rapid in appearance.
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In marked contrast with the last is P. aristolochi^,

Fabr., which sails about slowly and quietly with little

obvious flapping of the wings ; it moves about in a stately

way as if confident in its immunity from attack and is the

most easily caught of all the group.

F. polytcs, Linn., two of whose polymorphic $ mimic
hector and aristolocliim respectively, behaves very differ-

ently from them and seems to trust much to swiftness of

flight; my observations chiefly relate to the ^, and I have

an impression that the flight of the $ is slower, but this

requires confirmation. Though well known to Indian

entomologists I am not aware that the contrast in flight

between polytes and aristolochim has yet been placed on

record.

It is a notable habit with many Papilios that when
settled on flowers feeding they keep their wings in almost

constant movement.* This has been noted in all the

following species :

—

0. darsius ; this when feeding occa-

sionally stops fluttering, dropping the fore-wings back

(towards the abdomen) ; P. parinda, P. hector, P. aristolo'

chiee, P. polytes, P. agamcmnon (the habit is very marked
in this species), P. demoleus, P. demodocus, P. dissimilis

and P. mooreanus, Rothsch. (a race of helenus, Linn.).

I was much struck by specimens of the last-named in

the forest at Hatton, Ceylon (5 March, 1908), settled on

very dark grey rocks drinking, with their wings about f
expanded, but with the fore-wings drawn back so as almost

entirely to conceal the conspicuous cream-coloured spot

on the hind-wings. For the moment I thought that there

was before me some other species, entirely black on the

upper side.

P. teredon, Feld. (sarpedon, Linn.), and P. jason, Esp»

(telephus, Feld.), do not flutter when drinkmg.

§ 8. The selection as resting-places of Yellow Leaves hy

Yellow Butterjlics.

As there still appear to be entomologists of wide expe-

rience who doubt whether butterflies, impelled by instinct,

ever select resting-places of like colour with themselves,

* Longstaff, " Some Rest Attitudes of Butterflies," Trans. Ent.

Soc. Lond., 1906, p. 111.
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it seems worth while to bring together the followino-
observations.*

^

It is a singular coincidence that on passing through the
garden of the University of Bombay, 22 March, 1908, I
agam saw a Catopsilia and watched it settle on a shrub :

this was not a yellow-leaved plant, as on the former occa-
sion, but Its leaves varied a good deal in colour and the
butterfly settled on the yellovjest: it was certainly much
less conspicuous than it would have been on the greenest
leaf: a German fellow-traveller whose attention I called
to the butterfly agreed as to the partial concealment by
the similarity in colour.

Barbados, 18 December, 1906. A $ of Callidryas euhde,
Lmn., was seen, when a cloud passed over the sun, to
flutter about some herbage for a short time, as though
looking for something, and finally to settle on a
yellow leafof the "Life Plant," Bryophyllum calycinum
Salisb.

'

Constant Spring, Jamaica, 8 January, 1907. Two speci-
mens of C. eulmle (sex not recorded) were seen when
the sky was dull to settle on the lower, yellowish
leaves of Plumhago scandens, Linn., close to the ground.

Mackfield, Jamaica, 27 January, 1907. I was watching
the movements of a ^ C. euhule, when a cloud passed
over the sun

; after fluttering about for a very short
time it settled in the middle of a yellow, lower leaf of
tlie Bryoiihyllum.

Montego Bay, Jamaica, 4 February, 1907. A $ C. eulule
was seen flying across the race-course. The track
was carpeted with short grass of a rich full green,
but amongst the grass were long trailing stems of the
Ipomma pes-capra}, Sw. ; on one of these stems was a
solitary bright yellow leaf, far from any other of like
colour, on this the yellow butterfly settled.

Montego Bay, Jamaica, same day. A $ (7. euhde was
seen to settle on an isolated yellow leaf of a creeper
in a hedge, about 6 feet from the ground, all the
surrounding foliage being green.

* See Longstaff Transi. Ent. Soc. Lond., 1906, pp. 113-118.
Also Dixey Proc. Ent. Soc. Lond., 1906, p. xxix, who, in the dis-
cussion following the reading of the paper first quoted, gave several .

interesting instances from various authors. Also Ham7n, Proc. Ent
Soc. Lond., 1904, p. Ixxv

; 1905, pp. Ixxiii-kxvi ; 1906, pp. c, ci.
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Constant Spring, Jamaica, 4 January, 1907. A dull

afternoon : a $ Terias cutcrpe, Men., was seen to

settle close to a leaf of its own size, shape and colour.

Same place and day. A ^ T. euterpe was watched for

some time and repeatedly disturbed ; it seemed to

avoid dark green foliage, and always settled on a low
plant with yellow-green leaves.

Mackfield, Jamaica, 27 January 1907 ; 4.30 p.m. A
specimen of T. euterpe seen to settle four times as

follows :

—

(1) On a yellowish leaf of Bryopihyllum : it was, how-
ever but ill-concealed thereby.

(2) On a pale green leaf.

(3j On a yellowish-green, finely-cut fern (Adiantum sp.),

(4) On a yellow-green leaf of a Convolvulus (or perhaps
Ijwmcea). In this case the concealment of the

insect was remarkable.

Same place and day. Another specimen of T. euterpe was
seen to settle on the under side of a yellowish leaf of

the Bryophylhim.
Same place and day. A% oi T. euterpe was seen to settle

three times :

—

. (1) On a yellow leaf of Bryophylktm ; fairly cryptic.

(2) On a light green leaf of an unknown plant, some-
what cryptic.

(3) On a leaf of Bryophyllum less yellow than (1), the

result less cryptic.

Mackfield, Jamaica, 31 January, 1907. Three specimens
of T. euterpe (sex not determined and specimens not

preserved) were watched with the following results

respectively :

—

(1) Seen to settle on a yellow leaf oi Bryophyllutii.

(2) Seen to settle three times, twice being on yellow

leaves of Bryophyllum.

(3) Seen to settle seven times. Twice on yellow leaves

of Bryop)liylhim (in one case it was very well con-

cealed) ; twice on a yellow fern (? Folypodium sp.);

one other time it was well concealed, but the plant

not noted ; on two occasions it was less well

concealed.

Constant Spring, Jamaica, 1 January, 1907. A $ of

Terias (? elathea, Cram.) was seen to settle in the

shade on a leaf of the same colour as the under-side

of its hind-wiu2fs.
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Haragdma, Ceylon, 13 February, 1908. I watched a

specimen of Ixias pyrene, Linn., f. cingalensis, Moore,

a ^, settle three times upon the yellowish leaves of

the same (now) widely distributed Bryophyllum*

It should be noted that the faded leaves of the Bryo'
jphyllum have their margins tinted a purplish-red, re-

sembling in colour the markings found on the under side of

dry-season specimens of Callidryas eubule and Ixias pyrene.

With such facts before me I cannot but believe that the

butterflies in question instinctively sought out leaves more
or less closely resembling themselves in colour, with a view

to concealment.-|- Undoubtedly the most conspicuous

butterflies on the wing are " Whites " and " Yellows." On
the move they are protected by their extremely rapid

flight, but when at rest they stand in need of special pro-

tection. Many of these butterflies are restless and rarely

settle, except to feed on flowers, to drink at damp places,

or in the case of females to oviposit. To see them go to

rest requires both time and patience ; the best way being

to watch them the moment that a cloud passes over the

sun. I have very little doubt that our own Brimstone and
Clouded-yellows if watched patiently will be found to seek

out yellow resting-places.J

§ 9. Heliotropism.

In a paper read before this Society in March 1906, § I

laid stress upon the habit of many butterflies, when
settling in the sunshine, and—when not interfered with
by wind or the exigencies of getting food—placing them-
selves with expanded wings and with their tails turned

* It is perhaps worth recording that at Kandy, in the spring of

1908, the ^ of Catopsilia pomona was on dull days several times
beaten out of Tithonia diversijiora, a tall, rank-growing, yellow-
flowered Composite, said to have been recently introduced into

Ceylon from Mexico, and now spreading rapidly. The butterfly

seemed to rest among the leaves near the tops of the shoots, but I

was not able actually to see it at rest.

t Compare Mrs. Barber's observation on the care exercised by
Fapilio dardanus, a (J , in selecting a suitable resting-place. Trimen,
South African Butterflies, vol. iii, p. 254. Quoted by Marshall,
Trans. Ent. Soc. Lond., 1908, p. 122.

% Dr. T. A. Chapman has seen C. edusa select yellow leaves to

rest upon. Proc. Ent. Soc. Lond., 1904, p. Ixxvi.

§ Trans. Ent. Soc. Lond,, 1906, p. 97-106.
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towards the sun. For shortness of expression I described

a butterfly so placed as "oriented." The butterflies

observed were for the most part Satyriues and Nympha-
lines, and the observations were made in Northern India,

Algeria and South Africa, as well as in England. Without

pledging myself to any explanation of this habit, I was

inclined to attribute it to the diminution of its shadow

when the orienting butterfly closed its wings, whereby the

insect was rendered very inconspicuous.

To the number of orienting butterflies previously given

may now be added the Neotropical Nymphalines, Precis

lavinia, Cram., Anartiajatrophx, Linn.,-^. amalthea, Linn.,

Victorina stelenes, Linn., and Cystineura dorcas, Fabr.

The details, taken from my note-book, follow :

—

Constant Spring, Jamaica, 8 January, 1907. Precis lavinia,

Cram., f. zonalis, Feld. Not uncommon, but hard to

catch ; usually settled on the ground with wings open

;

seen to orient and to put its wings up, causing little

shadow; also to adjust itself after settling, so as to

make the orientation more perfect ; but also seen to

face the sun.

Maraval, Trinidad, 19 December, 1906. Anartia amalthea,

Linn. Flies near the ground ; settles with wings

three-quarters open ; orients, but not always.

Same place and day. Anartia jatro-phse, Linn. Has a

ghostly flight ; settles on the ground ; orients.

Colon, Panama, 28 December, 1906. A. jatrophm. This

species orients, but not very regularly.

Constant Spring, Jamaica, 3 January, 1907. A.jatovphse.

Orients, but not very accurately ; often closes its

wings, and is then very cryptic among whitish dead

grass.

Same place, 5 January. A. jatropJim. The commonest
Nymphaline : flies fast, close to the ground, looking

very white. Usually settles on the ground or close

to it ; does not frequent flowers much ; settles with

the wings fully expanded, but often closes them over

its back. Orients, but not accurately. Has however
been noted with its wings up facing the sun ; also

once or twice across the sun.

Ramble, Jamaica, 24 January, 1907. A.jatrophte. Orients.

Montego Bay, Jamaica, 2 February, 1907. A. jatrophas,

seen twice to settle on the whitish sand of the sea-
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shore, to orient and close its wings, making no
shadow.

Port Antonio, Jamaica, 4 March, 1907. The sun nearly

vertical. Vidorina stelenes, Linn., settled on leaves,

once facing the sun, once head downwards, tail to the

sun, wings closed and no shadow.
Ramble, Jamaica, 24 January, 1907. Cystineura dorcas,

Fabr. Flies very slowly, close to the ground. Settles

with wings nearly wide open, but it sometimes closes

and then quickly re-opens them. When feeding on
flowers, especially the Composite, Bidens hiccanthus,

W., it is indifferent as to its position with regard to

the sun, but otherwise it usually orients, though it

occasionally faces the sun.

Observations in Ceylon, 1908.

Precis iphita, Cram. This species was often observed.

It most often settled with its wings closed, but frequently

they were fully expanded. Though one specimen was
seen to settle twice across the sun, it more usually either

faced the sun or turned its tail to it.

Yijhthima ceylanica, Hew. Ceylon. This species,

which keeps close to the ground, settled occasionally with

the wings open, more often half open, but most commonly
closed. As regards orientation, it was noted to have its

tail to the sun 10 times (once by adjustment), as against

7 times that it was across the sun.

Ergolis taprobana, Westw., and B. ariadne, Linn. May
be conveniently taken together. They have a skimming or

gliding flight which is not always checked by rain. They
settle commonly with their wings fully expanded, but
sometimes close them only to open them again. Most
often they orient, but sometimes imperfectly ; one was seen

to adjust itself.

Nissanga patnia, Moore. This butterfly settled with its

wings up (one exception) and so far as I observed with

the eye-spot exposed. In the majority of cases it oriented.

Neptis Jumba, Moore ; N. var7riona, Moore ; and Bahinda
sinuata, Moore. These three species may be conveniently

taken together. They all have the same gliding flight

and all settle most frequently with the wings fully ex-

panded, though often closed. As regards orientation less

than half the specimens observed appeared to pay any
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attention to the direction of the sun's rays, though one

varmona was certainly seen to adjust its tail to the sun.

Castalius tvswion, Fabr. Two specimens seen to orient

with wings up.

So77ie English Satyrines.

I have previously recorded my experience * that in the

great majority of cases Pararge mgeria, Linn., and P. megiBva,

Linn., settle with their wings expanded and with their

tails pointed towards the sun, though occasionally both

species sit across the sun, but even in that case with

wings expanded.

The following note may be added :

—

Mortehoe, 14 September, 1907, late afternoon. P. megmra
found asleep upon the face of a rock, about 3 ft.

above ground : its head up, antennae porrected but

separated ; wings in close contact ; fore-wings drawn
back so that no fulvous colour was exposed.

Upinephele tithonus, Linn.

The following observations show that the habits of this

butterfly, as regards orientation, are similar to those of

Pararge megssra.

Mortehoe, 20 July, 1906. E. tithonus. A specimen ob-

served settled across the sun, with wings closed.

Same place and day. Another specimen seen to settle

twice ; oriented, with wings open.

Mortehoe, 11 August, 1907. A specimen settled on the

ground, oriented, wings three-quarters open.

Mortehoe, 15 August, 1907. A specimen settled on grass;

across the sun, wings closed. It was disturbed by a

$ E. janira, it settled again and this time oriented

and closed its wings, making no shadow.
Same place and day. A $ settled on a leaf, oriented wings

open.

Same place and day. A ^ seen to settle three times on
leaves, with wings open ; twice it faced the sun and
then partially adjusted itself; the third time it

oriented correctly.

* Trans. Ent. Soc. Lond., 1906, pp. 98, 99,
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Same place and day. A $ settled on grass, oriented, wings

half to fully open.

Same place and day. A $ on a bramble leaf, oriented,

wings three-quarters to fully open : it was twice

observed to close its wings leaving little shadow ;
the

eye-spot on the fore-wing was exposed.

Same place and day. A ^ on a leaf of HeracUum, wings

three-quarters open, oriented ; it momentarily closed

its wings, leaving no shadow.

Same place and day. A ^ on a bramble leaf, oriented,

wings three-quarters open.

Same place and day. A ^ on a bramble leaf, wings quite

open, imperfectly oriented.

Same place and day. A $ twice seen settled across the

sun, wings closed, but eye-spot visible.

Mortehoe, 22 August, 1907. A $ oriented, wings three-

quarters open.

Mortehoe, 24 August, 1907. A ^ half-oriented.

Same place and day. A $ on a leaf, imperfectly oriented.

Epinephele hyperanthus, Linn.

This is a restless butterfly, and takes long to settle

;

however, I have this note :

—

Mortehoe, 20 July, 1906. Four E. hyperanthus seen to

orient, with wings three-quarters open.

§10. "List" and Shadoio.

In my paper on some Rest-attitudes of Butterflies, I

gave instances of Satyrine butterflies which usually close up
their wings when settled and have a habit of then leaning

over to one side. This I termed a " list." The object of

the manoeuvre appeared to be to aid concealment, but my
first observations were imperfect in the important respect

that the direction of the list, whether towards or away
from the sun, was not recorded. The fact of listing was
observed by me in India and Japan, and by Dr. Dixey and
myself in England and South Africa.*

To the " listing " butterflies I am now able to add, from
my own observations, a Neotropical species, also belonging

to the Satyrinie.

* Trans. Ent. Soc. Lond., 1905, pp. 135, 136 : also 1906, pp. 109-
111.
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Calisto zanfjfis, Fabr.

This is quite a shade-loving butterfly; it keeps close to

the ground flying amongst herbage, usually for a very

short distance at a time. It was once seen flying freely on
a rainy day.

Mackfield, Jamaica, 29 January, 1907. Three C. zangis

seen to settle (one of them twice) with a list away
from the sun of about 30° (from the vertical).

Christiana, Jamaica, 2 February. C. zangis seen to list

away from the sun.

Mile Gully Mt., Jamaica, 14 February. C. zangis seen to

settle and then, with a jerk, list about 30°.

Port Antonio, Jamaica, 4 March. Three C. zangis seen to

list from the sun, usually but 20°-30° ; one was seen

to increase the list in two movements.

During my visit to Ceylon in the spring of 1908 I did

not see any butterflies list.

Ccenonynipha pam.ijliilus, Linn.

Early in June 1906 Mr. W. J. Kaye told me that he

had recently noted in Surrey the common G. pamphilus

settle with its Avings up, but leaning over in such a way
that the sun's rays fell vertically upon its wings. Going
down to Devonshire the next day I naturally wished to

confirm Mr. Kaye's observation, but though I have seen

the butterfly in some abundance at Mortehoe its appear-

ance there is most uncertain, so much so that neither in

1904 nor in 1907 did I come across a single specimen in

the parish ! However, in 1906 I did succeed in finding

three specimens which I observed with the following

results.

Mortehoe, 10 June, 1906, C. j?am2?M?«s : a specimen
seen to settle six times; always across the sun ; with

head sometimes to the right, sometimes to the left

;

the wings up ; in every case with a list away from the

sun so that its rays were about normal to the wing
surface.

Mortehoe, 13 June, 1906. A specimen seen to settle

several times ; across the sun ; the wings up, but with

no list.
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Mortehoe, 14 June, 1906. A specimen seen to settle 16
times ; always with wings up and across the sun ; on
12 occasions with a list away from the sun.

Braunton Burrows, 10 Sept., 1907. C. 'pamphilus (the

only one seen that year) settled across the sun, with
head to the wind, and a list away from the sun.

Morte Point, 5 September, 1908. G. pamphilus rather

common at one spot; the wind was so strong as to

compel them to keep their heads to it regardless of

the sun. A specimen was seen to list three times to

the right, slightly, and once to the left, strongly.

Satyrus semele, Linn.

The behaviour of this butterfly may be compared with

that of the last-named.

Mortehoe, 20 July, 1906. A number of S. semele observed

to settle. All put their wings up ; two oriented with

tail to sun ; one faced the sun ; 24 placed themselves

across the sun, of these one was noted as listing about
30° towards the sun, but eight listed away from the

sun, only one however to an extreme degree.

Same place and day. Three S. semele put into a large

glass-covered box. Observed the same afternoon, at

6 p.m., in sunlight ; all three were sitting across the

sun and listed away from it 35°, 45°, and 55°

respectively.

Mortehoe, 31 July, 1906. Several semele noted, settled

across, and tilted a little away from the sun.

Mortehoe, 22 August, 1907. Three semele observed at

rest, all across the sun and listed away from it 30°,

40°, and 25° respectively.

Lundy Island, 27 August, 1907. A semele listed away
from the sun about 50°.

Here I may insert an observation made by Mr. E. G.

Waddilove at Bournemouth in the autumn of 1906 :

—

"A grayling settled on a patch of bare black peat-

earth, shut up its wings vertically and crawled at

once some two yards to the edge of the patch to

where some fir-needles, a cone or two, and a few

brittle twigs were lying, and then becoming stationary

threw itself over at an angle of some 45° square to
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the sun. It thus became quite indistinguishable

from its surroundings." (From a letter to the

author.)

The late Mr. C. G. Barrett, in an admirable account of

the habits of the same butterfly, wrote as follows :

—

"... it even seems to lie down sideways, or at

any rate to so greatly slope its closed wings as to

appear prostrate." *

Epine2')hele janira, Linn.

The case of our commonest butterfly is especially in-

teresting, since its habits are irregular and partake of

those of G, jpamphihis and S. scniele.

Mortehoe, 20 July, 1906. H. janira. Four specimens
oriented ; of these, 3 had the wings open, 1 closed.

Eleven specimens were settled across the sun, with

wings closed ; certainly one of the latter listed from
the sun.

July 30. Some noticed to orient ; others sitting across

the sun.

Mortehoe, 11 August, 1907. 1 ^and 2 $ oriented; wings
three-quarters open. Others seen across the sun and
one of these listed. The wind was however this day
too strong for trustworthy observations. The butter-

flies mostly sat head to the wind.

Mortehoe, 15 August, 1907. Several specimens noted

settled on grass, on or near the ground. Of these

8 $ oriented, 1 with the wings quite open, the

other 2 three-quarters open. A % oriented with

the wings open ; another ^ settled on a leaf oriented

with the wings three-quarters open. Another $ sat

across the sun, had its wings up, and listed away
from the sun. The eye-spot on the fore-wing some-
times obscured, sometimes in part visible.

Mortehoe, 16 August, 1907. A $ seen to settle three

times across the sun, with its wings closed, leaning

away from the sun. Yet another ^ was seen to settle

three times ; twice across the sun, with wings closed,

but on the third occasion with its wings open and
fairly oriented.

" Lepidoptera of the British Islands," 1893, vol. i, p. 35.
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Mortehoe, 22 August, 1907. A $ observed to settle three

times, (1) oriented
; (2) across, with slight list away

from the sun
; (3) oriented.

August 24. A ^ settled on a leaf oriented.

The effect of a list on the shadow, *

It is worth while carefully considering the precise effect

of a list on the shadow of a butterfly sitting with the axis

of its body at right angles to the sun's rays.

To make the matter clear I have constructed three

diagrams. The diagrammatic butterfly is in each case

Diagram A.

Butterfly upright, sun's elevation 50°.

supposed to be settled with its tail towards the observer,

but turned somewhat to the left so as (in two of the three

diagrams) to expose the underside of the right wings

obliquely to the observer. The sun is supposed to be to

the right of the observer and nearly to the right of the

butterfly. The sun's elevation is taken to be 50°, repre-

senting a condition of affairs that is fulfilled in Europe

during some part of every day near midsummer, and in

the tropics during some part of every day in the year.

When the butterfly is upright its shadow is nearly as

long as its wings, moreover its shadow is fully exposed to

view. (See diagram A.)
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If the butterfly were to list towards the sun its shadow,
still fully exposed to view, would diminish until the list

were equal to the sun's altitude, when there would be no
shadow. In this position, moreover, its wiog surfaces

would be least illuminated.

Diagram B.

Butterfly listing, more than 60° towards the sun.

Supposing the butterfly to increase its list ; this would
bring the sun's rays on to the under surface of its left

wings and so throw the shadow to the right, or towards

the sun. (See diagram B.) The shadow would continue to

Diagram C.

Butterfly listing, 40° from the sun.

increase in length until when the butterfly's wings touched

the ground it would equal them in length. On the other

hand, as the shadow increased in length it would be more
and more concealed from view.

But as a matter of fact the list has almost always been
observed to be away from the sun. Such a list increases
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the length of the shadow until the list amounts to 40'

(under the conditions assumed) and so brings the wings

into a position normal to the sun's rays. (See diagram C.)

The length of the shadow is then at its maximum and
longer than the wings.

A further list will diminish the shadow until when
the wings touch the ground it will equal their length.

A little consideration will, however, show that by listing

the butterfly, so to say, covers up its own shadow more and
more, so that while a slight list produces little effect on

the shadow, a considerable list—45° and upwards—makes
the shadow less conspicuous than that cast by the same
butterfly in the upright position.

My conclusion accordingly is that, so far as regards the

shadow cast, no list/yow the sun can be protective to the

insect unless it be extreme. Again, a list fo^om the sun,

by resulting in the maximum illumination of the wing
surface, can hardly aid concealment. At the same time, it

cannot be denied that a butterfly by placing itself out of

the upright, may thereby be protected in so far as it may
then be more difiicult to detach it from its surround-

ings. This would certainly appear to have been the case

with the Ilelanitis recorded by Col. Bingham* and by
" E. H. A," t also with the S. semele observed by Mr. E. G.

Waddilove.
Dr. Chapman tells me that he has observed a marked

list in a Spanish species of Erebia, and my own experience

of list is confined to the Satyrines, a group of feeble fliers,

be it noted, with (at any rate in the great majority of

species) cryptic under-sides. I am, however, aware that

Prof. Poulton and Mr. Rowland-Brown have observed an
extreme list in Thecla ruhi, Linn,

;
possibly connected with

the green colour of the under-surface of its wings. J
Barrett's remark as to a rarer British butterfly, Graptct

c-alhum, Linn., deserves quotation :

—

"... fond of sunning itself in roads, on warm
walls, or on the ground upon dead leaves in sheltered

valleys. Here if the sun becomes overclouded, it will

sometimes close its wings and almost lie down, in

such a manner that, to distinguish its brown and

* Trans. Ent. Soc. Lond., 1902, p. 363. See also " Butterflies of

India," vol. i, p. 47. f " A Naturalist on the Prowl," p. 203.

X Proc. Ent. Soc. Lond., 1906, p. xxviii.
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green marbled underside from the dead leaves is

almost impossible." * Here Barrett says if the sun

becomes overclouded, but I have observed the list

during bright sunshine only.

When my attention was first drawn to the subject of

Heliotropism by observing the habits of Pararge schahra,

Koll., in the Simla district in October, 1903, I was dis-

posed to associate that habit with another—that of listing

to one side or the other—and suggested that both had

probably been selected since they appeared to assist to a

notable degree in the concealment of the insect from its

foes.f

The evidence now available is more ample though still

far short of what would be requisite in my opinion to

establish definitely any explanation.

Prof. Parker's explanation that by negative Heliotrop-

ism the insect displays its colouring to the best advan-

tage, can scarcely be applied to list, for while it may be

true that by listing a butterfly displays its under-side, that

under-side is in listing butterflies usually cryptic, even

when in our cabinet it appears the more brilliant of the

two. Moreover, in the listing position the most con-

spicuous feature of the pattern is often concealed by the

hind-wing.

That under special circumstances there is an " economy
of shadow " in both heliotropic and listing butterflies is

unquestionable. On the other hand, the negatively

heliotropic butterfly with wings expanded, and the listing

butterfly with wings closed, both place their wings as

nearly as may be normal to the sun's rays, exposing in

the one case their upper, in the other their under, surface.

Is it possible that the direct rays of the sun falling

normally on either surface of the wings, afford a pleasur-

able sensation to the insect ? Or is the exposure of the

insect's hod-i/ to the sun, common to some extent to both

these attitudes, the end obtained ? The obvious love of

most butterflies for hot and sunny corners unquestion-

* Oi?. cit. p. 125.

t Mr. Marshall writes to me that he has observed in the case of

three S. African butterflies, Precis cehrene and Eamanumida
deedalus, at Salisbury, and Mycalesis campina, Auriv., in Chirinda
forest, that when they have been sunning themselves they have
closed their wings with a snap when a heavy cloud has passed over
the sun.
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ably suggests some such explanation. Perhaps the two

explanations may both be true, that heliotropism and list

combine the pleasures of insolation with the minimum of

risk.* It must, however, be remembered that the listing

butterfly exposes to the sun one hind-wing only, and a

small portion of one fore-wing.

I 11. Tlie inverted cdtitiide of Lycmnids and some other

Butterflies.

Supplementing the observations recorded in my paper on
" Some Rest Attitudes of Butterflies " f I may add the

following notes :

—

North Devon, 1 September, 1007. Walking with Mr.

H. Champion along the Woolacombe Sandhills late

in the afternoon we observed 39 specimens of

LyciBua icarus, Rott., asleep on Marram, Privet, etc.

No less than 38 of these were sleeping with the head

down, while the exceptional one was horizontal. In

many cases the fore-wings were drawn so far back

that the costse of the hind-wings overlapped those of

the fore-wings. The antennae were porrected and

near together. J
Mortehoe, 11 September, 1907. A $ Z. icarus at rest

on a Ragwort flower moved its hind-wings alternately.

* Mr. Marshall calls my attention to the fact that orienting

butterflies are always very much on the alert, and do not need

cryptic protection.

t Trans. Ent. Soc. Lend., 1906, pp. 106-9.

J In the fourth Report of the Rugby School Natural History

Society, 1870, p. 17, is an interesting note by Mr. Arthur Sidgwick,

which I give at some length as the Report is not easily accessible.

"On the, 13th August, 1870, I noticed on the road from Bex to

Gryon, in the Rhone Valley, a large number of the Chalk-hill Blue

{Polyommatus Corydon), on the umbelliferous plants by the road-

side. It was just sunset, and they were all at rest. Their colour

and shape effectually protected them from notice. ... I noticed

that they all rested head doivnwards. It occurred to me that even

this apparently trifling detail of instinct or habit might be pro-

tective. The eye in wandering over a plant is arrested more

easily than one would suppose by any outline out of accord with

the general lines on which the plant is constructed." The note

is accompanied by sketches showing that the butterfly resting

head downwards is less conspicuous than one in the opposite

position.



656 Dr. G. B. Longstaff's Bionomic Notes on Butterflies.

Caracas, Venezuela, 3 March, 1907. The dingy little

Catochrysops hanno, Stoll., was seen sitting head

downwards, opening its hind-wings at intervals.

Walderston, Jamaica, 16 February, 1907. Calycopis pan,

Drury. The lobe of the hind-wing is everted as in

AphnsBUS, Argiolaus, etc.

St. Ann's, Trinidad, 1 April, 1907. A [$ of Thecla

spurius, Feld., seen sitting head down; the hind-

wing is folded ; the lobe is large.

The Zebra-like Thecla linus, Sulz., is a common species

in Trinidad. The lobe of the hind-wing is everted, but

not quite to a right angle ; it is curious that the tails are

crossed, so that the tail of the right-wing imitates the

antenna of the left side and vice versa. Mr. Knight has

made this very clear in the figure.

Fig. 1.

Thecla linus at rest : (a) natural size
; (6) the lobe enlarged.

The tails were seen to move slightly, and the "false

head " looked more like a head than the real one. Though

I have no note to that effect, I feel sure that I saw this

species sitting head downwards.

My recent Ceylon experience (Jan.-March, 1908)

enables me to add 9 more species, in which I have

observed the inverted attitude, making in all 19 species of

Lycmnidm. It seems probable that sufficient observations

are alone required to prove the habit to be general in that

family.*

* Compare Trans. Ent. Soc. Lond., 1905, pp. 85, 86, 127. Mr.

Marshall writes :
" I am quite satisfied that this (head down) is the

usual position in Lycaenidx, and could add numerous species to your

list, such as : Aphnaeus, Spindasis, Axiocerces, lolaus, Stugeta, Hypo-
lycsena, Mimacreea, Nyrina, etc., etc., but the simplest way is to

mention the species which do not do it. Of these I know three

only in South Africa : viz. Alsena nyassas, A. amazoula, Sind Pentila
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Zizera otis, Fabr., f, indica, Murray. $. One observation.

Everes parrhasius, Fabr. $. Two observations.

Nacadtiba atrata, Horsf. $ One observation.

N. noreia, Felder. One observation.

Jamides hochus, Cram. %. One observation.

Lampides elpis, Godt. ^ Two observations: in one case

it settled head upwards, but turned round immediately.

Lampides celeno, Cram. 10 $, 1 $.

Polyommatus hseticus, Linn. Both sexes. Nine observ-

ations.

Surendra quercetoo'um, Moore. $. One observation.

Loxura arcuata, Moore. One observation.

The "sawing " movement of the hind-wings observed at

Kallar in the Nilgiris- in 1904 in Lampides sp., and in

Taracus telicanus, Lang, at East London, S. Africa, in

1905, was again observed in several Blues in Ceylon in

1908, viz. :—

Telicada nyseus, Guer. Six observations.

Everes argiades, Pall. Two observations.

Lampides celeno, Cram. Three observations.

Polyommatus hmticus, Linn. Six observations.

Poulton explains this movement* as assisting in the

deception of the " false head," but the explanation scarcely

satisfies me since butterflies at rest do not usually move
their antennae. It is however possible that movement as

movement may challenge attack ; compare the case of the

Maina mentioned above.t

As regards the lobes on the hind-wings of so many
Lycsenids the following facts may be noted as supple-

mentary to previous papers.^

Aphnseus (Spindasis) vidcanus, Fabr. Ceylon, 1908.

tropicalis—all distasteful species. Similarly this is the normal
position in South African Nymphalinee, viz. Atella, Lachnoptera,
Hypanartia, Precis, Catacroptera, Grenis, Charaxes, Euralia and
Salamis, which are all the genera I can think of at the moment in
which I have actually observed it. On the other hand, all the

Danainm and AcrsRinse. hang with wings down. It is possible this

may prove to be a good criterion of palatability, for the head-down
position gives the insect a much better opportunity of launching
into a rapid flight, and thus evading attack, which is not of such
great consequence to distasteful species."

* " Essays on Evolution," 1908, pp. 282, 325, and the references there

given.

t p. 630.

X Trans. Ent. Soc. Lond., 1905, pp. 85, 86; also 1906, pp. 106-109.
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In this species, which has a habit of curvetting rapidly

about before settling on the ground, the lobes, which are

small, are everted. The hind-wings are folded in such a
way as to make a very slight convexity between the two
tails, the nervures corresponding to the latter lying in

re-entrant angles.

Ba-jpalcL lazulina, Moore. Ceylon, 1908. The lobes are

everted.

Loxurct arcuata, Moore. Ceylon, 1908. This species has
a peculiar darting flight. The arrangement of the wings
at rest is somewhat complicated : the lobes, which are

small, are ^, or perhaps f, everted, showing an eye-spot

when the insect is looked down upon from above ; the long
tails appear to be somewhat twisted—one overlying the

other, their black and white tips curved upwards. The

Fig. 2.

Calisto zangis at rest : (a) side view, (ft) from above, (c) from below.

portion of the hind-wing between the extremity of the

abdomen and the lobe is bent inwards. As touching the

very nearly allied Indian species, L. atymnus, Cram.,

I noted at Calcutta in 1908, "its wings are much plaited

longitudinally, and when at rest its extremely long tails,

crumpled look, and brown colour give it quite the appear-

ance of a dead leaf." *

Neither the inverted attitude nor the everted lobe would

appear to be confined to the Lycxnidx, as the following

examples prove.

The common Jamaican Satyrine, Calisto zangis, Fabr.,

has a peculiarity of construction which appears significant.

The anal angle of the hind-wing is somewhat produced,

moreover on either under surface, at the angle, there is a

small ocellus. When at rest the wings are raised over the

back in the usual manner ; the abdomen is covered by the

* Trans. Ent. Soc. Lond., 1905, p. 90.
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hind-wings, which are folded closely under it, but the anal

prolongation of the wing is everted at right angles, as in

the lobed Lycsenids, and as in their case the ocellus may
be seen from above. In every case in which I noted the

butterfly at rest it was upon the ground, so that I do not

know whether it ever adopts the inverted attitude and is

protected by a " false head." But whether that be so or

not the approach to Lycsenid structure in a Satyrine is

interesting.

At first I thought that the eversion of the lobe in

C. zangis might be due to the pressure of the curved sur-

face of the pill-box in which the butterfly was confined,

but subsequently was abundantly convinced that such is not

the case, for when the butterfly rests on a flat surface with
which the wing does not come in contact it is everted just

the same.

There is a well-developed lobe in the Oriental and
Ethiopian Nymphaline genus Cyrcstis, while the allied

Neotropical genus Megahira has a somewhat similar

structure (pointed out to me by Prof. Poulton), but I am
not aware that the bionomic significance of these has as

yet been worked out.

The fine large blue-grey Nymphaline Peridi'omiaferonia,

Hlibn., is a strong flier, which has the unusual laabit of

settling upon tree-trunks, usually choosing palms with

silvery-grey stems. The butterflies harmonise wonderfully

with the silvery-grey stems as they sit with wings fully

expanded like Geometers, but always head doiunwards as

noticed by Darwin in Brazil.* When disturbed they will

return to the same tree again and again. I met with this

species at Colon, La Guaira and Trinidad, and noticed

these points on each occasion.

Another large Nymphaline which appears invariably

to sit head downwards is Aganisthos orion, Fabr., of which

I saw several in Jamaica. The favourite resting-place

seemed to be the trunk of a logwood tree, HiemcUoxylon
cavipeachianum, Linn., from 1 to 4 feet from the ground.

This species rests with its wings closed above its back, and
although the underside is cryptically coloured, the butter-

fly may be seen from a considerable distance when in

profile.

* "Journal of Researches," etc., ecln. 1860, p. 33. Compare W. J.

Burchell's observations (1825—1836), quoted by J. C. Monlton, Ann.
Mag. Nat. Hist., Ser. 8, vol. ii, August 1908, pp. 184-7.

TRAJJ3. ENT. SOC, LONP. 1908.—PART IV. (jAN. 1909) 43



660 Dr. G. B. Longstaff's Bionomic Notes on Butterflies.

The pretty little Nymphaline Dynamine theseus, Feld.,

which I was familiar with in Venezuela, Trinidad and

Tobogo, often reminded me of a Lycsenid in its rapid flight

and other ways ; thus I several times saw it settle head

downwards and then quickly move its wings, though I was
not able to get near enough to make out the exact nature

of the movement.

§ 12. The Best-Attitudes of certain Neotropical and
Oriental Hesperids.

The attitudes assumed by the following Skippers are

doubtless familiar enough to many who have seen them

Fig. 3.

Eudaimis proteus at rest : (a) side view, (b) from above.

alive, but nevertheless I think it worth putting them on
record, more especially since even such excellent illustra-

tions as those of Plotz represent these insects at rest in

positions that they never assume.

Eudamus proteus, Linn. The rest-attitude of this com-
mon species, as seen in Jamaica, is very striking. It was
noted to rest with all the wings up, but partly open and
with the fore-wings much sloped back. At the same time
the conspicuous tails remain horizontal, nearly at right

angles to the wings ; for a great part of their length they

overlap, but their extremities are divergent. If Mr.

Knight's drawings do not represent this attitude quite as

clearly as I should have liked, it is because I was not able
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to supply the artist with adequate material. The tails

appear to be an impediment to the insect's flight.

The three following species, Hesperia syrichthiis, Linn.,

Anastrus simplicior, Moschl., and Ephyriades otreus, Cram.,

all rest with the wings fully expanded.

On the other hand, Carystus coryna, Hew., and Catia

drurii, Latr., rest with all the wings up ; in the case of the

latter the fore-wings are much sloped back. The only

specimen of the former that it has been my good fortune

to see alive was resting on a mass of silvery-white schist

or gneiss which shone in the sun with the same metallic

gleam as its " silver-washed " under-side.*

Cyma?ncs silius, Latr., was noted in Tobago to settle with

the hind-wings horizontal, the fore-wings raised.

In four species I have noted that the fore-wings (which
are somewhat ample) are convex upwards as in our English

Thanaos tages, Linn., these are : GorgytJiioi hegga, Prittw.

;

Cycloglypha thorisyhulus, Fabr. ; and Chiomara gesta, H. S,,

all met with in Venezuela, and Systacea erosa, Hlibn., in

Jamaica.

Mr. Meyrick includes our malvx and tages in the genus
Hesperia ; but the difference in the form of the fore-wings

is very obvious during life, as is the difference in the

resting attitudes, and the distinctions seem to me to have
generic value.

I have noted the folding of the hind-wings in the

following Ceylon Hesperids :

—

Telicota hamhitsm, Moore

;

Parnara viathias, Fabr. ; Bibasis sena, Moore, and
Badamia cxclamationis, Fabr.t

Two of the above-named rest with the fore-wings erect,

the hind-wings erect, or nearly so, and all the wings
much sloped back :

—

Parnara mathias and Badamia cxcla-

mationis.

The following Ceylon species settle with their wings
fully expanded like Geometers :

—

Tagiades ohscurus, Mab.
{distans, Moore) ; Caprona {Pterygospidca) ransonetti, Feld.

;

Hantana infcrmis, Feld. ; CeliBnorrhimis (Plesioneura)

spilothyrus, Feld. Of these the two last certainly settle

on the under-side of leaves ; they are neither of them so

swift of flight as many of the family, and there is no doubt
whatever that the habit greatly aids the concealment of

somewhat conspicuous insects. When in Ceylon previously,

* Entom. Month. Mag., 1908, p. 120.

t Compare Trans. Ent. Soc. Lond., 1906, p. 112.
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in 1904,1 saw spilothyrus thus settle, and in the same year

in India saw ransonnetti do so.*

Though perhaps somewhat out of place I append the

beautiful drawing made by Mr. H. Knight (from my
sketch and specially set specimens) to illustrate the very

peculiar attitude adopted by the common Jamaican

Uraniid, Sematura legistus, Fabr, The hind-wings are

somewhat fluted, as in Pararge segeria, Linn., the anal

angle of the hind-wings is inverted, not everted as in the

Lycaenids. One might naturally suggest as a possible

explanation a procryptic resemblance to a dead leaf, but

Fig. 4.

SemaUira legistus at rest, viewed from behind.

the only specimens that I have seen at rest were inside

houses whither they had been attracted by light.

§ 13. Seasonal Dimorphism in Neotropical Butterfiies.

Seasonal Dimorphism has long been a subject of study

in the Oriental and Ethiopian regions, but in the Neo-
tropical world comparatively little attention has been paid

to it."j" A visit of less than four months, and those within

the limits of the winter, or dry-season, affords but little

opportunity for the investigation of such a difficult

question—and the difficulty is increased by the paucity

of cabinet specimens bearing adequate data—nevertheless

I venture to offer the results of my observations for what
they may be worth.

In the Old World we see in certain genera of the

Satyrines that the same species exhibit two forms,

characterised by the presence or absence of ocelli on the

under surface of the hind-wings. Similarly two forms are

met with in the Nymphaline genus Precis % ; in the one
ocelli on the under side of the hind-wings are well de-

* For the similar habit of Pterygospidea (Tagiades) flesus, Fabr.,

in S. Africa, see Trans. Ent. Soc. Lend., 1907, pp. 323, 330.

t See Dixeij, Proc. Ent. Soc. Loud., 1898, p. xxxix.

j Including Junonia.
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veloped, but in the other they are rudimentary or entirely

absent. With the absence of ocelli is often associated a

more angulated form of the wings, which are sometimes
tailed, while the whole under surface is often of a redder

colour, and the insect when at rest is cryptic, sometimes
resembling a dead leaf. Again, in many Pierines there

are also two forms, the one characterised by the black

markings on the upper surface being more pronounced
and sometimes by a suffusion or irroration of black scales

;

whereas in the other form there is an irroration of reddish

scales on the under surface, with or without reddish or

purplish markings.* Now these two forms have long been
recognised as occurring for the most part in the Wet and
Dry seasons respectively, though it must be admitted that

in the case of Terias and Catopsilia the correspondence is

not nearly so close as in 3Iycalesis, Precis and Teracohis.

However, for convenience these are usually spoken of as
" Wet-season forms " and " Dry-season forms," or even for

shortness as " Wet " and " Dry."

When at rest, with wings closed above its back, the Dry-

season insect is usually more cryptic than the Wet, resem-

bling in some instances red soil, in others a dead or

discoloured leaf. It is notable that the Dry-season form is

commonly more marked in the female sex.

If among Neotropical butterflies similar pairs of forms

are met with, I propose provisionally to speak of them as
" Wet " and " Dry," and then to inquire to what extent

they are found in the corresponding seasons of the year.

Calisto zangis, Fabr. (Jamaica). Although there is some
variation in the size of the ocelli on the under side of the

wings in my specimens, I am unable to divide them into

seasonal forms.

Euptychia hermes, Fabr., camerta, Cram. In the Wet-

* In Catopsilia, Gallidryas and Ixias the disco-cellular spots on the

under side of both fore- and hind-wings are usually larger with larger

white centres and altogether more conspicuous in the dry season.

Moreover, in Ixias dry-season specimens have on the under side of

the hind-wing a series of reddish, or purplish, post-discal spots,

which when fully developed have white centres (especially in

I.pyrene), and call to mind the similarly placed ocelli so well known
in the Wet-se&son forms of Mycalesis and Precis, and indeed they

are not unlike the rudimentary ocelli seen in " intermediate

"

specimens of those genera, though they never attain to the com-
plicated " peacock-feather " pattern so characteristic of many
Nymphalidx.
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season form the ground colour of the under-side is of a

bluish- grey, the transverse lines are distinct and the ocelli

well marked.
In the Dry-season form the ground colour is browner in

tint, the transverse lines are faint and the ocelli are minute.

I give, in a tabular form, a statement of all the specimens
that I took, divided into the three classes "Dry," " Wet,"
and " Intermediate." The specimens classed as inter-

mediate I have attempted to divide according as they
seem to approach nearer to one form or the other. Males
and females are distinguished and the dates of capture

given.

EuptycMa hermes, Fabr., camerta, Cram.

PLACE.
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extremely variable, in ground colour, in the size of the

ocelli on the upper surlace (especially the anterior ocellus

on the hind-wing), in the presence or absence of a greenish

gloss, or "glance," and in the presence or absence of a

transverse white band on the fore-wings (zonalis, Felder).

In some specimens from Guiana this white band is re-

placed by a purplish gloss. It is almost impossible to

divide these varieties into local races since the various

forms overlap considerably, and the most widely different

forms are found in Mexico. However, speaking generally,

it may be said that the form ccenia, Hiibn., prevails in

the United States and northern Mexico, that the form

zonalis, Feld. {genoveva, auctorum) prevails in the West
Indies (approaching to ccenia in the Bahamas), that the

type form lavinia, Cram., of which the $ has a hind -wing

with a green gloss, prevails in Brazil, a brown form in Peru.

But what does not seem to have been generally noticed

is that all the numerous varieties are themselves dimorphic.

That is to say, that (as in the Indian species of Precis) they

may be divided, as regards the colouring of the under sur-

face of the hind-wings, into (1) those with several ocelli, of

which two at least are conspicuous, (2) those in which the

ocelli are merely indicated by black dots, or are entirely

wanting, and (3) individuals intermediate in this respect.

Analogy with the East would lead one to call the first Wet-

season forms and the second Dry-season forms.

Precis lavinia, Cram.

PLACE.
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I brought home 21 specimens ; of these 6 were taken

between 18 Dec. and 8 Jan., 5 of them were " wet," only

1 "dry."

Fifteen were taken between 20 Jan. and 9 April ; of

these 8 were " dry," 3 " wet," and 4 intermediate.

As the dry season advanced the dry form more or less

displaced the wet form.

Dated specimens in Mr. W. J. Kaye's collection taken

in the wet season are mostly wet; the same applies to

specimens in the Hope Collection. Judging from the

condition of many of the specimens I met with, it is a

long-lived insect and therefore considerable overlapping

may be anticipated.

Anartia jatrophm, Linn. Two forms are fairly well

marked :

—

Wet-season. Under side. Ground colour nearly white

;

markings often conspicuously edged with scarlet. Ocelli

black with blue centres. No transverse bar on hind-wing.

Dry-season. Under side. Ground colour shaded with

grey ; markings edged with ochreous or reddish-brown,

ocelli often blue only, orange-ringed. Hind-wing with a

transverse grey bar.

Anartia jatrophx, Linn.

PLACE.
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Callidryas euhule, Linn. The two forms are abundantly

distinct, more especially in the male sex.

JDry form. $ Under side. Hind-wing, and all exposed

part of fore-wing, irrorated with red-brown ; the markings

strong ; stigmata clearly outlined.

$ Under side. As in male but reddish irroration darker.

Wet form. $ Under side. No irroration : brown mark-
ings very faint ; stigmata faintly outlined.

$ Under side. Reddish irroration very faint.

Intermediate specimens are frequent, approaching now
one, now the other form.

It may be at once admitted that these two forms of C.

euhule are not restricted to the respective seasons to any-

thing like the extent that is observed in the case, e.g., of

the S. African Precis octavia, Cram., and its "dry" form

P. sesamus, Trim. Thus on 12 Jan., 1907, G. euhule was
seen in numbers flying about a weedy field at Temple
Hall, on the road between Constant Spring and Castleton,

Jamaica. Three examples were secured ; a female of well-

marked "dry" and one of equally well-marked "wet"
type, whereas the third, a male, may be described as
" intermediate, inclining to wet." I was informed that

there had been no rain for three weeks.

Callidryas euhule, L.

PLACE.
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It will be observed that (as we fouud in the case of A.
jatrophx) no distinctly "dry " specimens were taken out of

Jamaica. There is also evidence (very ambiguous in the

case of Tobago) that the "dry" form tended to displace

the " wet " as the season advanced.

I had also the advantage of examining Mr. W. J. Kaye's

series of this insect. Of six specimens taken in Jamaica

in the month of August (wet season) 5 are of the " wet

"

form, 1 of the " dry." Of two specimens taken in

Trinidad in July, one is " wet," the other " intermediate,"

another taken in September is also "intermediate." A
specimen taken in British Guiana in either November or

December is " wet,"

These facts are fairly in accord with the theory that the

dimorphism is seasonal in the case of C. euhule, especially

if due allowance be made for the fact that the insect has

the appearance of being long-lived.

Tcrias euteiye, Men. (Jamaica). My 60 specimens ex-

hibit but very trifling differences that can be set down
to possible seasonal dimorphism.

The specimens that I am disposed to regard as exhibit-

ing Dry-season coloration may be distinguished by the

following characters on the binder surface.

The reddish-orange edging of the wings is more con-

spicuous. The hind-wings are irrorated with purplish-

brown scales, and the purplish markings (especially the

borders of the apical pink patch) are more conspicuous.

I do not give the results as set out in the following

table with much confidence, and the division of the
" intermediate " specimens into those inclining rather to

wet or to dry respectively should not carry much weight.

Subject to these limitations, it will be seen that the

specimens considered as " wet" were commonest at the

two extremities of the period, those considered as "dry"
prevailed throughout the first half of February.
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Terias euterpe, Men. (Jamaica).

PLACE.
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Terias delta, Cram.

PLACE.
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What I take to be the Wet form has the under side

irrorated with grey; the Dry form with reddish.

Terias elathea, Cram.

In one of the Caracas specimens the black streak is

very faint and might be described as obsolescent, in tlie

other there is no trace of the black streak and scarcely

any orange.

It will be observed that this aberration was in both
species met with in dry, or somewhat dry specimens, but
I scarcely think that it can be considered as the extreme
dry form, at all events without more material.

Bieris phileta, Fabr., Jamaica, Venezuela, Tobago. In

this species the seasonal differences are well known.
Wet-season form. Under side. Wings white, with but

faint traces of yellow.

Dry-season form. Under side. Hind-wing and tip of

fore-wing yellow ; veins and lines in interspaces brown.

Bieris phileta, Fabr.

PLACE.
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In case any one should desire to examine more closely

into the matter I append notes on the weather conditions

during the period in which I was collecting.

West Indies, etc., Meteorological Notes.

18 Dec. Barbados. End of Rainy Season : a shower that

morning early. Much rain in November.
" Christmas Winds " prevailing.

19 Dec. Trinidad. " Much rain lately " : very wet
season : rain that morning

;
ground wet.

20 Dec. Ba Guaira. Muddy streets and the appearance

of much recent rain.

22 Dec. Savanilla. Woods very dry : run-to-seed.

23 Dec. Cartagena. A dry burnt-up look.

27 Dec. Porto Bella. Rain all day : also rain the day

before.

28 Dec. Colon. Heavy shower this morning. Very
heavy rain reported November and early

December.

31 Dec. Constant Spring. No rain for three weeks

:

unusually cold at Christmas. Country

very dry and run-to-seed.

7 Jan. Constant Spring. A smart shower.

15-16 Jan, „ „ Trifling shower in the night.

16 Jan. Mandeville. No rain for eight weeks: vegeta-

tion very dry.

19 Jan. Mandeville. Several showers : cloud most

days.

21-22 Jan. Mandeville. Some rain in the night.

24 Jan. Machfield. Reported to have been an excep-

tionally wet season : heavy rains November
and up to 12 Dec; nothing but triHing

rain since ; vegetation and soil very dry.

25 Jan. Mackficld. Rain afternoon and evening.

29 Jan. „ Rain in early morning.

31 Jan. „ Two heavy showers this afternoon.

2 Feb. Montego Bay. Heavy showers about four or

five days before our arrival : before then no

rain for a fortnight.

7 Feb. Walderston. No rain since 13 November,
except trifling showers 3 Feb.

11 Feb. Walderston. Rain at dusk and early evening.

12 Feb. „ Rain afternoon and evening.
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13 Feb. Walderston. Wind and drizzle.

15 Feb. „ Slight rain in afternoon.

16 Feb, „ Heavy sliower in afternoon.

20-23 Feb. Spanish Toion. Rain while we were there and
several showers the previous week.

24 Feb. Port Antonio. " No rain in January : some
last week." Another informant, "Very dry

up to the time of the earthquake (14 Jan.),

frequent showers since."

24 Feb.-5 Mar. Port Antonio. Rained nearly every day or

night of our stay. Heavy rain 27 Feb.

Constant Spring. " A good rain eight days
ago, and other showers since the earth-

quake (14 Jan.) "
; nevertheless everything

looked very dry.

Panama. Country very dry.

Cardcas. I was informed " last year was very

wet, up to 25 Jan. ; since then it has been
our dry season, though there was some rain

last week."

Cardcas. Heavy shower late afternoon.

„ Very heavy rain mid-day and after-

7 March,

11 March.

20 March.

21 March
22 March

23 March.

29 March.

4 April.

8 April.

12 April.

14 April.

noon.

Cardcas. Heavy rain mid-day and afternoon

—

many hours.

Za Guaira. The road down showed traces of

heavy rain within a few days.

Tobago. Everything very dry, but was in-

formed that there had been " some nice

showers at night during March."
Tobago. Very heavy showers.

Trinidad. Heavy rain.

A shower.

For assistance in the preparation of this paper I am
more especially indebted to Prof E. B. Poulton, F.R.S,,

to Dr. F. A. Dixev, to Mr. Guy A. K. Marshall, to Com-
mander J. J. Walker, R.N., M.A., and to Mr. W. J. Kaye,

but the valuable services of Messrs. Holland, Hamm, and
Collins, assistants in the Hope Department, Oxford, must
not be overlooked, while I have to thank Mr. Horace
Knight for his skill in interpreting my rough sketches.

January 20, 1909.
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LONDON
For the Year 1908.

Wednesday, February 5th, 1908.

Mr. C. 0. Waterhouse, President, in the Chair.

yoynination of Vice-Presidents.

The President announced that he had nominated Dr.

Thomas ALGER^fON Chapman, M.D., F.Z.S., Professor Raphael

Meldola, F.R.S., F.C.S., and Mr. Henry Rowland-Brown,

M.A., as Vice-Presidents for the Session 1908-9.

Election of a Member of the Council.

The President announced that the Council had elected

Mr. James William Tutt to serve as a member of the

Council in the place of the late Mr. Arthur John Chitty,

deceased.

Election of a Felloto.

Mr. C. Gordon Hewitt, M.Sc, of the University, Man-
chester, was elected a Fellow of the Society.

Exhibitions.

Butterflies from the Pyrenees.—Dr. T. A. Chapman
exhibited a collection of butterflies made last summer at

Gavarnie in the Pyrenees, including a number of specimens of

Erebia Ipfebvrei, with E. nielas from South-east Hungary, for

PROC. ENT. SOC. LOND., L 1908. A
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comparison. He pointed out, and illustrated by means of

enlarged photographs the superficial differences in the wing-

markings between the two species, and also drew attention to

the fact that specimens of Lycxna orbitidus taken on the

Simplon, Switzerland, are identical with L. orbitidus, var.

oherthiiri of the Pyrenees.

Ants from Kew Gardens.—Mr. H. St. John Donisthorpe

showed eleven species of ants taken in the hothouses in Kew
Gardens in December 1907 and January 1908, eight t being

new to the published Kew list, and six * species not before

recoi'ded as introduced in Britain. The species were :

—

Prenolejjis lonyicornis, Latr. 9 ? ^^^ ^ ^•

t Tetramormm simillivium, Smith, ^ ^.

Technomyrmex cdbijjes, Smith. $ , ergatoid $ and ^ ^.

* t Wasmannia mtro-pioiciata, Roger. 6,99 *i^<^ ^ ^•

Triglyjyhothrix striaiidens, Emery. ^ ^.

* t Fi'eiiolepisJlavipes, Smith. <6 , 9 9 ^^'^ ^ ^•

* t Plagiolepis alluaudi, Forel. ^ ^.

* t Prenohpis Ccccilise, Forel. ^ ^.

t P. vividida, Nyl. ^' ^.

* t Stvuinigenys royeri, Emery. ^ ^.

* t Ponera punctatissima, sub. sp. boerorum, Forel. $ and ^ ^•

All found in numbers, except the Ponera and the Sirtoiui-

genys.

Potato Gnat in Britain.—Mr. J. E. Collin exhibited

microscopically-mounted specimens of a minute species of

Diptera belonging to the family Mycetophilidse, and closely

related to the genus Sciara which Mr. H. J. Charbonnier had

discovered attacking and doing considerable damage to narcis-

sus bulbs in the neighbourhood of Bristol in 1907. The

species, which was remarkable inasmuch as while the male

had abbreviated wings the female had neither wings nor

halteres (an exceedingly rare structural condition in the

Diptera), had been described under the name of Epidapus

scabiei in the Proceedings of the Entomological Society of

Washington, U.S.A., published in 1895 by Mr. A. D. Hopkins,

of the "West Virginia Experiment Station, who found it

attacking potato tubers and causing conditions which in one



( iii
)

stage would be recognised as potato-scab, and in a more

advanced stage as potato-rot. Mr. Collin gave a short

resume of Mr. Hopkins' experiments and observations, and

remarked that though at present there was no record of the

species doing any damage to the British potato crop, still its

occurrence in England was of considerable economic importance.

Larv-e op Sitaris MURALis.—Commander J. J. Walker
showed on behalf of Mr. A. H. Hamm, very young larvae of

Sitaris muralis, hatched at end of October and beginning of

November from ova laid by 9 $ s in captivity (the natural

place of deposit of these eggs being at the entrance to the

burrow of the bee, Anthojjhora pilij)e8, in stone walls near

Oxford). Hitherto the larvae had kept together on the mass

of empty egg-shells.

Pyralis lienigialis at Oxford. — Commandei- Walker
also exhibited two specimens of the rare Pyralis lienigialis,

Zell, 9 , taken at light in his house at Summertown, August

1906 and 1907.

South American Thynnid^.—Mr. Rowland E. Turner

brought for exhibition a box of Thynnidaz fi'om S. America,

mostly from Chile, several of the species having been cap-

tured in copula. The mouth parts in the females of the

S. American species are not reduced in size and almost rudi-

mentary, as with almost all the Australian species of the

family. As is the case in Australia the species become less

numerous in the Tropics, and in the northern half of S.

America seem to be confined to the highlands. Several new

species were shown from Mendoza and the Peruvian Andes.

The Mandibles of Trachyphl(eu8 scabriculus.—Prof. T.

Hudson Beare exhibited a specimen of TrachyiM(x,vs scabri-

culus with the two deciduous mandibles still in place. The

specimen was taken at St. Margaret's Bay in August 1907
;

it was found at the roots of grass on the cliffs.

Suggested Mimicry in Bourbon Butterflies.—Lieut.-

Colonel Manders exhibited the 9 of Pajjilio phorhanta from

Bourbon, an aberrant member of the idreus group of Papilios,

and compared it with the other members of the same group

from the African mainland, Madagascar and Mauritius, kindly

lent for the purpose by Professor Poulton. He pointed out
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that whereas in all the other species the 9 $ s were some

shade of green similar to the c? cj s, the Bourbon insect was

more or less uniformly brown. He suggested that this was

due to mimicry, Euploea goadoti, a species strictly confined to

Bourbon, being the model. The case had been dealt with more

fully and the insects figvired in his paper on " The bvitterflies

of Mauritius and Bourbon," in the Transactions 1907.

Mimicry in the Butterflies of Mauritius and Bourbon.—
Professor E. B. Poulton, F.R.S., exhibited a series of species

of the Papilio nireus group from many parts of Africa, froife-

Madagascar, Mauiitius and Boui'bon, together with other

Rhopalocera from the two latter islands bearing on the subject

of mimicry. He said that his attention had been directed to

the difficult and fascinating problems presented by these small

outlying islands by the lecent inteiesting observations and

experiments of Colonel N. Manders, to whose kindness he

owed the opportunity of exhibiting some of the spec- niens.

The black blue-marked upper-surface of the wings ^n the

numerous species and siib- species of the Papilio nireios group

presented a singularly uniform and characteristic appearance

throughout Africa and Madagascar. It appeared probable to

the speaker that these forms constituted a definite Ethiopian

synaposematic gioup. One of the species {epiphorhas, Boisd.)

in Madagascar had, however, spread into Mauritius as Papilio

manlius, F., and into Bourbon as P. pkorbanta, L. {disparilis,

Boisd.). These two island-forms were entirely separated

geographically from other members of their abundant and

dominant group, while they at the same time came into

contact with Euplceas of a characteristic Oriental type of colour-

ing, with E. eihphone, F., in Mauritius, with E. (joudoti, Boisd.,

in Bourbon. Under these circumstances the dark ground-

colour of the female Papilio in Mauritius has faded to a

brown shade not unlike that of the EapUe,a, while the blue

markings have lost their sharp outlines and have become

slightly reduced in size as compared with those of the male.

The mimicry is, of course, in a very incipient stage—so

incipient, indeed, as to be probably unrecognisable were it

not for the far more complete resemblance attained by the

female of phorhanta in Bourbon. With this latter female
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before us it is impossible to doubt the significance of the

differences which separate the female of manlius from its

male. In the female of phorbania the central blue patches

have entirely disappeared, while the blue submarginal spots

of the hind-wing have become inci*eased in size and trans-

formed into white. Furthei'niore, the ancestral submaiginal

band of blue spots in the fore-wing has also been tiansformed

into white. These changes, with the exception of that last

mentioned, produce a rough mimetic likeness to Euplcea

goudoti, as may be seen in Colonel Manders' beautiful plate

(Trans. Ent. Soc, Lond., 1907, PI. xxix, figs. 6a and 1). It

is evident from Colonel Manders' account (1. c, p. 451) that

the resemblance which appears to be so slight in the cabinet is

much enhanced by the mode of flight, and the fact that Fapilio

and EujiloM inhabit the same localities. Nevertheless it is

impossible to be satisfied with the simple conclusion that the

female phorhcmta has gained its present pattern under the sole

influence of Eupdcea goudoti as we now know it in Bourbon.

The ancestral submarginal blue spots of the hind-wing of

the male phorbanta are already somewhat lai'ger than the white

spots occupying a similar position in Etiphea gotidoti. The

blue spots transformed to white cannot thei-efore have under-

gone a further increase in size in the female under the

influence of tho existing Euphea. Nor is it possible to

account by the same influence for the submarginal white spots

of the fore-wing of phorbanta ; for Colonel Manders (1, c, p. 435)

only knows of a single specimen of goudoti " with faint but

decided indications of a submai'ginal row " in the fore-wing.

It is obvious that the present pattern of the Bourbon Euploia

cannot affoid us the interpretation of the change which has

occurred in the female Papilio.

If the upper-surface pattern of the female p)horhanta, fig. 6a,

on Colonel JManders' plate, be compared with that of Salamis

augustina, fig. 3, and Euploe,a goudoti, fig. 1, it will at once be

seen that the Papilio bears a far closer resemblance to the

Nymphaline than to the Euplu?ine. Now the upper-sui'face of

the Salamis is a fair mimic of the Mauritian Eupleea euphone, as

was pointed out by Mr. Eoland Trimen, F.R.S., in 1866:—"In

spite of the very different outline of 'wings, the general
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coloration of this butterfly bears considerable resemblance to

that of Euploea euphone, and I can well imagine its escaping

notice if flying in company with the latter species " (Trans.

Ent. Soc. Lond., 1866, p. 335).

We are therefore led to the conclusion that phorhanta has

also been influenced by euphone. The situation is thus

extremely puzzling, the female Papilio being a far better

mimic of the Mauritian Eupkea than of the species with which

it flies in the island of Bourbon. There can be little doubt

that the Mauritian euphone presents a more ancestral pattern

than gondoii. The Eicplcea mimics of both islands are always

mimetic of eupthone : they never attain the features by which

goudoti is distinguished from euphone. This is not only true

of the Pajiilio and Salamis, but also of the Mauritian Amcluris

(Berethis) phsedone, F. Concerning this latter species Mr.

Roland Trimen, F.R.S., observed in 1866 that "its peculiar

facies and colouring give it a strong superficial resemblance to

Eupltea euphone" (Trans. Ent, Soc. Lond., 1866, p, 332). He
furthermore states that he "found D. phuedone much scarcer

than E. euphone, but almost invariably flying in company

with the latter." * Inasmuch as these mimetic resemblances

to euphone cannot have been attained except in the course of

a long period of time, the pattern of this EupUea must be

ancient as compared with that of E. goudoti, which has

produced no apparent effect on its own account.

Furthermore, it must be pointed out that the upper-surface

pattern of the unique and remarkable Lihythea cinyras,

Trim., is probably roughly mimetic of Keptis frobenia.

We have been accustomed to look upon islands as the

homes of the non-mimetic ancestors of mimetic species ; but

Mauritius and Bourbon prove that an exceptional develop-

ment of mimicry may be found among the members of small

communities confined in very restricted areas. It has been

already stated that the mimicry of the female phorbanta is

unique in the nireus group. If I am right in supposing

* So far as I liave had the opportunity of examining it 'phsedone seems
to be related to Amauris albimaculata, Butl., rather than to A. echeria,

Stoll. Dr. Karl Jordan whom I have consulted on the point kindly
informs me that he agrees with the above conclusion as to the affinity

of phsedone.
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Lihythea cinyras to be a mimic, it too is a unique example in

its group. /Scdamis augustina is also a nearly equally rare

instance in the genus.

A fascinating aspect of the mimicry in these islands is to be

found in the extraordinary effect of one of the most dominant

and distasteful types of the Oriental Region upon characteristic

Ethiopian forms. Ethiopian species of Amauris, Salaynis

and Pajnlio all exhibit the influence of Euplcea. It is most

unfortunate that the question was not studied many years ago

when the aspect of the country and the indigenous fauna were

comparatively unchanged. As Colonel Manders suggests, we
might then, in all probability, have attained to a precise

knowledge of the selective forces by which the approach has

been brought about.

In conclusion, Professor Poulton desired again to thank

Colonel Manders for directing the attention of the Society to

the deeply interesting problems presented by the faunas of

these two islands ; and personally he wished to thank him for

much kind help both in information and material. He had

also been greatly indebted to Mr. Eoland Trimen, F.R.S., with

whom he had discussed the whole question, and from whom he

had received many valuable suggestions.

Secondary Mimetic PtESEMBLANCE op lTHOMirN.E to the

Danaine genus Ituna.—Professor E. B. Poulton said that he

was indebted to the kindness of Mr. W. J. Kaye, F.E.S., for

the opportunity of exhibiting what seemed to him a very

intei'esting example of secondary mimicry. In 1898 he had

described and figured in the Zoological Journal of the

Linnsean Society (Vol. xxvi, p. 558) the great combination

of South American Lepidoptera which is ranged round the two

chief models Metliona confusa, Butl., and Thyridia psidii, L.

The combination included numbers of Ithomiinx belonging to

several genera, two species of Ituna (Danainee), one of Pierinae,

and many Heterocera belonging to the Castniidse and Perico-

pidse (Bypsidse). At the time when that paper was Avritten he

had no conception of the predominance of secondary resem-

blances between mimics, and had naturally failed to find what

he never looked for. However, a few weeks ago he saw in Mr.

Kaye's collection the specimens now being exhibited, and at
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once realised that the Ithomiine Eutresis imitatrix, Staud., is an

exceedingly good secondary mimic of Ituna itself, the historic

mimic of Thyridia (and Methona) upon which Fritz Miiller

based his theory. Reference to the Linuiean Society plate

published in 1898 showed that nearly all the points of

secondary resemblance are clearly displayed, although they

had never been recognised. It was almost humiliating to

realise the dependence of observation on hypothesis.

After recognising this interesting example of secondary

mimicry in Mr. Kaye's collection, the fine series in the British

Museum, including, in these grovips, the Godman-Salvin

material, was carefully studied with Mr. G. A. K. Marshall's

kind assistance. In the course of the examination certain

features of the primary Ithomiine models, Methona confusa

and Thyridia psidii, were compared and the conclusion reached

that, as regards these points, the Methona has acted as model

and the Thyridia as mimic. The Avhole of the conclusions

arrived at are embodied in the following account.

The general appearance of Eutresis imitatrix is far more

that of Ituna phenarete, D. & H., than of /. ilione, Cram.

The latter is a smaller, more intensely and heavily black-

marked, yellower and less transparent insect than phenarete

and its Ithomiine mimic.

The black-shafted, yellow- or orange-clubbed antennae form

one of the most conspicuous features of the Methona-Thyridia-

centred combination, and one in which mimetic resemblance

is very obvious. It is therefore of great interest to compare

the colouring of the antennse in species of Ituna and Eutresis

with each other and with the Methona and Thyridia.

Itmia lamiras, Latr. The antennse are yellow, darkened at

the extreme base. This darkening extends throughout the

basal half in a male specimen from the interior of Colombia,

and still farther in a male from the Rio Napo. These are the

only exceptions in the series of 41 specimens of /. lamirus

in the British Museum.

Ituna ilione. The antennse resemble those of the primary

Ithomiine models : Methona confusa and Thyridia psidii,

being intensely black with an orange club.

Ituna phenarete. The club of the antenna is much longer
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and of a paler coloui* than in ilione. It also tapers moi'e

gradually into the shaft on to which the yellow tint is often

prolonged, generally for a short distance, occasionally as far

as in /. lamirus.

Eutresis imitatrix and an allied unnamed species. The
antennae resemble the appearance most usual in /. phenai'ete,

but the depth of the orange tint is as in /. ilione. A similar

appearance is presented by the females and 2 males of Eutresis

hyspa, Godm. and Salv.

Eutresis other species. The antennae of 4 males of E. hyspa

and of all the remaining species of the genus are similar to

those of /. lamirus.

Hence as regai-ds this prominent feature, the brownish

translucent Ituna Imnirus resembles the similarly coloured

species of EtUresis ; the transparent black-marked species of

Eutresis {iniitatri.r, etc.) resemble the transparent and black

I.phenarete; while Ituna ilione resembles the primary Ithomiine

models.

The remaining points of comparison are confined to elements

in the pattei^n of the upper surface of the fore-wing.

All the species of Eutresis in the British Museum, except

E. imitatrix, a single specimen of an allied unnamed form,

and certain individuals of E. /ti/spn, possess, on the fore-wing

uppei'-surface a submarginal row of six iuternervular pale

yellowish spots, somewhat more yellow and less transparent

than the large transparent areas of the wing. In E. imitatrix

and the undescribed form, the four submarginal spots nearest

the apex, although still traceable by change of tint and

degree of transparency, fuse with and become part of the large

apical transparent area. The .same tendency, although less

marked, is seen in Eutresis hyspa, especially in two females

from Ecuador. In the above-mentioned three forms the black

band which in other species cuts off the four apical spots from

the transparent area, becomes very indistinct, and resembles a

faint cloudy dark bar which in the transparent Itunas also

cuts off a more opaque yellower distal section of the apical

area. Comparing these Itunas {ilione and jy/ienarete) with the

less transparent /. lamirus, Latr., it is seen that the faint

cloudy bar corresponds to the black ground-colour which
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separates a row of three subapical spots from a more centrally

placed row of four spots, of which the lowest and outermost

approaches the margin, reaching the position of the fourth

submarginal spot of Uutresis. In some individuals this outer-

most spot also exhibits faint traces of increased yellowness

and opacity at its outer and lower extremity.

The fifth and sixth submarginal spots of the fore-wing of

Eutresis imitatrix, the allied form, and E. hyspa, as regards

their black internal contours, resemble Ituna ilione more

closely, as regards their transparency.—/. 2^henarete.

The black transverse bar which descends from the costa of

the fore-wing and crosses the cell, forms nearly a right angle

with the costa in Metliona confusa, while in the transparent

Ecuador form jisamathe, Godm. and Salv., it is sometimes

rather less than a right angle on the basal side, rather more

on the distal. In Thyridia 2^sidii the bar is always obliquely

dii"ected, forming an acute angle with the costa on the distal

side. In Ituna phenarete and Eutresis imiiatrix it is still more

oblique and the distal angle even more acute. Of mox'e import-

ance is the direction of the bar, which is almost straight in

the Methona and the Thyridia, but turns inwards at or some-

times below the point at which the first median nervule leaves

the median nervure, in /. phenarete and E. imiiatrix. The

elbow is rendered prominent by an extension of the black

marking on the convexity of the bend. As regards this

feature /. ilione has apparently been drawn towards the

primary Ithomiine models ; for the elbow is far less marked

than in phenarete.

Furthermpre, in both species of Ituna and in Eiitresis

imitatrix, a small triangular portion is cut off by the median

nervure fi'omthe outer and lower part of the basal transparent

area. In Methona confusa, on the other hand, the broad black

inner margin reaches the median nervure, and obliterates this

part of the basal area. In Thyridia psidii a more or less

distinct trace of transparency nearly always persists in this

region below the nervure, although the condition of Ituna and

Eutresis is apparently never equalled.

As regards the two primary models it is evident that in

this last-mentioned feature the Methona has been mimicked
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by the Thyridia ; for the species allied to the former,

—

Methoim

themisto, Hiibn., and M. smgularis, Staud.,—resemble 3f.

conficsa ; while in the Thyridias allied to psidii,—2)cdlida,

Godm. and Salv., ceto, Feld., and cedesia, D. it H.,—a compara-

tively large section of the pale basal area is visible below

the nervure. Thyridia hippodamia, F., presents a condition

similar to that of T. psidii.

There is also a tendency in the Itunas and especially in

Eutresis imitatrix, for the median transparent area to be

nearly equally divided by the black and prominent vein which

traverses it. This tendency is less marked in the Thyridia,

and still less in the Methona ; and here too the latter has

apparently acted as the model for the former ; inasmuch as in

the allied Thyridia cedesia, the area in question is divided by

a heavily marked band.

Finally, the facts of geographical distribution entirely sup-

port the conclusion that the transparent species of Eutresis are

mimics of Itmia phtnurete and not of /. ilione. The latter is an

eastern and southern species : of 1 G examples in the British

Museum, 2 are from Rio, 2 from Minas Geraes, 3 from Brazil,

2 from S. Brazil, and 7 from Paraguay. /. p)henarete, on the

other hand, is a western species : of 15 examples, 10 are from

Bolivia, 3 from Peru, 1 from Ecuador and 1 from Tabatinga

(Amazons). The three examples of Eutresis imitatrix and all

of E. hyspa are from Ecuadoi-, while the single undescribed

form is from Peru.

Papilios from the I\Ialay Archipelago.—Dr. K. Jordan

exhibited on behalf of the Hon. Walter Rothschild some

interesting Papilionids. Troides alexandrie, Rothsch., remark-

able for the beauty of the S f^rid the gigantic size of the 9 , is

a new discovery by A, S. Meek, who found this fine insect in

the north-eastern portion of British New Guinea at some dis-

tance inland from the coast. The species is nearest to Troides

victoris from the Solomon Islands, of Avhich a very distinct

geographical form {ruhianus) was shown for comparison. The

gynandromorphic specimen of Troides exhibited is the only

one known of this genus, and was obtained by Dr. L. Martin

in South Celebes. It belongs to T. haliphron, the left side

being ^ and the right side c?.
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TORTRIX PRONUBANA IN BRITAIN CONTINUOUSLY BROODED.

—

Mr. R. Adkin exhibited specimens of Tortrix pronuhana, Hb.,

reared in June and July from larvse collected in May, also

others reared in autumn from ova deposited by moths of the

June emergence. He said that of the larvae derived from the

June emergence the majority produced moths in the autumn,

but a portion of them hybernated when neaily if not quite full

fed, and that the larvse derived from the autumn moths hyber-

nated quite small. He therefore concluded that when the

habits of the species came to be better understood, it would

be found, as had been shown to be the case in Guernsey, to

be practically continuously brooded in this country throughout

the summer months, the chief emergences taking place in June

and October, but with stragglers appearing probably in every

month from April to November.

Mr. J. W. TuTT remarked that in the south of France it

was common in March and April, at Digne and Draguignan.

Milli^re says it is single brooded.

Variation in Melit^ea aurinia and Notodonta chaonia.

—Mr. L. W. Newman showed («) a long series of Melitaea

aurinia bred from ova from West Me.ath parents, the ?

parents being very rich dark forms ; the offspring followed

the 5 parents to a great extent, being rich dark forms, a

small percentage being somewhat lighter in ground-colour

—

( = hibernica, Birchall)
;

(h) a series from East Kent of the

usual Kentish form, the specimens showing a wide range of

variation. Owing to the great lack of sunshine in May 1907,

the pupal stage lasted four weeks instead of ten days or so,

during which a large percentage died
;

(c) a series bred

from a S. Devon typical 9 : very ordinary forms and a very

large percentage of deaths in the pupal stage owing to cold

and lack of sunshine
;
(d) a series from 8. Wales, wild collected

larvae ; received full-fed at end of March, and being abnormally

early, emerged very well, as all were out before the bad

weather began : very little variation disclosed
;

(e) a series

from Carlisle, wild collected larvse. These larvse were fearfully

ichneumoned, over 75 % being stung and a very short series

was bred, giving no idea of the range of variation
; (/) a

series from Isle of Wight, wild collected larva. Unlike the
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Carlisle larvte, not one of these was ichneumoned, and were

very forward, being three-quarters fed when received end of

Marcli. All emerged well, but the quantity at disposal being

small, most were spoilt in obtaining pairings and ova.

Mr. Newman also exhibited (y) a long series of Xotodonta

chaoxia bred from ova fi-om Perth parents, both of the typical

dark brown form. The series showed a great range of varia-

tion, a good percentage following the parents ; a large percen-

tage of intermediate forms, and about 15 % with the white

band on fore-wings well defined ; (Ji) a series from New Forest

parents, this form showing a strong contrast to the Perth race,

the ground-colour being much whiter and the white on fore-

wings much pronounced, bringing out the lunar spot con-

spicuously
;

(t) a series from a pairing obtained from Perth

9 and New Forest c?, the experiment producing a very

mixed series, the general tendency being to follow the dark

Perth $ parent : very few (three or four) being as light as the

i parent
;
{k) a series from an Isle of Wight wild captured $ ,

this form being quite distinct from that of the New Forest,

having a yellowish tinge, ai>d the ground-colour being about

intermediate between the darkest Perth and lightest New
Forest forms.

Mimetic Relation of Nychitona and Pseudopontia.—
Dr. F. A. DiXEY exhibited specimens of Xychitona medusa,

Cram., and Psetulopontia paradoxa, Feld., observing that a

former suggestion of his as to a mimetic relation between them

(see Proc. Ent. Soc. Loud., 1906, pp. Ixix-lxxi) had been con-

firmed by a letter lately received from Mr. S. A. Neave, at

present in the Congo State, Avho wrote that the two forms

" inhabit exactly the same localities and are barely distin-

guishable from each other on the wing."

Papers.

Mr, Rowland E. Turner communicated a paper " On Two

Diplopterous Hymenoptera from Queensland," and " Notes on

ThynnidsD, Avith remarks on some aberrant genera of the

Scoliidae."

Mr. Guy A. K. INIarsiiall read a paper entitled " On

Diaposematism, with reference to some Limitations of the
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Miillerian Hypothesis of Mimicry." In this he pointed out

the difficulty of accepting the idea of a mutual simultaneous

mimicry between two unpalatable species, such as is postulated

by the hypothesis of Diaposematism. It was suggested that

an initial inequality in the individual numbers of the two dis-

tasteful species was an essential condition for the production

of Miillerian mimicry, and that in svxch circumstances the

mimetic approach would always be in one direction only,

namely, from the rarer species towards the more abundant

;

for any initial variation from the latter towards the former

must be disadvantageous. The various cases Avhich have been

put forward as proving the existence of Diaposematism in

nature were critically examined, and it was contended that

the facts could be more satisfactoiily interpreted on lines

which did not involve the assumption of a mutual interchange

of characters between mimic and model. While the great

importance of Miiller's principle was fully recognised, it was

pointed out that it had certain definite limitations, and the

attempt to explain all cases of mimicry among butterflies on

this theory was contested. On the other hand, it was held

that the wide significance of Bates' principle had not been

adequately appreciated, and it was urged that this theory

would afford an explanation of many cases of mimici^y between

unpalatable species, which had been previously considered as

purely Miillerian in character.

Professor E. B. Poulton, F.R.S., said that at that late hour it

was impossible to reply to the details of Mr. Marshall's paper,

and that any real discussion of the questions raised by him

must be deferred to a future occasion. He would therefore

take some other opportunity of exhibiting the specimens

which he had specially selected with reference to Mr. Mar-

shall's arguments. He had, however, just received a letter

from Mr. S. A. Neave, F.E.S., in the Congo Free State,

which, by a curious coincidence, bore upon this very dis-

cussion of the relative importance of the Batesian and

Miillerian hypotheses. He was anxious that Mr. Neave's

observations should appear at once in the Proceedings, and

therefore exhibited specimens in illustration of them. He
reminded the Society that Fseiulacraza 2>oggei, Dewitz, was
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formerly looked upou as one of the rarest of African

butterflies, and that until the recent arrival of material

collected by Mr. Neave not a single example of it existed

in the national collection. There was almost more a pi'iori

reason for regarding this butterfly as a Batesian mimic of

Danaida (Limnas) chrysijjpus, L., than any other. Yet this

is the very species which Mr. Byatt * observed in 1905 to

exist in a proportion of nearly 5 per cent, of its model in

a large consignment collected indiscriminately by natives at the

sources of the Congo, and the species which Mr. S. A. Neave

now finds to be by far the most abundant as well as the

boldest Pseudacrssa in the forests of the Congo Free State

in which he has collected. The part of his letter bearing

on this question and on the species of CrevAs and their

mimics is as follows :

—

" Kambove, Congo Free State,

''November lUh, 1907.

"Since I last wrote to you I have been out to and just

returned from the country to the west of this place—an

extremely interesting country, and I wish I had had moi'e

time there. I took a large number of remarkable Lepidoptera.

Diurnal moths were most abundant in great variety, and of

extraordinary coloration. I have not, I am sorry to say, met

again with the big mimetic Pseudacrsea, although the Aletis

models have been plentiful. Mimacrxa marshalli, Trim., and

Pseudacrxa poggei were just beginning to reappear at the end

of October, and I have taken one of each. Hypolimnaa

misippus, L., has also appeared in small numbers. I still

think P. poggei the best mimic of Danaida (Limnas) chrgsippus,

even better than misijjpus—its flight is so extraordinarily

like that of the model. It is rather, I think, a significant

fact that of all the Pseudacrxas I have met with (5 sj)]).) jjoggei

is by far the most abundant ; while it is bold, and not afraid

to expose itself on the wing. I have taken a single specimen

of a small species of Pseudacrsea of the boisduvali group which

I do not know.

" I can now give you a little more interesting information

* Trans. Eut. Soc. Lond., 1905, p. 264.
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about the blue spp. of Crenis and Crenidomimas concordia,

Hopff. The country I was in appears to be the metropolis

of the genus Crenis, and they swarmed everywhere. I

have taken occide7italiu7n, Mab. (scarce), ? amidia, Cr. (very

abundant), rosa, Hew. (abundant), pechueli, Dewitz (very

abundant), and at least 2 spp. of the natalensis group, one

of which is remarkable for an under-surface exhibiting an

approach to the coloration and pattern of that of the blue

forms. I certainly begin to suspect that the blue species

of the genus, if not the others, are distasteful. They are

extraordinarily bold and fearless, and collect in very large

numbers wherever they can find moisture. They may often

be seen, almost in hundreds, round a damp garment in one's

camp. Their mimic Crenidomimas concordia I found much
scarcer, but with very much the same habits. They are very

puzzling things, because it must be remembered that they are

also extremely addicted to fluttering round and settling on

tree trunks often some 10-20 ft. above the ground, and under

these circumstances they are veri/ very inconspiciioiis.

"The following groups taken on one day may be of interest :

—

October 26th, 1907, Lupepa R.

Crenis pechueli, 5. Near Crenis natalensis, group A (with

bluish under-surface), 5.

Crenis 1 aniulia, 5. Xear Crenis natalensis, group B
(without bluish under-surface), 3.

Crenidomimas concordia, 1.

October 27th, 1907, 8 miles north of last locality.

C. rosa, 1. C. anndia, 2.

C. pechueli, 1. Near C. natalensis, group B, 1.

Crenidomimas concordia, 1.

October 30th, 1907.

C. pechneli and C. concordia taken at the flowers on the

same shrub in two successive sweeps of the net.

" The above groups hardly represent the true predominance

in numbers of the Crenis, at any rate at this time of the year

(the beginning of the rains). Last April and May at the
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end of the rains I found both models and mimic scarce, but

Concordia the more common of the two. This, however, was

in lower and flatter country, whereas the Crenis, especially

the lai'ge blue ones, are particularly addicted to hills."

Dr. F. A. DiXEY said that to deal with Mr. Marshall's

criticisms point by point would require another treatise on the

same scale as the one now before them. He therefore pro-

posed to reserve any detailed comment for a future occasion.

In the meantime he wished to thank Mr. Marshall for his

courtesy in allowing him to see the paper before it had been

communicated to the Society, He welcomed the opposition

therein offered to his own view, because no theory could claim

to stand on a firm basis until it had been well scrutinised and

had run the gauntlet of adverse criticism. The author of any

hypothesis that had been successfully attacked had always the

satisfaction of feeling that at least he had helped to arouse

interest and to stimulate inquiry ; and in any event the cause

of truth would be the gainer. No doubt they had from Mr.

Marshall as good a statement of his side of the case as any one

could make, and if his objections could be satisfactorily met,

as in the speaker's opinion they could be, it was not likely that

any more formidable assault would have to be faced. It would

naturally be expected that he should join issue with Mr. Mar-

shall, and this he undertook to do when the time came
;

meanwhile he would only make the general remark that apriori

reasoning in similar matters had before now been known to

fail, even when aided by mathematical processes as unimpeach-

able as those of his present critic.

SPECIAL GENERAL MEETING.

Wednesday, February 5th, 1908.

Mr. C. O. Waterhousb, President, in the Chair.

Proposed Alteration of a Bye-Law.

The Secretary read the following notice communicated to

the President and Council of the Society, and read at three

previous meetings in accordance with the Bye- Laws.

PROC. ENT. SOC. LOND., II. 1908. B
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" We desire that the Bye-Laws of the Society be altered by

substituting in Chapter XIII, 3, for £15 15s. the figures £21,

and give notice under Bye-Law XXI accordingly.

Gilbert J. Arrow. R. Meldola.

R. Shelford. A. II. Jones.

T. A. Chapman. Guy A. K. Marshall.

Louis B. Prout. G. B. Longstaff."

Mr. A. H. Jones, the Treasurer, then formally moved the

above amendment, seconded by Mr. H. Eowland-Brown, and

after some discussion the Meeting was adjourned to March 4th.

SPECIAL GENERAL MEETING.

Wednesday, March 4th, 1908.

Mr. C. O. Wateuhouse, President, in the Chair.

Projyosed Alteration of a Bye-law.

The discussion of the proposed alteration of Ch. xiii, 3, by

substituting for £15 15.s. the figures £21, adjourned from the

previous Special Meeting, was resumed, after the circulation

of the following data as to composition fees among the

Fellows present :

—

Data as to Composition Fees, Ent. Soc. Lond., to

January 1st, 1907.

Up to 1849, 20 Fellows compounded, and enjoyed (average)

38*4 years each.

1850-1869, 22 Fellows compounded, and enjoyed (average)

38 years each, and 13 survive.

1850-1886, 48 Fellows compounded. Of these

—

20 have died with (average) 23-5 years.

28 survive, with ( ,, ) 35 „

Since 1886 (last 20 years) 37 have compounded, and only 3

have died.

Composition fees have been invested only since 1868:

—

£870 18s. invested (includes £100 from sale of collections) in

£893 consols, present value £768—a loss of 12% of capital.

Yield (after paying income tax) is 2-53 % on capital invested.

On tliese figures, compounders pay for 18 years' fellowship

(less, if loss of capital be taken ipto account), and receive 38
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years—a loss to the Society of £21 on each compounding
Fellow, or on 105 compounders of £2,205, as accruing at the
dates when he receives the benefits.

It would, however, probably be reasonable to assume that
we might do a little better with our investments, say nearly
up to 3i %, with safety.

On this basis the loss, at date of composition, would be, £5 5s.

each, or £551 5s., at dates of benefits enjoyed about £1,600.

I have obtained the following data and remarks from an
actuary (Mr. C. Livingston Milligan, F.I.A.) :

—

" The average lifetime of the 20 who compounded up to

1849, namely 38 "4 years, coincides with the expectation
of life by the Institute of Actuaries Healthy Males
(H"^) table at age 25, viz. 38-405 years.

" This age agrees with the assumption you make as to the
average age at entry (of compounders) being 25 to 30.

" If it be assumed that a member will enjoy the benefits

of the Society for life, we must value the annual
subscriptions he would pay by an ' annuity due ' (that

is, first payment now due).

"The value of an annuity due of £1 Is. by the H'^
table is :

—

3 y ShV
At age 25 ... £23 2s.° M. ... £21 ''8s. Ad.

„ 30 ... £21 18s. 3d. ... £20 7s. 9d.

„ 47 ... ... £15 17s. 9(7.

" I consider that the Society could obtain a higher rate

than 3 %, after allowing for income tax, by reinvesting.

"My general conclusion is that if it be assumed that the
benefits of membership will be enjoyed for life, the

composition should be raised to £21. This would be a

round figure, and would very fairly represent the actual

value of the future annual svibscriptions.

" On this assumption, the Society is at present losing

£5 5s. on each man who compounds."
T. A. C.

After Dr. T. A. Chapman, Mr. W. E. Sharp, Mr. F.

Merri FIELD, Mr. J. W. TuTT, Mr. A. J. Eose, the Rev. F. D.

MoRiCE, Mr. G. H. Verrall, Mr. A. Sicii, Lieutenant-Colonel

N. Manders, and Mr. li. W. Lloyd had spoken to the motion,

the President put it to the meeting. There voted in favour

24, and against 27, many Fellows not voting. The motion

was therefore lost,
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OKDINARY MEETING.

Wednesday, March 4th, 1908.

Mr. C. O. Watbrhouse, President, in the Chair.

Election of Fellows.

Major E, F. Becher, of 2, Berkeley Villas, Pittville,

Cheltenham; theEev. K. St. Aubyn Eogers, M.A., of Pv,abai,

Mombasa, British East Africa ; and Mr. Claude Rippon, M. A.,

of 28, Walton Street, Oxford, were elected Fellows of the

Society.

ObiUiary.

The decease of Mr. Herbert Goss, F.L.S., for many years a

Secretary of the Society, was announced, and the President

having given an account of the services rendered the Society

by the deceased gentleman, said that the Council had unani-

mously approved a letter of sympathy to be sent to Mrs.

Goss.

Exhihitions.

Aberrant Coleoptera.—Mr. F. B. Jennings exhibited

a remarkable specimen of the common Chrysomelid beetle,

Sermyla halensis, L., from Deal (ix, 1907), showing unusual

coloration of the elytra, which are blue and coppery-red,

instead of bright green ; the specimen is also unusually

compressed in shape, and has the legs and antennas shorter

than in normal examples : and on behalf of Mr. C. J. Pool,

a specimen of Otiorrhynchus tenebricosus, Herbst, from

Newport, I.W., and of Barynotus obscums, F., from Galway,

Ireland, in the first of which both the false mandibles were

present, and in the second of which they were not toothed.

"Weevils showing false mandibles.—Mr. F. B. Jennings

also showed a specimen of the weevil Fhyllobius maculicorvis,

Germ., retaining both the " false mandibles," and another

in which one of them is intact, both from Enfield (v, 1907) ;

also a single example of F. urticse, De G., from Cheshunt (v,

1907), retaining one of these "mandibles," the particular point

of interest in connection with the "false mandibles" in these

species being that they were toothed in the centi'e.
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Mr. II. St. J. DoNiSTHORPE also brought for exhibition

Otiorrhynchus sulmtus, Polydriosus sericeus, and Omias bohe-

manni with these appendages still attached. The Otiorrhynchus
was dug up in its pupal cell at Oakham in 1895.

Melit^as from South Switzerland.—The Eev. G.
Wheeler showed a case containing specimens of Melitajid

butterflies taken by him at Keazzino in Tessin, near Bellin-

zona, which he had identified with Assmann's Melitxco mtrelia,

var. britomartis, they being absolutely identical with the
specimens so labelled in the Swiss national collections at
Berne. The close aflinity with M. dictynna on the under-side
makes separation superficially difficult, and until all forms are
reared from the ovum it would be impossible to determine
whether britomartis constitutes a separate species or not. Mr.
J. W. TuTT said that the only forms of the species which he
had seen resembling those exhibited had been taken by Dr.
Chapman at Campiglio, in the Southern Tyrol, where the
conditions of soil and climate would be more or less similar to
those at Eeazzino. Despite the fact that Mr. Wheeler had
found M. dictynna flying on the same spot between the times
of the two broods exhibited, he was of opinion that the
specimens were a form of dictynna.

Papers.

The following papers were communicated :

—

"Descriptions of New Species of Lepidoptera-Heterocera'
from South-East Brazil," by H. Dukinfield Jones, F.E.S.

'' Erebia lefebvrei and Lycscna pyrenaica'' by Dr. T. A.
Chapman, M.D., F.Z.S.

" A Contribution to the Classification of the Coleopterous
Family Dynastidiv," by Gilbert J. Arrow, F.E.S.

" Hymenoptera-Aculeata Collected in Algeria by the Rev.
A. E. Eaton, M.A., F.Z.S., and the Eev. F. D. Morice, M.A.,
F.E.S. Part III, Anthophila,'' by Edward Saunders, F.E.S.
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Wednesday, March 18th, 1908.

Mr. C. 0. Wateuuouse, President, in the Chair.

Election of Fellows.

Mr. Edwin Goldtiiorp Bayford, of 2 Rockingham Street,

Barnsley ; Mr. Edgar L. Clark, of Congella, Natal ; Mr. G.W.

Jeffrey, of the Alpine Gold Mining Company, Barberton,

Transvaal Colony ; Mr. G. W. Lawn, of Tudor House, Weald-

stone, Harrow, and Mr, D. Langsdon, of 20 Holland Park,

W., were elected Fellows of the Society.

Exhihitioiis.

Early Stages of PAriLio iiomerus.— Dr. T. A. Chapman

exhibited photographs of the empty egg-shells and young larvte

of Pajjilio Iiomerus.

Larv/E of Trigtenotoma and Dascillus.—Mr. C. J. Gahan

brought for exhibition a larva of the genus Trictenotoma. This

larva belonged undoubtedly to the Heteromera, and bore most

resemblance to the larvt« of Fyrocltroldiv, and I'yildda!. He
also showed a larva of Dascillus cervinus from Ireland, Avhich

had been received at the Natural History Museum by Mr.

Waterhouse, a species little known in this stage.

The President said that the larva in question was just now

the subject of experiment, it being reported as doing much

damage to grass-land. It was important, therefore, to deter-

mine whether it was really destructive, or parasitic on some

other pest like Melolontha.

LARViE OF CoNiOPTERYX.—The PRESIDENT exhibited a

coloured drawing of the larva of Conioptet'yx, a small neurop-

teron common enough in its perfect state, but rarely found

as a larva, when it may be beaten out of fir trees.

Association of Pierine and Nymphaline Butterflies.—
Mr. W. J. Kaye brought for exhibition three Pereute species

from the Chanchamayo district of Peru, viz. /•'. leucodrosime,

P. callinice and P. ccdlumira, together with specimens of the

Nymphaline Adeljyha lava. He called attention to the fact

that these Pierines and Nymphaline occurred together at an
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elevation of from 2,500 to 3,000 feet, it was \vron<,' to sup-

pose that any Heliconius melpoine/ie-li^e species entered the

association as Heliconms species of this pattern did not ascend

to such an elevation, or if they ever did it was only as a

rare exception.* The Jleliconiics species that did occur and

occur plentifully were //. xeuoclea with the closely similar I/.

microclea, each of which had two red bands on the fore-wing.

Dr. F. A. Dixey had in his memoir " On the Relation of

Mimetic Patterns to the Original Form " in the Transac-

tions for 1896, discussed the likelihood of II. ^^ melpomeue "

obtaining its red spots at the base of the abdomen on the

under-side from the Pierine Pereute leucodrosiine. What has

been stated above, however, made such a conclusion impossible.

The Adelplia lava formed a much better mimic than any Heli-

conms by reason of its moi'e rounded and broader wing outline

in addition to the colouring which in the fore-wing was ex-

tremely alike. On the under-side, if when both Pereute and

Adelpha are at rest they conceal the coloured portion of the

fore-wing the hind-wing would then give a very strong

similarity of one to the other.

Variation in Smerintitus populi.—Mr. L. W. Newman

exhibited a long and varied series of Smerinthus populi bred

from wild Bexley parents in June 1907, the series ranging

from extreme dark specimens (about six per cent.) to very

light (about ten per cent.), and pink shaded or tinged (about

twenty per cent.) : the remainder being intermediate forms.

Three gynandromorphic specimens were bred (one of which

was exhibited) ; in two of these the only clue to their being

gynandromorphous being the antenna;, cjon left, and $ on right

side ; while in the third specimen the wings were much larger

* Such is the evidence of Messrs. Watkins and Tomlinson, who have

collected and sent home many thousands of l)utt(;rflies from Eastern Peru.

In the "Macro Lepidoptera of the World" (Seitz), Vol. II, p. 4 (1908),

it is stated, however, that in Coloniliia Pereute leucodrosimc, Adelplui, isis,

Fapilio cutcrpiiius and Ilcliconins melpomeiie, all occur togetlier on tlie

same hush. If the Heliconius species had heengiven as //. (juarica or //.

hydara, the statement might have l)een accepted, Imt as //. melpomeiie

is essentially a low-level species, it is scarcely possible that it can ever he

observed with I'creutr species, which do not occur near sea-level. Tlie

statement needs confirmation. If H. gimrica be su))stituted for H.
mrJpomcne, we still have a most interesting combination, and one whose
units are different to those in Peru.—W. J. K.
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on the $ side, and colour and markings different to the 5

side.

Forms of Everes.—Mr, J. W. Tutt asked for information

from Fellows who had collected abroad, relative to a suggested

distinction of the Lycsenid butterfly, Everes argiades, Pall.

He said that the question had been raised by M. C. Oberthlir

whether we have under ab. coretas, 0., and argiades two

separate and distinct species.

A discussion followed in which the Eev. G. Wheeler, Dr.

T. A. Chapman, Mr. H. Eowland-Brown and other Fellows

took part, and Fellows having specimens in their collections

were asked to bring series for compax-ison and discussion.

Pajyer.

Mr. C. J. Gahan, M.A., communicated a paper, " On the

Larvai of Trictenotoma cMldreni, Gray, and Melittomma

insulare, Fairmaire."

Wednesday, April 1st, 1908.

Mr. C. 0. Watekhouse, President, in the Chair.

Election of Felloios.

Mr. F. B. Ackerley, P.O. Box, 459, Port Elizabeth, South

Africa ; Mr. Charles G. Clutterbuck, Heathside, Heathville

lload, Gloucester; Mr. P. A. Clutterbuck, Indian Forest

Department, Naini Tal, United Provinces, India ; Mr. Walter

W. Froggatt, F.L.S., Government Entomologist, New South

Wales; Mr. H. A. Nurse, Botanical Department, Trinidad,

B.W.I. ; Mr. William Boulton Pratt, 10, Lion Gate

Gardens, Richmond, Surrey; Mr. Edward Richard Speyer,

Ridgehurst, Shenley, Herts., and New College, Oxford ; Mr.

G. Talbot, Vine Cottage, Raleigh Road, Enfield, N. ; and

Dr. F. Creighton-Wellman, Cuidado de Senhores Silva &
Lopes, Benguella, Africa Occidental, were elected Fellows of

the Society.
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Obituary.

The decease was announced of Mr. F, C. Lemann, and Mr.

T. P. FuRNivAL, Fellows of tlie Society.

Exhibitions.

Melanism in a Beetle.—Mr. F. B. Jennings exhibited on

behalf of Mr. R. A. li. Priske a melanic aberration of the

stercorarious beetle Ajj/iodins scybalarius, Linn., taken at

Deal, in June 1907. The usual colour of the elytra of this

species is brownish-testaceous, with two more or less pro-

nounced dark patches at the side, and the melanism consisted

of an extension of these patches, nearly covering the elytra.

Fungoid growths on Lepidoptbra.—Mr. E. R. Bankes

sent for exhibition :—

(1) Four specimens of Hejnahcs humuli, L., more or less

covered by a sprouting fungoid growth, which was said by

the editor of the " Field " newspaper, in 1880, to be possibly

an early stage of a species of Clavaria, and to have attacked the

moths after death.* Mr, Bankes had only met with eight

Lepidopterous imagines thus affected, and had received one

from a friend ; all of them appeared to be males of

//. huinidi. They were found in the heath district of south-

east Dorset, mostly attached to shoots of Ulex europxus,

though U. nanus, Calhona violgaris, and Erica ciliaris each

yielded a solitary example.

(2) Many dead larvte of llepialus lujndinus, L., infested

with the fungus Cordiceps entoriiorrldza, and received from

* "It has after death become accidentally covered by a fungoid growth
(possibly an early stage of a species of Clavaria), which would have
developed just as well if its spores had found a resting-place on any other
snfficiently damp substance. It was not the cause of deatli (though a

minnte fungus, Eiiipusa munav, very commonly kills flies in autumn, and
a prevalent cause of death in silkworms is owing to a fungus). Fungi of

the genus Splixria, SphecnUaria, etc., have often l)cen recorded as

growing both on the larvas and perfect insects of various Lepidoptera,
Coleoptera, Orthoptera, Hemiptcra, and Hymenoptera, both in this country
and in Australia, the East and West Indies, North America and else-

where. Curiously enough, the late Sir W. J. Hooker has recorded a

Clavaria as found on the larva of an Jlc^rialas. In Griffith's edition of

Cuvier's 'Animal Kingdom' (Ins., Vol. ii, pi. 137) is a figure of a large

hawk-moth covered with Isuria, a parasitic fungus."—From the " Field,"

1880.



( xxvi )

Mr. W. H. B. Fletcher, in whose flower garden at Bognor

they had been found. The larvte of this species prove de-

structive there, feeding on the roots of Helleborus, Iris,

Pseo7iia, and, in fact, on everything with available roots, but

the infested larva3 are only obtained from certain clumps of

Paaonla officinalis, working to the sui-face during the winter

months. The larva? are of two classes :

—

{a) Some show anteriorly much fibrous net-like mycelium

growth, accompanied by a drumstick-like process often more

than half the length of the Inrva ; these larvte do not work

out of the ground, but the fuugoid fructification appears above

ground, resembling a small reddish toad-stool, and the net-like

mycelium seems to anchor the larvre in their places.

{h) Others show no fungoid growth externally, and these

work completely out of the soil, and lie about on the surface.

Mr. Fletcher suggests that the dead larvse perhaps arrive

there through the movement of the soil, resulting from sun-

shine and rain, frost and thaw, acting ou the larval haii-s, and

allowing a forward but not a backward motion.

The drumstick growth shown by the former class resembles in

miniature the well-known process that springs, through the soil,

from the dead larvpe of moths of the New Zealand Hepialid

genus Porina, when infested by the fungus, Cordiceps robertsii.

Tongue of an Ochromyia.—Professor Poulton exhibited

a preparation of the tongue of the fly Ochromyia jejuna, made

by Mr. E. Ernest Green, F.E.S., and gave an account of some

fresh observations recorded by him. These new facts, bearing

upon the discussion in Trans. Ent. Soc. Lond., 1906, pp. 394-6,

were contained in a letter written Nov. 6, 1907, from which

the following passages were quoted :

—

'

' Pcradcniya, Ceylon.

" A flight of winged Termites came into my bungalow last

night, and I was fortunate in witnessing an attack by the fly

—Ochromyia jejuna—upon one of them. Several of the

Termites had shed their wings. The fly pitched beside one of

them and followed it for some time, making half-hearted feints

at attack before it finally seized it. I could see that the point

of attachment was at about the middle of the dorsal surface

of the abdomen. As the fly seemed inclined to carry off its
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victim, I covered the pair with a ghiss bowl. But this alarmed

the fly and it released its hold and refused to renew the attack.

So I bottled the .specimens and have been examining them this

morning. I find that the segmental rings of the Termite are

partially separated and that there is a distinct wound in the

soft intersegmental tissue, from which the juices of the body

are exuding. I next dissected out the tongue of the fly and

—after boiling in liq. potass.—mounted it in glycerine. I

was interested to find that—far from being unarmed—there is

quite a battery of strong chitinous teeth and slender lancet-

like points on the inner face of the apical lobes. There is first

a stout median conical tooth. Near the centre of each lobe

are two very dense stout curved teeth, the outermost bidentate,

the inner one with small denticule on one side. Slightly

above this is a series of smaller bidentate teeth—two of them

mesad and one laterad of the larger teeth. Above these again

is a close series of some thii'teen or more sharply-pointed

ligulate processes.

" In view of these very effective-looking weapons, it can

scarcely be maintained that the fly is incapable of inflicting

a wound.

" As this question was brought prominently before the

public in your recent exhaustive paper on predatory insects,

you might—if you consider these notes of sufiicient interest

—

read them at a meeting of the Entomological Society."

Professor Poulton said that he had shown the prepai'ation

to Colonel J. W. Yerbury and to Mr. J. E. Collin, both of

whom had compared the structure to that of the tongue in

such Diptera as Caricca tigrina, F., and Stoinoxys cdlcitrans,

supporting the conclusion that Odiromyia jejuna possessed

similar habits and powers of attack.

Pcqiers.

Mr. J. E. Collin communicated '* The Systematic Aflinities

of the Phoridae, and of several Brachycerous Families in the

Diptera," by Mr. W. Wesche, F.R.M.S.

Dr. T. A. Chapman, M.D., F.Z.S., read a paper on

" Stenoptilia grandis, n. sp."
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Wednesday, May 6th, 1908.

Mr. C. 0. Waterhousb, President, in the Chair.

Election of Felloios.

Mr, Thomas Godfrey Andros, Ph.D., F.Z..S., of Wilton

House, 31 St. Saviour's Eoad, Jersey ; Mr. Chourappa Chetti,

Assistant Cui'ator of the Government Museum at Bangalore,

India; Mr. Frederick Charles Fraser, LM.S.,M.D,, M.R.C.S.,

L.ll.C.P., of Trichinopoly, India; and Mr. Walter M.

GiFEARD, of Keeaunoki Street, Honolulu, Hawiian Islands

;

and Mr. AlfrbI) Vander Hedges, of 42 Kensington Park

Gardens, W., were elected Fellows of the Society.

Obituary.

The decease was announced of Mr. Francis Ford Freeman,

a Fellow of the Society.

Exhibitions.

Aberrant and Living Lepidoptera.—Mr. A. II. Jones

exhibited an example of the melanic ab. nigra of Teiilirosia

consonaria bred from a wild $ taken at Wateringbury, near

Maidstone, by Mr. W. Goodwin ; and a living larva of Hesia

andreniformis feeding in the stem of Viburnum lantcma, found

by Mr. F. J. liobinson.

BLATTiDyE IN Amber.—Mr. R. SiiELFORD exhibited some

Blattidaj in amber, forming part of the collection of Dr. R.

Klebs, of Kunigsberg; the specimens came from the well-

known deposits of Lower Oligocene age in East Prussia,

celebrated even in Roman times for the large quantities of

amber found in them. A great monogx-aph on this amber

fauna was written in the years 1845-1856 by Berendt and

Germar ; in this work 5 species of Blattidre are figured and

described, but very little has been written since then on the

subject. A preliminary examination of Dr. Klebs' collection

shows that it contains representatives of six genera which are

identical with recent genera. These are Ectobia (2 species),

Ischnoptera (1 or 2 species), Phi/Uodroiuia (4 to 5 species).

1
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Temnojyteryx (1 species), Perifplaneta (1 species), Ilolocompaa

(1 species). It is remarkable to find the genera Ectohia and

Ilolocotnpsa existing side by side, for at the present day the

former genus is confined to the PaljBarctic region, whilst the

latter is essentially a tropical genus. Both the species of

Ectohia represented in the collection are allied to the recent

E. lapponica, L., and it is difficult to avoid the conclusion

that the genus was one of the few that were not driven from

Europe by the onset of the glacial epoch, or in other words,

E. lapponica appears to be a lineal descendant of the amber-

enclosed species E. haltica. Phyllodromia is now represented

in Europe by one doubtfully-indigenous species, but is repre-

sented by scores of species in the tropical and sub-tropical

regions of the world. IschnopUra and Temnopteryx are now
found in all regions of the world except the Palaearctic. The

collection affords still further proof, if any was required, that

the climate of Europe in Oligocene times was tropical or

sub-tropical.

Living Blatta.—The President exhibited a living example

of Blatta found in bananas from Mexico. Mr. Shelford said

he thought the species to be Panchlora nivea, Linn.

NuDARiA senex AND Calligenia miniata.—Mr. H. M.

Edelstbn showed a living larva of Nudaria senex, and living

larva and pupa of Calligenia miniata. He drew attention to

the clubbed bristles on the former as being incurved and most

curious ; and also to the hair tufts on the fifth segments

of miniata as being much darker than on the remaining

segments.

Albinism in Epinehpble jurtina.—Mr. 0. E. Janson

exhibited a white aberration of Ejnnephele j^trtina, taken by

Mrs. Elliot in Holme Park, Sussex, in June 1904. The wing

coloration was entirely white, with the fulvous blotches on

the anterior decidedly bright and strong.

Pvhinoceros bicornis followed by extraordinary CEstrid

FLIES {S2)athicera) mimetic of a large species op Salius

(Fompilidx).—Professor E. B. Poulton, F R.S., said that

when he visiteJ Stockholm last May in connection with the

Linnjean Jubilee, Professor Yngve Sjcistedt had shown him a

number of large Dipterous larva3 which he had obtained from
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•

the stomach of Rhinoceros hicornis during his Kilimanjaro-

Meru Expedition in 1905-6. Professor Sjostedt had managed

to breed a single imago, and it was a wonderful Salius-\\kQ

insect, blue-black with orange legs like its model—large, but

with something of the slender build of a Fossor. Professor

Sjostedt had recently published an interesting paper on the

CEstridx of his expedition (Konigl. Schwedisch. Acad. Wissen-

schaft., Uppsala 1908, 10. Diptera, 2. GEstridaj, p. 11). In this

memoir he had described and figured the species as Spathicera

meruensis In addition to this species, known in larval pupal

and perfect states, two other species had been named from

larvje found in the digestive tract of the same mammal :

—

Spathicera (Gyrostigma) covjungens, Enderl., and S. {G.)

rhinocerontis hicornis, Brauer—neither known in any later

stage. Up to the present time no observation had been

recorded of any Qj]strid in the perfect state associated with

or following llhinoceros hicornis. But now only a few days

ago the speaker had received a letter from Mr. S. A. Neave,

M.A., B.Sc, F.E.S., from N.E. Rhodesia, describing what

was evidently a fly of the genus Spathicera, as persistently

following R. hicornis in that district. He reproduced the

account in Mr. Neave's own words :

—

" Upper LuanguHi Valley,

''Feb. 20, 1908.

" The other day I shot a fine Bull Rhinoceros. It was

accompanied by three very large and extraordinary flies.

They refused to leave its carcase, and were easily caught

by hand, but I hesitated some time before doing so, as they

have a marvellous resemblance to the large blue-black, orange-

legged Hymenoptera which are so common throughout this

country. I wonder if they are a known species? I suppose

they must be as they are quite the most striking-looking both

in colour and size that I think I have ever seen amongst

Diptera. I am sorry to say that I was unable to ascertain

what was the nature of their association with the Rhino."

Professor Poulton said that it was extremely satisfactory

that Mr. Neave had now been able for the first time to put on

record the association of a fly of the genus Spathicera with

Rliinoceros hicornis.
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The Bulbul feeding its young on specially protected

INSECTS.—Professor Poulton commvinicated an interesting

observation sent to him from the Nilgiris by Mr. H. Leslie

Audrewes :
—

'

' Barwood Edate, Guijnd P. 0. , Nilcjiris,

"March 19, 1908.

" This afternoon I was sitting under the veranda, with my
head within about five feet of a red-whiskered bulbul's nest

containing two young birds about five days old. One of the

parent birds arrived with the very last butterfly I should have

expected it to have any dealings with, viz., Acrmc violx. It sat

on a stalk of the tall clump of cannas in which the nest is

built, eyeing me for nearly a minute. I noticed that the

butterfly was well in the bird's bill, firmly held, with the wings

in considerable disarray. The body must have been fairly well

crushed, so that the bulbul must have been fully alive to the

flavour. I put my head within about three feet of the nest

to see how the young birds took it. The bird went down and

pushed the butterfly well into a youngster's throat, and it was
swallowed immediately, wings and all, and the young bird

settled quietly down without seeming in the slightest degree

upset. To judge from Marshall's S. African notes the

Acrseas are in anything but good odour as food, even when
the bird or insect to- which they are given is hungry, so that

I was rather surprised to find birds voluntarily feeding their

young on one. There is other food in ample quantities for

them. I spent an hour and a half after tea in seeing what

they brought. I sat within five feet of the nest with a pair

of glasses with which to make things out more clearly. In

twenty visits (both parents) I failed eleven times to see what

they brought, either through the birds being too quick for me,

or throvTgh not being able to make out small insects, and so on.

What I did see were :—three spiders, one Noctuid larva, two
crickets, a bright red beetle which looked like a Lycid, though

I couldn't be certain of this (the only other red beetle in these

parts of that shade is a velvety Clerid, as far as I know), and
a large black and white Hypsid moth, I think Ilyjisa complana.

This was crammed into the young bird's throat, and he had
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much trouble in getting it down. I have always imagined

(on pure supposition) that Hypsidse were distasteful. If' I

can see anything more before posting this, I will add it

later."

''March 23.

" I have watched the nest at intervals since, but have seen

nothing out of the common brought, only larvse, grasshoppers,

spiders and so forth, and berries."

[A later communication from Mr. H, Leslie Andrewes, dated

May 4, contained further interesting notes on the habits of

these insectivorous birds :
—

" The whole thing, as is usual with these silly birds, came

to grief a day or two after my observations, as the nest was

tied on anyhow to decaying cannas. I fixed it up for them

once or twice, but it capsized one night, and the family dis-

appeared. There was uvUmited food for old and young ; the

garden was full of grasshoppers (which formed a large part of

their food), also caterpillars. For all this, at about every

third visit, if not more frequently, the parents stopped to

swallow the young birds' excrement. Perhaps I should have

made a note of it, but I knew that thrushes did this*—

I

have seen them do so—and thought it was a more or less

universal custom with birds, and so did not mention the fact

;

they always swallowed the excrement before flying off. It is

a curious habit, and in this case I am sure it was not done

from hunger."]

Professor E. B. Poulton said that the bulbul was probably

little affected by propei-ties which were a protection against the

majority of insect-eating birds. Mr. Andrewes' observation

helped us to a knowledge of the special enemies of specially

defended insects, and was further evidence of Haase's error

in applying the unqualified term " immune " to any insect,

however unpalatable. Monsieur Ohai'les Oberthiir had argued

"(Etudes de Lepidopterologie comparee" : Fasc. ii, Rennes, Oct.

1906, p. 25-27) from cases such as these that there is no

significance in any special defence or the accompanying

warning (aposematic) colours. This distinguished naturalist,

* For an observation of the kind alhuled to, see "Nature," vol. Ivii,

April 14, 1898, p. 554.
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seeing in natiue that every living being served as the food of

some other being, arrived at the conclusion that the order of

things is fixed and unchanging, and that by sure instincts and

keen senses the insect-eating animals found their prey, un-

hindered by concealment or by any other mode of protection.

M. Oberthiir believed in short that the very words "conceal-

ment " and " protection " only represent an unsound anthropo-

morphic inference, for, in his opinion, neither concealment nor

protection from enemies is ever afforded. From a study of the

same struggle for existence the majority of naturalists have

come to very different conclusions. They saw evidence for

the existence of a balance between the aggressive and pro-

tective forces, and believed that in maintaining this balance

cryptic colours and warning and mimetic patterns were of

essential importance to numberless species. They recognised

the usual ultimate success of the enemies of insects, but also

saw that this success involved hard work and much time spent

in the chase, and that in fact the relationship between pursuer

and pursued was precisely of the kind to strengthen the faculties

and powers of the one and gradvially improve the protective

methods of the other.

Professor E. B. PouiiTON also exhibited two female specimens

of LajjJiria gilva, L., captured with prey (Sept. 1906) at

Grinderwald, Hanovei^, by Dr. Kai-1 Jordan. One female,

captured in coitii, was devouring the Pentatomid bug, Dolycoris

baccancvi, de G., male; the other was carrying a worker

of Vespa rufa, L. Asilidse. preying upon the formidable

Diploptera had often been recorded from tropical countries,

but never before, so far as the speaker was aware, from

Europe.

Professor E, V>. Poulton then made the following com-

munication :

—

On the species of Neptis in the islands to the E. and

THE N.W. OF Madagascar.—My attention was first directed

to the interesting and puzzling problem presented by these

species by the recent communications of Colonel N. Manders,

F.E.S., and by the specimens collected by him in Mauritius

and Bourbon. The considerable difference in detail between

Neptis frohenia, F., of Mauritius, and N. dametoruni, Boisd., of

PKOC. ENT. SOC. LOND., II. 1908,
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Bourbon, at first suggested that the two species were not

nearly allied, and that their marked superficial resemblance

may have been due to mimicry. At the same time any

attempt to explain the growth of a mimetic likeness presented

the gravest difficulties. The details of the pattern of dume-

torum indicated close aflinity with the black and white NejJtis

saclava, Boisd., of Madagascar and the mainland of Africa;

while the much greater simplification, especially on the under

surface, oifrohenia, suggested affinity with the Austro-Malayan

species of the group of N. consimilis, Boisd. If this interpre-

tation were correct, frohenia would take its place beside the

s})ecies of Eujjloea as representatives of an Eastern butterfly

fauna. Mr. G. A. K. Marshall has, however, carefully

examined the neuration of these species, as well as N.

comorarum, Oberth., from the Comoros, and iV, 'nutyotlensis

from Mayotte, and has compared them in this respect with

saclava and consimilis. His results leave no doubt that, as

regards this important character, N. frohenia, as well as the

other three species of Neptis in the islands surrounding

Madagascar, is closely related to saclava and reraote from

consimilis. Mr. Marshall has kindly drawn up the following

account of the evidence of affinity based on neuration :

—

" Neptis frohenia, F., fi-om Mauritius, differs from the

superficially similar N. consimilis, Boisd., from the Austro-

INFalayan islands, and agrees with saclava, Boisd., in the

following neurational characters :

—

" Infrohenia the origin of vein 10 of the fore-wing is much

nearer to apex of the cell, so that its distance from that point

on the distal side is approximately equal to the distance of

vein 11 from the same point on its proximal side. In the

hind-wing veins 6 and 7 are very close at their origin, and

vein 5 has a sharp curve at its base, representing a rudimentary

discocellular.

" In consimilis the origin of vein 10 of the fore-wing is much

further removed fi-om the apex of the cell, its distance being

almost three times as gi-eat as that between vein 11 and the

same point. In the hind-wing veins 6 and 7 are appreciably

separated at their origin, while vein 5 is scarcely curved at the

base, giving the upper edge of the cell a much flatter outline.
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" In all these characters frohenia agrees closely with the

other yellow-marked Neptis of the African islands that I have

examined, viz. : N. dmnetorum, Boisd., N. inayottensis, Oberth.

and N. comorarum, Oberth."

Dr. Karl Jordan kindly consented to investigate the

evidence of affinity founded upon the male genital organs.

The following account prepared by him entirely supports

Mr. Marshall's conclusions, although I was at the time un-

fortunately not able to submit either coviorarum, or viayottensis

to dissection.

^'Neptis sackcva, Boisd., and its nearest allies differ fi'om the

majority of the species of Neptis in one very conspicuous

character in the genital organs. The clasper of these species

saclaoa (Madagascar).

is divided by a narrow sinus at the apex into two lobes.

The ventral lobe (Fig. A, a) is bi'oad and rounded, being

almost the same in the' various allies of saclava. The dorsal

lobe (h), on the other hand, exhibits easily recognised specific

differences. This lobe is somewhat twisted. In saclava

(Fig. A) the top of the dorsal lobe lies over the outer surface

of the ventral lobe, not being visible in a view from the inner

side as hei-e represented. Dorsally the lobe bears a thin ridge

which is moi'e or less denticulate. This ridge pi;ojects more

in Continental specimens {N. saclava maiyessa) than in

Malagasic ones {N. s. saclava, Fig. A). The specimens

dissected show some individual variability in the shape of the

lobe.
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" N. nemetes as well as metella have a similar though not

identical clasper, agreeing in this respect better with JV.

saclava than do N. dumeiorum sind frohenia.

" In dumetorum (Fig. B) the dorsal lobe is almost half-

crescent-shaped when looked at from the apical side, the

dorsal surface of the lobe being much wider than in N. saclava,

and the dorsal angle of the lobe projects much more than in

iV. saclava. I have examined two S $ .

" In frobenia, of which I have examined only one specimen,

the lobe is more compressed than in N. dumetorum. The apex

of the lobe is dentate and the dorsal angle is produced into a

thorn-like process.

" I may add that the tawny Oriental Neptis have quite a

different clasper, the similarity in colour with frohenia and

dumetorum being superficial. I have not been able to examine

N. comoraru7n and viayotteusis."

This convergent evidence renders it certain that the four

tawny-marked species of Nejitis in the islands surrounding

Madagascar, are all closely related to one another and to the

white-marked saclava in Madagascar itself. The next point

which required clearing up was the distribution ; for although

each tawny species is known to exist in a separate island (or

perhaps group of islands in the case of coviorarunt,), outside

Madagascar, yro&e^im and dumetorum have both been stated to

occur in Madagascar as well. In settling this point it was

convenient to decide with it the precise distribution of the

species of Eaploea in the outlying islands, for some of these

have also been affirmed to exist in Madagascar. Upon this

subject Monsieur Charles Oberthiir can speak with greater

authority than any living naturalist, and he has kindly

answered my questions in detail. Writing on April 30th and

May 4th, he says :

—

'' Neptis dumetorum.—Tons les exemplaires que j'ai vus

viennent de File Bourbon. Jamais je n'ai vu dwnietorum

provenant d'une autre localite.

"iV". comorarum.—Tous les exemplaires ont cte pris aux

Comores
;
jamais ailleurs.

"i\^. maijotieiisis.—J'ai recju seulement un petit nombre

pris a Mayotte. Toujours mayotteitsis."
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Concerning frohenia he writes:—"Jamais Keptis frohenia

n'a ete rencontre a Madagascar—du moins d'apres ce que je

connais—mais seulement a I'ile Maurice."

'' Quant aux Eu'plcca, je crois goudoti speciale a File Bourbon

;

euphone, a Maurice ; desjardinsi, a Rodriguez ; et mitra, aux

Seychelles. Je posscde les 4 especes. Mais jamais je n'ai recu

aucun exemplaire de goudoti, ou eitpJwne a Madagascar."

I am also informed by Mr. H. Grose-Smith, F.E.S., that

he has never received any of the following species from

Madagascar :

—

Neptis dnmetorum, N. frohenia, EuplfHi euplione,

and E. goudoti. The erroneous statements as to the occur-

rence in Madagascar of certain species of Euplota and NepA'is

confined to the outlying islands, are probably due to Mabille

;

bvit they are unfortunately repeated, although sometimes

queried, by Aurivillivis.

Each of the four outlying forms of Nepjtis may therefore

be looked vipon as the product of its own island, and a very

interesting problem of evolutional history is presented to us.

One great difficulty in attempting its study was the want of

specimens from the Comoros and Mayotte. So far as I am
aware the single specimen of mayottensis in the British

IVEuseum is the sole example of these two forms, in this country.

I therefore wrote to Monsieur Charles Oberthiir, of Rennes,

asking for information concerning the pattern of comorarum.

With great generosity my kind friend at once presented to

the Hope Collection the interesting examples of comorarum,

mayottensis, dumetorum, and the Madagascar form of saclava

which are now exhibited. The two specimens of comorarum

and the mayottensis formed part of the collection made b}'

L. Humblot (1885-6).

Comparing the four species it is at once evident that the

eastern pair dumetorum vend frobeoiia, are related together and

qviite distinct from the north-western pair, mayottensis and

comorarum, which are even more closely related to each other.

Furthermore, as we should expect from their more isolated

position, the eastern species are far more distantly removed

from the Madagascar saclava than the north-western ; while

in each pair the species from the outer island is far more

remote from saclava than the species in the island which is
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nearer to Madagascar. Mayottensi^ indeed appears to be so

near to saclava that there is practically nothing but colour to

separate it. In the British Museum it is accorded subspecific

rank only. Its close affinity to saclava was pointed ovit by

Oberthlir in the original description.

So far as it is possible to infer fi-om a very limited number

of specimens in a group where individual difference in size

is strongly marked, dumetonmi is the largest of the five

species, then saclava, then frobenia, while the two north-

western species, which appear to be about equal in size, are

the smallest.

The tawny markings of the upper svirface are much deeper

in tint in the eastern species : frohenia is in this respect

slightly but distinctly darker than dumetorum. Comorarum,

on the other hand, is almost precisely of the same pale tawny

shade as mayottensis. It may be faintly deeper in tint, but I

could not feel certain of this. The ground-colour is blackest in

dtimetorum : in frohenia it is of a much duller browner shade.

In the north-western species the relative shape and propor-

tions of the chief markings on the upper surface are very

similar to each other and to the white markings of the Mada-

gascar saclava. In comorarum, however, the band of the hind-

wing is considerably narrower, and is not prolonged on to the

fore-wing as it is in all the other species of this group. This

extension on the fore-wing is largest in saclava and mayottensis,

smaller in dumetorum, and still smaller but quite distinct in

frobenia. In the eastern species the band of the hind-wing

is not only still narrower, but possesses, in dtimetorum, a

markedly crenulate outer margin which gives it a very dis-

tinct appearance. In some individuals of frobenia, slight

but obvious traces of this outline are a further indication of

.affinity between it and dumetorum. Each crenulation occu-

pies an internervular space, and is concave in form. In

saclava, on the contrai^y, the outer border of the band projects

as more or less of a convexity into each internervular space.

The difference may be expressed by saying that the outer

margin of the band is formed of concave crenulations in

dumetorum, of convex crenulations in saclava.

As regards the markings of the under surface and of the
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upper (notwithstanding the one distinguishing feature desci-ibed

above), comorarum is far nearer to saclava than is frohenia or

even dumetorwti. In the north-western species the markings

on the under surface are paler than those of the upper, while

the minute markings are lighter than the larger. The under

side of dumetorum is remarkable in the fact that the chief

spot of the fore-wing is fulvous while the other markings and
those of the hind-wing are white. Indications of the same
contrast exist, although far less developed, in frobenia.

These are the chief characteristics of colour and pattern

which distinguish the four island species from one other and
from the Madagascar saclava. It is of great interest to attempt

the difficult task of reconstructing some stages of the past

history of the group. We may confidently assume, from the

greater affinity to saclava on the innermost island on each

side, that all the four forms were derived from Madagascar

;

and, if amount of change be a measure of period of isola-

tion, that frobenia was first isolated, dumetorum second,

comorarum third, and mayottensis fourth. We must if possible

distinguish in each case between ancesti-al characters which

have persisted from a period previous to the isolation, and

recent characters which have been evolved since its beginning.

The former are of special interest in that they suggest to us

some of the features which saclava has now lost in Madagascar.

a. Ancestral Features.— 1. The Band Crossing the Hind-

Wing.—Saclava in Madagascar has a considerably broader

band than on the mainland of Africa. It is probable that

the Madagascar saclava also formerly possessed a narrower

band, which still persists in three out of the four island forms.

It is probable that the band of saclava has been widened in

consequence of synaposematic approach to the other species of

Nej)tis in Madagascar, and perhaps partially under the influ-

ence of Amauris nossima, Ward, in which the white markings

are so strongly developed. The synaposematic sensitiveness of

Neptis to the African species of Amatiris as well as to other

Daiuiinx in other regions has been referred to in Trans. Ent.

Soc. Lond. 1902, pp. 467-8. Nej^tis kikideli, Boisd., of Mada-

gascar, described as a common species by Mabille, is distin-

guished by a great development of the white markings, and
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Mr. Grose-Smith informs me that he possesses an allied un-

described species from the same island with even broader

bands, especially upon the posterior wings. Furthermore

Neplis vielella, D. and H., is represented in Madagascar by

the form gratilla, Mab., in which, as in saclava, the white

markings are larger than in the African form. Another black

and white species, N. sextilla, Mab., is unknown to me. There

is therefore clear evidence of the existence in Madagascar of

a powerful combination in which the white markings are

especially well developed.

2. The Tawny Markings of the Island Species.—It is diffi-

cult to decide between the two alternative interpretations of

the difference in colour between saclava and the four species

in the outlying islands. If white markings are ancestral in

saclava it follows that the tawny colour has been evolved

independently in the north-western and eastern species.

Furthermore we have no cause to assign for the change except

the vague and unsatisfactory one of isolation. The relation-

ship of the two north-western species is also opposed to this

interpretation. We may infer from the differences between

them that comorarum has been isolated for a much longer period

than mayottensis, and yet the tint of their yellowish markings

is almost precisely the same. It therefore appears to me more

likely that saclava formerly possessed in Madagascar, and

probably also in Africa, markings of a tawny colour, and that

these have been gradually changed to white on both areas

as the result of a synaposematic approach to other black

and white species of Neptis. The four outlying species did

not encounter any such causes of change. According to this

hypothesis the eastern species represent an early emigration

when the markings of saclava were of a deep tawny tint,

while the north-western species represent a much later phase

when they were far advanced towards white. Mimetic

approach commonly advances more rapidly in the female sex

;

and the faint cream tint of the male saclava may be a lingering

trace of an earlier tawny shade. The difference between the

pale markings of male and female is, however, so minute that

a long series of fresh specimens should be compared before it

can be accepted as firmly established. If the suggestion made
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on p, vi that Libythea cinyras, Trim., is a mimic of JVeptis

frohenia be sound, it would support the conclusion that the

tawny markings are of great age.

h. Changes Subsequent to Isolation.—Although it is

evident that the two north-western species are specially

related together, and the two eastern species also specially

related, so that they represent two distinct emigrations from

Madagascar, it is nevertheless true that more complete and

probably far longer isolation in the outermost island has

been followed by certain changes which have much' in common
on the two sides. In some characters the north-westernmost

N. coxinrarum differs from A^. mayottensis in much the same

way that the easternmost frobenia differs from dumetorum.

Both east and west of Madagascar the more remote and

isolated species has undergone simplification in the details of

pattern nnd outline, shown in a reduction of the undulations

of the outline, the comparative obscurity of the marginal and

submarginal pattern, and in the loss or faint development of

minute details in the pattern of both surfaces, especially the

under. This last effect is far more evident in frohenia. In

one feature, however, the upper surface of comoramm departs

further from mayottensis than fi^ohenia from dumetoruyn, viz.

in the loss of the mark on the inner margin which, in other

species of the saclava group, prolongs the band of the hind-

on to the fore-wing. This is an isolated feature ; for in the

retention of minute white points in the cell of the fore-wing

upper surface and in the whole pattern of the under surface,

comorart(,m is immensely nearer the saclava group than

frohenia or even chmietortimi.

The pronounced simplification which has occurred in the

two most isolated species has been accompanied by a remai'k-

able persistence in the larger and more conspicuous elements

of the pattern, so that during flight or at rest with wings

expanded, y^^oSew/rt, at a little distance, would closely resemble

ihimetorum, and comorarum, under similar circumstances,

7)iayottensis.

Such are the changes which have taken place in the two

most isolated species of this group of Nej^tis, and it is im-

portaut to separate sharply the reraai^kable and interesting
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facts from any attempt—in this case peculiarly difficult—to

explain the causes.

The minutire of an aposematic pattern such as that of

JVejHis may well be kept up by selection on an ai*ea where

two or more species exist together, and where e.g. an elabora-

tion of the marginal markings is common to all. Under these

circumstances, too, elaboration would probably be gained by a

species with simpler pattern brought by migration into the

area in question. When, however, an aposematic species

with elaborate pattern becomes isolated, we should expect, on

the very same principles that are believed to account for the

growth of MUllerian resemblances generally, that enemies

would continue to test with especial severity large departures

from the average specific pattern. But in this case the

numbers composing the average, being made up of the majority

of the individuals of but a single species, would exert an

influence less powerful than that of the far larger number

contributed by two or more species. If this reasoning be

sound we should expect that a less searching selection would

permit departures in minute detail, while it would still cut oil

large and conspicuous departures from the average. Thus,

perhaps, may be explained the simplification in detail and

persistence of general effect. It would furthermore follow as

a general conclusion that after isolation aposematic patterns

would tend to be kept more constant than others. Against

this tendency must be set the special liability of aposematic

species to enter fresh combinations—a tendency of course

held in check in these small outlying islands.

A discussion on the change of coloration in insular forms

of this and other lepidoptera followed, in which Dr. T. A.

Chapman, Mr. G. A. K. Marshall, the Rev. G. Wheeler,

Col. N. Manders and other Fellows participated.

Mimicry in Bourbon Butterflies.—Lieut. -Colonel N.

Manders exhibited a collection of butterflies from Bourbon

demonstrating examples of mimici'y and the effects of the

intei'action of species. At a previous meeting of the Society

he had exhibited a series of the nireus group of Papilios from

Africa, Madagascar and the neighbouring islands, in which he

pointed out that whereas both sexes were of some shade of green
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and therefore resembled each other, in Bourbon the female of

the indigenous species (P. phorhanta) was brown and quite un-

like the male. He attributed this to the effects of mimicry,

Eaphea goudoti being the model. It had since been suggested

to him by Professor Poulton and Mr. Trimen that Euplcea

eiiplion resembled both P. phorhanta and Salamis a'ngustina far

more closely than E. youdoti, and they were of opinion that

this had been the model for the two species. Against this

view was the fact that E. euplion was strictly confined to

Mauritius, and no record of its occurrence in Bourbon was

forthcoming. This undoubtedly closer resemblance of eitphon

had led him to further investigate the matter, and there ap-

peared to be two hypotheses to account for its disappearance

:

either goudoti was a modified descendant of euphon, or in some

way it had replaced it. With regard to the first point he

showed essential differences between the two
;
goudoti being

more closely connected with that group of Eriploeas placed by

Moore in the genus Vadehra, and euplion with those in his

genus Nifara. He then discussed the possibly Malayan origin

of goudoti, and remarked more particularly on its extraordinary

resemblance to E. woodfordi from the Solomon Islands, and

expressed the opinion that all the Euplceas of this group were

derived from the same ancestral type, and suggested E.

climena from Amboina and Ceram as being nearest to it. He
dealt with the former history of Mauritius and Bourbon, and

explained that both during the Dutch and French occupation

in the seventeentli and eighteenth centuries a large number of

Malayan plants were introduced into those islands, and that

inasmuch as the voyage from Java was only of three weeks to

a month's duration, there was no inherent improbability of

E. goudoti being brought to Bourbon by one of the Dutch or

French ships. He concluded by describing the jjhysical

characteristics of the island, and said that the area favourable

for the existence of Euploias was extremely small, and as the

larvfe of goudoti and PAiplion fed on the same plants there was

in all probability a struggle for existence set up in which the

invader proved the stronger and eventually exterminated its

rival.

Professor Poulton desired to congratulate Colonel Manders
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for the careful mannex' in which he had worked up the evidence

bearing upon his brilliant suggestion. As one who had arrived

at an alternative interpretation—-viz. that goudoti represented

a recent modification of euphone in the island of Bourbon—he

desired to express his agreement with Colonel Manders, and

his conviction that the most probable solution of a puzzling

set of facts had been afforded by the hypothesis he had so

cleaily explained to them that evening. He also remarked

that in the neighbouring island of Kodriguez there was a

species of Eurploea {(lesjardinsi) greatly resembling euphon,

and no doubt a geographical race of that species. This fact,

he considered, also suggested that euplion formerly existed in

Bourbon.

Food of Glow-worm.—Mr. W. J. Lucas showed a larval

glow-worm found at Oxshott on May 4, inside the shell of the

.snail Helix cantiana. There was no doubt that the larva was

feeding on the snail, for on breaking away parts of the shell

the moist remains of it were found near the apex.

Types of Oxygastra.—Mr. Lucas nlso brought for exhibi-

tion the c? , ? J
and nymph of the dragonfly Oxygastra curllsii,

first described by the late J. C. Dale, and at that time sup-

posed to be confined to the British Islands.

Rare British Beetle.—Mr. H. St. J. Donisthorpe showed

an example of the rare beetle Xantholinus disians, Kr., taken

at Helton, near Dumfries, on May 1.

Pajyers.

Mr. W. J. Lucas, B.A., read a paper on "The British

Dragonflies of the ' Dale Collection.'
"

Dr. T. a. Chapman, M.D., F.Z.S., read a paper on " The

Distinctness of Several Species of Everes, determined by their

Genitalia," and exhibited photographs to illustrate his remarks.

He announced that as the result of his investigations Everes

argiades, Pall., and the so-called var. coretas were separate,

though very nearly allied species.
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Friday, May 15th, 1908.

Conversazione

(in the rooms of the Civil Service Commission, Burlington

Gardens, W.)

The Fellows, and guests to the number of about 300, were

received by the President, Miss Waterhouse, Professor

E. B. PouLTON, F.E..S., and Mr. H. Rowland-Brown,

Secretary and Vice-President.

In the Jjarge Room the following exhibitions were shown :

—

1. Professor E. B. Poulton, F.R.S. Mimicry in American

Papilios.

1a. Col. D. Bruce, F.R.S. Microscopic preparations to

illustrate the Entomological Aspects of the Sleeping Sickness.

2. Lt.-Col. N. Manders, R.A.M.C. Series of Melanitis

leda taken at different seasons.

3. Dr. G. B. LoNGSTAFF. Plants of Brijophyllum calychmm,

a favourite resting place of Callidryas euhide.

Rest attitudes of Butterflies.

Flies mimicking Wasps.

Water-G rasshoppers.

oA. Dr. F. A. DiXEY and Dr. G. B. Longstaff. Scents in

Butterflies.

4. The President. Illustrations of Tsetse and other biting

Flies.

5. Mr. E. A. Butler. Dimorphism in Hemiptera, and

recent additions to the British List.

6. Mr. R. Shelford. Insects preserved in Amber.

7. Lt.-Col. C. T. Bingham. Nest of Wasp from Assam,

with occupant attacking spider.

8. Mr. H. J. Elwes, F.R.S. Variation and Dimorphism in

Indo-Chinese and Indo-Malayan Butterflies.

9. Mr. W. J. Kaye. Heliconine Butterflies from British

Guiana.

10. Mr. W. F. Rosenberg. Rare Heterocera from South

America.
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11. Mr. H. Eltringham. Mimicry in African Butterflies.

12. Mr. 0. E. Janson. Goliath Beetles.

13. Dr. H. 0. Phillips. Parasites ou Lepidoptera.

14. Mr. G. T. PoRRiTT. Melanism in West Yorkshire

Lepidoptera.

15. Mr. C. P. Pickett. British Lepidoptera.

16. Mr. L. W. Newman. Living British Larv;e and Pupae.

17. Mr. A. SiCH. Lepidoptera of South London.

IS. Mr. Selwyn Image. Lepidoptera observed within six

miles of Charing Cross.

19. Mr. R. Adkin. Local Variation in a common British

species.

20. Mr. S. J. Capper. Drawings by Mr. S. L. Mosley of

varieties of British Lepidoptera.

21. Dr. H. C. Phillips. Drawings of Butterfly Subjects.

22. Mr. Selwyn Image (for Mr. Christopher Whall).

Drawings by Miss Garnet of Coleophorid species.

23. Mr. A. H. Junes. The Genus Anthocharis.

24. Miss M. E. Fountaine. Spring Butterflies of the

Mediterranean Region.

25. The Rev. G. Wheeler. Rare and variable species of

Swiss Butterflies.

26. Dr. T. A. Chapman. Homoeochromatism in French

Butterflies.

27. The Obligation Book of the Entomological Society of

London with the signatures of the Duchess of Kent and the

Princess Victoria, afterwards Queen Victoria.

28. Mr. A. W. Bacot. Malacusoma neustria and j\J.

castrensis, and their hybrid forms.

29. Mr. L. B. Prout and Mr. A. W. Bacot. Experiments

in Mendelian Heredity with Acidalia virgularia.

30. Mr. A. Hall and Mr. C. J. Grist. Mimetic Nympha-

line Butterflies and their Models.

31. Mr. S. Edwards. Morphos.

32. Mr. J. A. Clark. Varieties of Peronea cristana.

33. Mr. R. South. Aberrations of Peronea cristana and

P. hastiana.

34. Mr. H. St. J. DoNisTHOiiPE. Insects and other forms

associated with British Ants.
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The British Ants.

Observation nests of Formica rufa and F. saiujuhiea.

35. Mr. A. Harrison and Mr. H. Main. Local forms and

varieties of Pieris napi and Aplecta nebtdosa.

36. Mr. A. E. ToNGE. Stereoscopic Photographs from

nature.

37. Mr. H. J. Turner. Life Histories of the genus

Coleophora.

38. Mr. E, B. Nbvinson. British Aculeate Hymenoptera.

39. Mr. H. Main. Photographs of Lepidoptera.

40. Mr. F. Enock. Microscopic demonstrations.

In the small room microscopic demonstrations were given

during the evening by the following firms :—Messrs. R. and

J. Beck, Ltd., Messrs. Ross, Ltd. and Mr. Charles Baker.

In the Theatre Mr, H. St. J. Donisthorpe delivered an

address on " The Inhabitants of Ants' Nests in Britain," and

Col. D. Bruce, O.B., F.E..S., on "The Entomological Aspects

of the Sleeping Sickness."

In the Large Hall, where refreshments were served, the

Aeolian Ladies' Orchestra performed a selection of music

under the direction of Miss Rosabel Watson.

Wednesday, June 3rd, 1908.

Mr. H. Rowland-Brown, M.A.,Vice-President, in the Chair.

Fxhibitions.

PSEUDOGYNES OF AN AnT.—Mr. H. St. J. DoNISTHORPE

brought for exhibition pseudogynes of Forjnica sanguinea,

caused by the presence of the beetle Lomechusa strmaosa in

the nest, from the New Forest. Professor E. B. Poulton
said that corresponding forms of an ant had been found in

North America caused by the presence of a corresponding

beetle in the nest.

Living Coleophorid, and Asilid with Prey.—Mr. 11. J.

Turner showed living larvte of Coleophora mariliineUa on

Artemisia, and also a species of Asilidse and its prey.

Leaf Insects from Seychelles.—Mr. C. J. Gahan exhibited
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living specimens of a "leaf-insect" from the Seychelles, bred

in England by Mr. St. Quintin, probably Pulchriphyll'mm

crurifoUum, Serville. Mr. Meade-Waldo stated that these

insects were brought originally from the Seychelles by Lord

Crawford, and that those exhibited belonged to the second

genex'ation.

Lampyrid^ prom Ceylon.—Mr. Gahan also exhibited some

Lampyridse, of considerable interest collected by Mr. E. E.

Green in Ceylon, and including both sexes of the genera

Lampriijera and Dioptoma, the females of which had hitherto

been unknown. The females of both genera were larviform
;

that of Lamjyrigera resembled in form the lai'va of the same

genus, but differed in the greater development of the antennae

and tarsi, the former being G to 7-jointed and the latter

3 or 4-3ointed ; the eyes were, however, simple as in the

larva. The female of Dioptoma had a general resemblance to

the female of Di-ilus flavescens, but was furnished with a very

distinct photogenic organ, as evidenced by the large, bright

yellow sternal plate of the seventh abdominal segment ; the

eyes were facetted, emarginate behind as in the male but

much smaller in size; the antennte were 12-jointed and the

tarsi 5-jointed. He showed also a larviform insect, probably

an adult female, which he had found to be full of eggs. This

insect was of the same genei'ul type as those remarkable

trilobitiform insects, described by Perty, Westwood and others,

and which had generally been regarded as the larvje of

Lycidx or Lampyridx. Like these it had large spiracles on

the methathorax. He called attention also to the existence in

China, Ceylon and the Malay Peninsula of remarkable

lax-viform females greatly resembling the females of the

American group Phengodhii, and being somewhat similarly

provided with rows of luminous points. The males of these

forms were not yet identified, but he suspected they would

prove to belong to genera at present i-eferred to the family

Dr'didx.

Mr. K. Shelford remarked that in several of the Mala-

coderm Coleoptera from the Malay Archipelago regarded as

larval or apterous forms, the males and females were indis-

tinguishable, and underwent practically no metamorphosis.
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Rare and Blind Beetles.—Mr. G. C. Champion exhibited

specimens of Dromius angtostus, Brulle, and Cryptophagus

l<j)vendali, Ganglb., recently recorded by him from Woking
and the New Forest respectively ; also two species of the

Staphylinid genus Leptotyphlus and one of the Cui-culionid genus

Alaocyha, calling attention to the fact that these extremely

minute blind South-European insects were much smaller than

any known British representatives of the groups in question.

Rhopalocera from the Canaries.—Col. C. Swinhob ex-

hibited several boxes of butterflies taken by him during the

present year (1908) in the Canary Islands, chiefly from Grand

Canary and Teneriffe. They included amongst others Pieris

rapse, showing a tendency to lose the black spots on the upper

sides of the wings, P. brassicee var. cheiranthi, Hb., P. dapUdice,

Gonopteryx cleobule, Chrysophamos phlxas, Vanessa atalanta (a

rare species in the islands), V. indica, var. vidcania, Godt.

(common), Pyrameis cardui, Golias edusa, Argynnis pandwa,

A. lathonia, Pararge xiphia, var. xiphioides, Stgr., Epdnephele

jurtina, var. Mspidla, and Lampides ivebhianus, the one butterfly

peculiar to the islands. He observed that with the exception

of the last-mentioned all the species met with suggest a

foreign origin.

Papers.

Mr. J. E. Collin communicated "Notes on the value of the

Genitalia of Insects as guides in Phylogeny," by Mr. W.
Weschi^, F.R.M.S.

Dr. D. Sharp, M.A., F.R.S., communicated a paper "On
certain iVycteribiidie, with descriptions of two new species from

Formosa," by Mr. Hugh Scott, B.A. (Cantab).

Dr. J. L. Hancock, M.D., communicated a paper on

"Further studies of tlie Tetriginse. (Orthoptera) in the Oxford

University Museum."

Mr, J. C. MouLTON read a paper on " Mimicry in Tropical

American Butterflies."

Professor E. B. Poulton, F.R.S., read a paper on "Heredity

in Papilio dardanus from Natal, bred by Mr. G. F. Leigh,

F.E.S., of Durban," and exhibited, in illustration, a large

series of the forms of P. dardanus from Natal and Chirinda.
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Mr. Hamilton H. Druce, F.L.S., read a paper on " New
species of Hespeiiidse fi'om Central and S. America," and

exhibited the specimens described ; also a series of the sub-

family PyrrhopygiiiBR, together with the genus Erycides of the

sub-family Hesperiinae showing the great similarity of some of

the species with those of the Pyrrhopygiiie genus Jemadia, and

also pointed out that the sub-family Pamjjhilinix contained

genera with species again almost exact copies of those shown

in the two previously mentioned sub-families.

Dr. G. B. LoNGSTAFP, M.D., called the attention of Fellows

to a very interesting paper on "The Life History of House

Flies," by Dr. A. Griffith, M.D., D.P.H., in the monthly

publication "Public Health."

Conversazione.

The Vice-President made a statement relative to the

expenses of the Conversazione, and informed Fellows who had

kindly placed their naines on the Guarantee Fund list that

they would be asked to pay a contribution not exceeding 5s. Ad.

in the pound.

Mr. F. Merrifield proposed a vote of thanks to the

Fellows who had been chiefly instrumental in making the

Conversazione a success, and the Vice-President begged to be

allowed to mention in particular the services rendered by

Mr. R. Adkin and Mr. Stanley Edwards, who had under-

taken the whole work of arrangement in connection with tlie

exhibitions.

The vote of thanks was given unanimously.
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Wednesday, October 7th, 1908.

Mr. C. O, Waterhouse, President, in the chair.

Election of Fellov.s.

Mr. James J, Joicey, of 62 Finchley Road, London, N.W,,

and Mr, Egbert M. Pkideaux, of Woodlands, Brasted Chart,

Sevenoaks, were elected Fellows of the Society.

Oh'itimry,

The decease was announced of Mr. T. Maddison.

Oxford University Museum Jubilee

It was announced that the Society would be lepresented by

Commander J. J. Walker, R.N., M.A, F.L.S., at the Cele-

bration of the Fiftieth Annivei'.sary of Oxford University

Museum, on October 8th.

Exhibitions.

Mimicry of the meljpomene-iAK^ Ileliconii by other

GROUPS OF South American Butterflies.—Dr. F. A. Dixey

exhibited specimens of Neotropical butterflies belonging to the

Erycinidse, Acrgeinse, Heliconinae, Nymphalinse, Pierinjo and

Papilioninse, and remarked upon them as follows :

—

"On March 18 last, Mr. W. J. Kaye, in exhibiting three

species of the Pierine genus Pereute, together with specimens

of the Nymphaline Adelpha lara, Hew., called attention to the

fact that these species, which all bear a general resemblance

to each other, are found together in the Chancamayo district

of Peru at an elevation of from 2500 to 3000 feet. He added

that it was wrong to suppose that any IleUconius of the

mel2wmene-\ike group entered the combination, inasmuch as

Ileliconii of this pattern did not ascend to such an elevation,

or if they did, it was only as a rare exception. For the like

reason Mr. Kaye thought that my suggestion, made in 1896

(and previously in 1894), of an association between P. leuco-

drosime and H. meljiomene was ' an impossible conclusion.'

" I am of course perfectly ready to accept the testimony

PROC. ENT. SOC. LOND., Ill, IV. 1908. D
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brought forward by Mr, Kaye as to the spatial relations of

these forms in the district named, but I observe with interest

that in a note to the record of his exhibition in our recently-

published 'Proceedings' (Proc. Ent. Soc. Lond., 1908, p.

xxiii), he mentions the fact that according to Seitz, ' in

Colombia Pereute leucodrosime, Fapilio euterpinv.s, Adel2)ha

isis and Heliconius melpomene all occur together on the same

bush.' This obviously discounts the value of the observations

made in Peru, considered as evidence of the exclusion of

Heliconius from the mimetic combination. No stress need be

laid on the mention of H. melpomene instead of one of the

forms which so closely resemble it, as for instance H. hijdarus,

inasmuch as before the publication of Kiffarth and Stichel's

excellent systematic work on the genus, many of the melpo-

mene-\ike forms were but vaguely distinguished from one

another ; and even now it is very probable that by those who

do not happen to have made a special study of the genus, forms

are inadvertently spoken of as melpomene which are really

quite distinct from that species as at present defined. In 1896

I used H. melpomene as an illustration ; but in the earlier

passage then referred to, I spoke of the resemblance as being

shared by many species of Heliconius, including H. hydarus

(Trans. Ent. Soc. Lond., 1894, p. 294 and note; ibid., 1896,

pp. 72-75). The argument, Avhatever it may be worth, would

of course remain unaffected even if it were shown that species

had been wrongly identified.

"But leaving this part of the question, I wish to draw

attention to the very wide prevalence of this general type of

pattern (a dark wing-surface crossed by a diagonal reddish

band) in the Neotropical region, as exemplified by the speci-

mens I now exhibit. Opinions may differ as to how far these

various forms are in mimetic relation ; that such a relation

exists between some at least of them will I think be generally

admitted. For instance, the mimetic parallelism between the

two sections of Heliconius, which Mr. Kaye has so fully

demonstrated to us (Proc. Ent. Soc. Lond., 1907, pp. xiv-xvi),

seems to be undeniable. The relation also between the Papilio

and the Pierines in this exhibit can scarcely be doubted. It is

true that the latter combination, which, as Mr. Kaye says, is
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no doubt mainly an upland assemblage, falls somewhat apart in

aspect from the vieljwmene-like Heliconii, but it is to be observed

that the latter are not entirely confined to the lowlands. Two
species from Ecuador here shown (//. vidcamis and H. cyrhia)

are from series captured at an elevation of 3500 feet, which is

quite high enough for any Pereute. Still more important is

the fact that many other forms are seen to exist which may
very well bind together the inhabitants of the heights and

of the plains in one mimetic assemblage ; the Catagrammas,

for instance, are stated to occur at all elevations. Another

fact to be borne in mind is that the distribution and move-

ments of the enemies have to be taken into account as well

as those of their prey ; and until we know for certain that

these enemies are similarly limited in their range, we cannot

well exclude the possibility of the extension of the mimetic

influence of a given species beyond its own area of distribution

** It may be remarked, in conclusion, that the ' aposeme

'

shades off in various dii-ections ; one of them being probably

exemplified by the Erycinids exhibited, and another by the

Actinotes."

The species shown were

—
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H. hydarus, Hew.

H. erato, Linn.

magnificus, Riff.

H. amphitriie, Riff.

H. cyrhia, Godt.

Nymphalin^.

Catagramma denina, Hew.

C. pasithea, Hew.

C eunomia, Hew.

C. parima, Hew.

Adelplia lara, Hew.

Eresia castilla, Feld.

Agrias amydon, Hew.

PlERINiE.

Pereute charops, Boisd. J .

Trinidad, Central

America, Colombia.

Guiana, Peru, Ecuador.

Peru.

Ecuador.

Guatemala to Ecuador.

Peru,

Amazon.

Colombia, Ecuador.

Colombia, Peru.

Colombia, Ecuador.

Colombia.

Central America, Colom-

bia, Ecuador.

Colombia.

Ecuador, Peru.

Colombia, Ecuador.

P. callinice, Feld.

Gatasticta teutamis, Hew. ? .

Papilionin^.

Pajjilio euterphiiijS, Godm. and

Salv.

C. teutamis $ and P. euteTp>inus were represented by coloured

drawings.

Butterflies from South Spain.—Mr. W. G. Sheldon

brought for exhibition a case containing butterflies from

Andalusia taken in the spring of this year. They included

Anthocharis helemia and var. glance; A. tagis, low-level and

high-level forms, with A. tagis, var. belleziiia, from Digne, for

comparison ; Zegris eupheme, var. meridionalis ; Meliteea phoebe,

var. occitanica ; M. deione, a very large and well-marked form

;

Melanargia ines, with one striking aberration showing a strong

melanic tendency ; and large bright Nomiades melanops, with

French specimens for comparison.

Aberration of Dryas paphia.—Dr. Herbert Charles

showed a remarkable aberration of Dryas p)aphia taken by
him in the New Forest in July last. With the exception of

the borders, and the bases, the Aving surfaces were suffused with
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deep velvety brown triangular patches, the macuiations being

entirely absorbed therein.

Living Larv^ of Blatta.—Mr. Hugh Main showed living

larvje of Blatta ijermanica to illustrate their colourless condition

on first mnergence.

Eare British Beetles and dipterous parasites.—Mr.

H. St. J. DoNisTHORPE exhibited examples of (a) Agrilus

biguttatus, F., taken in numbers in bark of old oak in Sher-

wood Forest, July 1908. It had not been taken in Britain for

about thirty years, this being the first record for the Midlands.

Formerly it occurred in Darenth Wood, but is not found there

now
;

(b) Pyropterus affinis, not uncommon in Sherwood Forest,

July 1908
;

(c) a species of Phora, with pupse bred from

larvae which came out of the body of a Clerics formicarius taken

alive in Sherwood Forest, July 1908, with the Agrilus, and

probably parasitic on it
;
[d) Trogolinus anglicanus, Shp., a

specimen taken at Bembridge, Augvist 3rd, 1908, with a speci-

men from Plymouth, and only known before to occur in New
Zealand and at Plymouth, where it was discovered by Mr.

Keys. This captui^e seemed to dispose of the idea that it could

have been introduced from New Zealand
;

(e) Phyto melano-

cephala, Mg., bred from wood-lice taken at Bembridge, I. of W.,

August 1908, with pup^e, and a wood-louse with dipterous

pupa in situ. The life-history of fly was hitherto unknown,

though the larvse of Phinophora atramentaria, Mg., a nearly

related species, have beenrecorded as parasitic on Oniscus asellus.

Gynandromorphous pieris.—Mr. A. Harrison exhibited a

gynandromorphous example of Pieris na2n, bred from parents

taken in North Cornwall this year.

Rare British Neuroptera.—Mr. E. R. Speyer exhibited a

case of rare and interesting dragonflies taken in the British

Isles in 1908, including («) Symjyetrumfonscolombii, Selys. A
$ and $ , taken in Hertfordshire on June 24th and July

27th respectively. The specimens were evidently part of a

migration, the 5 , being the first taken in England, since that

announced by Mr. Boyd in Cornwall in the E. M. M. Vol. 39,

p. 201 (1903). Mr. K. J. Morton is of opinion that the

insect takes more than a year to arrive at maturity, and,

therefore, those taken in England are probably in their second
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year
;
(b) Somatochlora metallica, Lind., a cj captured in Sussex

on August 4th, being the first authentic record of this

insect in England. Dr. Buchanan White discovered the

insect in Scotland in 1869, and Mr. J. King of Glasgow took

it again in 1899 in the same locality. Whether the specimens

observed in Sussex were migratory or not, has still to

be determined, but at the end of August several ? $ s were

seen, one of which was evidently ovipositing
;

(c) Anax

imperator, Leach, a ^ caught in Hertfordshire on June 24th

with LibeUula depressa, S , in its jaws
;

{d) Libellula depressa,

Linn., two ? 5 s taken late in the season, showing the appear-

ance of blue powder on the abdomen
;

(e) Libellula quadri-

maculata, Linn., four specimens ; two taken in Sussex, showing

the remarkable difference in the amount of suffusion on the

wings in individuals from the same locality : the other two

from widely different localities, one from North Wales showing

great, and one from VentUor, Isle of Wight, showing very

little wing-suft'usion, proving that the supposition that speci-

mens from the north have much less wing-suffusion than those

from the south, and vice versd, is unfounded. The greatly

suffused specimen from Sussex had no black suffusion under

the pterostigma, which is normal : the specimen from the Isle

of Wight was caught by Sir W. Parker.

The case also contained the following insects :

—

Orthetrum cancellatum, Linn., $ and $ , from Herts

;

Cordulia a;nea, Linn., (J,from Burnham Beeches, Bucks;

Brachytron j^ratense, Mlill., c^and $ , from Oxford ; Platycnemis

pennipes. Pall., $ and $ ,var. laciea, from Oxford ; Erythromma

naias, Hansen ; specimens from Herts, Bucks, Sussex ; and

Pyrrhosoma tendlmn, Linn., $ and $ , from Sussex.

New and hare British Beetles.—Mr. Norman Joy exhibited

examples of Coleoptera new to the British list, including

Oxypoda perpUxa, Muls., Cornwall; Sunius lyonessius, Joy,

Scilly Isles ; AnisotomaJiavicornis, Bris., Bradfield ; Melanoph-

thalma truncatella, Mannh., Norfolk ; Cryp)top>hagus hirfulus,

Kr., Scilly Isles; LUargus coloratus, Rosenh,, Sherwood;

Corticaria linearis, Payk., Bradfield; C longicoUis, Zett.,

Epping ; and Longitarsus nigerrlmus, Gyll., Cleethorpes.

Rare British NsuRorTERA.—Mr. H. M. Edelsten showed
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specimens of Mschna isosceles and Libelhda fulva from

Norfolk Broads, taken in June last, and Orthetriim cserulescens

from Chagford, taken in July,

Parasites on Flies.—Mr. W. J. Lucas exhibited a spike of the

grass Molinia cserulea with dead Syrphids, Melanostoma scalare,

Fabr., attacked by the parasitic fungus Empusa muscx, found

on Esher Common, October 3rd, 1908. Most were attached

by the point of the head only in a very peculiar manner,

and apparently all were females.

Cryptamorpha desjardinsi in Hampshire.—Mr. 0. E.

Janson exhibited a specimen of Cryptamorplm desjardinsi,

Guer., found by Mr. F. C. Selous running on a table-cloth in

his house at Bai-ton-on-Sea, Hants, on June 26th. This beetle

is recorded as living in banana plants in Mauritius and

Madeira, and may have been introduced here in the banana

fruit.

Mr. H. St. J. Donisthorpe said that Mr. Bagnall had found

this species in the cellar of his house at Winlaton-on-Tyne.

Commander J. J, Walker reported having taken it in the

sheathing leaves of a banana in Kawau Island, New Zealand,

and Mr. G. C. Champion remarked that it was probably

imported among the dry leaves of the banana, not in the

fruit, as he had found various species of the allied genus

IWephanus in the pendent leaves of Musaceous plants in

Central America.

Rare British Coleoptera and Hemiptera.—Mr. G. C.

Champion, on behalf of Mr. W. West, who was present as a

visitor, exhibited specimens of the following insects : Aleochara

crassiuscula, Sahib., taken at Gt. Yarmouth in May 1908
;

varieties of Donacia dentipes and D. simplex, from Caistor

Marshes ; Nabis hoops, Schiodte, taken at Esher, in August

1908 ; and Idiocerus scurra, Germ., taken at Blackheath,

Kent, in September 1908.

Rare and Variant British Heterocera.—Mr. L. W.
Newman brought for exhibition specimens of («) Crymodes

exulis from the Shetlands, including one female. The $ of

this species is very rare, and until this season (when some

six or seven were taken) only a very few were known. One $

exhibited was of the rich dark brown form while the rest were
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the light brown form
;

(b) Gallimorpha domimda, two yellow

aberrations bred from East Kent ova. In 1906 a yellow $ was

bred. This was paired with a typical red S and the result in

1907 was that the whole brood were typical Reds. These

lieds were paired, and in 1908 the brood (a small one)

produced 25 per cent, of the yellow form
;

(c) Camptogramma

Jiuviata, a varied series bred from ova laid by a $ taken at

Eastbourne, the most remarkable specimens being a $ with

the band broken in the centre, a $ with the band entirely

wanting, and a $ devoid of the usual orbicular spot
;

{d) a

yellow aberration of Noctua ruhi, from Yorkshire.

Pajiers.

Dr. G. B. LoNGSTAFF, M.D., read a paper on " Bionomics of

Butterflies."

Mr. L. J. Hare, F.E.S., communicated a paper on " Some

additions to the Perlidse, Neuroptera-Planijyennia and Tricho-

ptera of New Zealand."

Mr. Roland Trimen, F.R.S,, communicated a paper " On
the larvaa of Hanianumida dxdalus, Fab. , Hoj)Utis phyllocatnpa,

n. sp., and Eidoplionotus myrmeleon, Feld., with descriptions of

the imagines of the two Heterocera."

Mr. A. M. Lea, F.E.S., Government Entomologist, Tas-

mania, communicated " A revision of the Australian and

Tasmanian Malacodermata. "

Wednesday, October 21st, 1908.

Mr. C O. Watbrhouse, President, in the Chair.

Election of an Honorary Fellow.

Monsieur Charles Oberthur, of Rennes, France, was

elected an Honorary Fellow of the Society.

Election of Fellows.

Mr. Charles B. Antram, of the Insectarium, Kanny Koory,

Silchar, RO., Cachar, Entomologist to the Indian Tea Associ-

ation ; and Mr. Richard Beck, Sanderhayes, Bitterne Road,

Southampton, were elected Fellows of the Society.
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Obituary,

The decease was announced of Lieut.-Colonel Charles T.

Bingham, F.Z.S., a Fellow of the Society, and the Secretary

was asked to convey to Mrs. Bingham a message of sympathy

from the Society.

Exhibitions.

Rare Beetle at Purley.—Mr. E. C. Bedwell exhibited

examples of the rare Lainellicorn beetle Gnorimus variabilis,

L., found by him in thick frass vmder the bark of old oaks,

near Purley Oaks, Surrey, in the larval state, in May last, and

again as imagines in the same locality in the following month.

He described the species as one becoming extinct in the United

Kingdom, when the President said it had been reported from

Windsor Forest in 1892.

Abnormal Pytho depressus.—Mr. G. C. Champion showed

a specimen of Pytho depressus, L., with two tarsi to the right

hind-leg. It was bred from a larva or pupa found under pine-

bark at Binn, Switzerland, and the abnormal growth may

have been due to the attacks of other larvae kept in the same

box.

Forms op Thais.—Mr. W. G. Sheldon exhibited a case

containing several forms of Thais rumina, the var. medesicaste,

and the ab. cantetieri, Hey., from South Spain, and from

France.

"Wing suffusion of Libellula.—Mr. W. J. Lucas brought

for exhibition a set of eight examples of Libellula quadri-

maculata from Scotland, and the South of England, to illus-

trate the range from the type form to the var. pnemcbilcc of

Newman. The variation takes two lines, one the development

of the blackish suffusion beneath the nodes and pterstigma

;

secondly, a saffron suffusion parallel to the costa.

Mr. H. M. Edelsten also showed a varied series of the same

dragonflies from the Noi'folk Broads.

Aberrant Dryas paphia.—Mr. L. W. Newman exhibited

paintings of two forms of Dryas paphia bred by him this

season from ova of parents taken at Brockenhurst, generally

resembling the aberration of this butterfly shown by Dr.

Herbert Charles at the last meeting.
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Professor E. B. Poulton, F.R.S., enquired as to the means

by which the young larvte were brought through the winter.

The method employed was somewhat complicated, and Mr,

Newman subsequently prepared the following account which,

it is believed, will be of service to Fellows of the Society and

other naturalists who desire to test the application of Mendel's

Law to forms with hybernating larvoB, such as the valezina var.

of the female D. papliia.

Hints as to the Egg-laying and Hybernation of Larvae

OF D. Paphia.—The female butterflies are confined in cheese-

tubs : in each of these I jjlace a spray of flowers which is

kept sprinkled with honey and water made into a syrup.

Pound the inside of the tubs are pieces of rough bark, and

over the top mosquito netting. In nature the females of

'pa'pliia often lay their eggs on the bark of trees ; for the

young larv£ie hybernate without feeding in the autumn and

consequently at once require a safe and dry place in which to

pass the winter. In captivity the females lay freely on the

bark I place in the tubs and on the mosquito netting. The

eggs change colour quickly, and the young larvse hatch in

about fourteen days. Just before the larvae hatch, I take the

bark out of the tubs and place it in large glass-topped metal

boxes which I have specially made for the purpose. On the

top of the bark I place a layer of fine " wood wool," such as

is used for packing. Many of the young larvse crawl into the

crevices of the bark, while others affix themselves to the

" wood wool." The eggs laid on the mosquito netting are

treated in the same manner, the netting being lightly i-olled

up and placed in the bottom of the glass-topped boxes and

wood wool over it. The metal boxes are then stored away on

the stone floor of a cold greenhouse till the spring. As a rule

the larva3 are on the move about mid-February : I then remove

the lids and stand the boxes on their sides in huge cages,

14 to 20 ft. long and 4 to 8 ft. broad, planted with growing

violets. When the larvae require food they crawl out of their

winter home, and at once find food close at hand. The metal

boxes should be as large as possible: Those I am now using

are 6 in. deep and 12 in. in circumference, and I wish they

were four times as large. This year I am employing large
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bottles for the purpose. The violet cages or frames are

covered with glass when placed in a cool greenhouse, with

perforated zinc when out of doors. I have also used for the

latter a removable top covered with mosquito netting. This

can be stored during the winter to preserve it from rotting.

The larvtB seem to do better, and certainly feed up much

faster in the greenhouse.

I should mention all my out-of-doors cages are built on

water to exclude vermin ; first I build a huge table with six

to nine legs, these legs each stand in a bucket which is well

tarred and filled with water, then on the top of this table I

build up the cage.

I have had plenty of valezina sent me and have bred from them

a fair percentage of this variety, but no intermediate forms.

Colour derivation of Leucothyris zelica.—Mr. W. J.

Kaye showed a synaposematic series of specimens from Ecuador

comprising Ithomiirice and Pierinae. Of the former there were

Dircenna zavaletta 5$ 2$, and Leucothyris zelica 14 (?

9 . Of the latter there were Dismorphia otJwe 1 5 cj 6 $ ,

Dismorphia leicconia, 7 cj 1 ? , and Dismorphia sp. ?, 4 9 • The

whole of these specimens had been purchased unset in a

parcel of papered specimens, and information as to exact

locality and whether any specimens of these species had been

previously removed was vmfortunately wanting.

Mr. Kaye pointed out that the usual coloration of Leioco-

thyris species was black and transparent, but here was one,

L. zelica, which was yellow, and the significant fact illustrated

by the exhibit was that there were in the aggregate more

Pierines than Ithomiines, and taking L. zelica alone there

were only 14 specimens to the 33 of the associated Dismorphias.

It appeared therefore to be quite possible that the L. zelica

obtained its yellow colouring by the association with the

Pierines and played the part of mimic instead of model.

OviPOSiTiON OP A Leucania.—Mr. H, M. Edelsten ex-

hibited a tube containing ova of Leucania brevilinea, in situ,

laid within the sheathing leaf of a dead reed-stem found in

Norfolk in July 1908.

Forms of Aplecta nebulosa.—Mr. A. Harrison showed

numerous examples of Aplecta nebulosa, of the form robsoni,
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bred from parents taken in Delamere Forest. He said that

the proportion in breeding was as follows :—grey form, 25 % ;

var. robsoni, 51 % ; and var. thompsoni, 24 %.

VOSGES, AND ABERRANT BRITISH BUTTERFLIES. Mr. A. E.

GiBBS brought for exhibition a case containing (a) a series of

Everes aryiades, taken this year at various altitudes in the

Vosges region, showing a fine lax"ge form
;

(b) Lycsena bellargus,

a 5 from South Devon, with the wings on the left side, especi-

ally the secondary, splashed and streaked with male colora-

tions
;

(c) Lyceena icarus, S , also taken in South Devon,

measuring only 19 mm. in expanse; and (d) an example

of Chrysophmius phleeas, approaching on the right side

ab. schmidtii ; the ground colour of the primary being

silvery-white, with the exception of a broad streak of

copper colour extending from the base of the wing, where

it is widest to the transverse row of black spots : hind-wings

slightly caudated ; taken at Harpenden, Herts, by a school-

boy, August 11th, 1906.

Forms of Erebia and Lyc^na from Germany.—Mr. E. M.

Dadd exhibited specimens of Erebia ligea from various German

localities, amongst others from Nevindorf in the Glazer Ge-

berge, where a small series of E. euryale was also obtained.

This latter species is said to differ from E. liyea in being

smaller, in having no white pupils to the black spots, and

further in showing scarcely any white on the under sides of

the hind-wings. Although all specimens taken had four spots

on the fore-wings, it is said to sometimes have three. Also a

short series of the forms ocellaris, and extrema collected by

Mr. Esselbach at San Martino di Carozza among typical var.

adyte.

The forms ocellaris und. extrema are referred to in Staudinger's

catalogue, as also the new work by Seitz, to etiryale ; the form

adyte to ligea. Both these forms have only three spots on the

fore-wings, only one single female out of over one hundred

specimens of adgte in the exhibitor's collection having a faint

indication of the fourth spot. With regard to the examples

shown of adyte taken at Zermatt and Pontresina, among the

Pontresina adi/te was a single specimen which might be

placed amongst the ocellaris without the slightest hesitation
;
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although not quite so dark as any of them. The exhibit also

included one specimen of the form euryaloides which is

accredited to euryale in both the above-mentioned works,

occurring with the aclyte at Pontresina.

Mr. Dadd said that as far as he knew the form of euryale

with four spots did not occur at Pontresina although adyte

was in abundance everywhere. He suggested as a result of

these observations that the facts point to one of two things

:

Either all these forms were forms of one species ; or if any

division were to be made, it should be by drawing the four-

spotted forms ligea and euryale together and raising the three-

spotted form adyte to the rank of a species with the forms

ocellaris, and extrema and euryaloides as sub-forms.

In the Glazer Geberge, where the two first-named occurred,

E. ligea was found on the lower levels and E. euryale much

higher up.

Mr. Dadd also exhibited forms of Lycxna corydon from

various localities : (a) a typical series from England, and the

Thiiringer Wald
; (6) var. apennina from the Sabine mountains

;

(c) the iovYa.res7iiceki from the South of France, and {d) a form

from Berlin, for which he suggested the name borussia, as

being distinct from all other forms, first in the $ by its

greater size ; secondly in the extreme width of the black border

of the fore-wings. This extends sometimes to such an extent

that almost one-third of the wing is covered. On the under

side both $ $& and ? $ s are somewhat darker brown than

usual. Otherwise the 5 does not differ from the typical form.

The same form is reported by Herr Zobel from Osterode, East

Prussia, but the series from Friederichroda (Thiiringer Wald)

indicated that it did not extend as far south as that locality

(described in current year of the Berl. Ent. Zeitschrift).

Mr. Dadd then proceeded to exhibit a pair of Scodiona

helgiaria, var. favillacearia, and a typical S for comparison,

this being the only form of the species occurring on the

heather around Berlin ; and four examples of butterflies which

he suggested as hybrids, viz., Lycxna corydon x hellargus,

from Airolo, captured June 1907, hellargus being at the

time a common species at the locality. Ccenonympha satyrion

X pamphilus, from Wengen in June 1904, both satyrion
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and fampMlus being common there ; Colias hyale x jjaleeno

from Oberstdorf July 1905, hyale being frequently seen in

the neighbourhood, but the presence of pcdseiio not established

:

a doubtful hybrid, but pronounced as such by several Berlin

authorities ; Pieris napi x 7-apse from Berlin, apparently

exactly intermediate between the two species.

Specific identity op two forms op Charaxes from South

Africa.—Professor E. B. Poulton, F.R.S., exhibited a series

of seven Charaxes neanthes and one C. zoolina, all reared by

Mr. G. F. Leigh, F.E.S., from the eggs laid by a single female

neanthes. He said that, although the evidence as it stood was

not entirely convincing, the independent experience of other

naturalists rendered it in the highest degree probable that the

conclusions suggested by the presence of the single zoolina in

the family of neanthes were sound and permanent. Mr. Leigh's

account of his interesting discovery was as follows :

—

Charaxes neanthes, Hew. (1854), a form of C. zoolina, West-

wood (1850).

Having in January 1905 l>red from the same larvse, or

what I took to be the same larvae, both Charaxes zoolina

and C. neanthes, although so different, I determined if

possible to obtain ova and try to rear them. On 18th May,

1908, I followed up a $ C. neanthes, and obtained 18 ova,

and should have obtained more, but the insect was then

captured by a bird. All hatched on the 23rd and 24th May,

and I put the larvae on their food-plant, an Acacia, Entada

natalensis, but was very unfortunate with them, no less

than 9 dying during the 1st and 2nd stages. The leaves

fold up at night, but open again in the wild state, but when

picked and put in water they do not open : this I believe

was the cause of the mortality ; for I was obliged to keep

taking the larvfe off the old food and putting them on to

new. The 9 remaining larvte throve and 8 became puppe.

One larva I preserved, and have sent with the insects, as

also the empty pupa-cases. The C. zoolina, a female, was

the 3rd to emerge, and I give full particulars of the emergence

from pupae. In January next I will breed again from C.

zoolina 9 , as this foriB is then more plentiful than in
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August, and I also hope to obtain a larger number of ova.

All the 8 specimens now sent are midgets, owing to the

larvae being starved in July, because, in consequence of

ill-health, I was unable to get them fresh food often

enough. The times of pupation and of emergence were as

follows :

—

1 . C neanthes S
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Then follows a moath of showers until mid-April, when the

dry season proper begins. In Durban showers are liable to

occur occasionally in the dry season.

Mr. Roland Trimen, F.R.S., gives in his " South African

Butterflies," December, January, April to August, and

especially May, as the times of appearance of neanthes in

Kaffraria Proper, and for zoolina in the same locality, autumn,

and not after the beginning of April.

The following dates of capture of these two forms in

various localities have been copied from the labels accompany-

ing the specimens in the Hope Department.

NATAL.

Captured by G. A. K. Marshall at and near Durban, Natal.

Durban April 4, 1896 zoolina $

.

Malvern, 800 ft. March 10, 1897 7ieanthes c?

.

March 27, „ „ c?.

s.April 1,

Durban May 2,

May 2,

May 9,

6.

9.

S.E. EHODESIA.

Captured at Chirinda Forest, Melsetter, Gazaland (3800 ft.),

by G, A. K. Marshall and C. F. M. Swynnerton.

Sept. 27, 1905, neanthes ? (G. A. K. M.)

March 1-6, 1907, zoolina ? (C. F. M. S.)

March 12, „ „ ? ( „ )

April 10, „ „ ? ( „ )

N.E. RHODESIA.

Captured by S. A. Neave at Petauke, East Loangwa district,

N.E. Rhodesia: 2400 feet.

( 1 neanthes $
March 13, 1905 ....-,' ,.

"

L 1 zoolina (5

March 30, 1905 ... , 1 „ ?
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BRITISH EAST AFEICA.

a. Coast District.

Captured by Eev. K. St. Aubyn Rogers at Mangea, about

75 miles N. of Mombasa : about 500 feet.

July 18, 1906 1 neanihes S

b. Taita.

Captured by Rev. K. St. Avibyn Rogers at Dabida Mountain,
Taita, British East Africa : about 4800 feet.

May 25, 1904 2 zoolina <$

May 28, 1904 1 „ ?

May 31, 1904 1 manthes $
June 11, 1904 1 zoolina $

c. Taveta.

Captured by Eev. K. St. Aubyn Rogers, etc., at Taveta,

British East Africa : about 2500 feet.

April 19, 1905 1 zoolina S
May 1, 1905 1 „ c^

May 4, 1905 1 „ S
May 6, 1905 1 „ 6
May 8, 1905 1 „ $
May 10, 1905 I „ S
May 12, 1905 4 „ 3 <? 1 ?

May 17, 1905 3 „ 1 c? 2 ?

May 22, 1905 {\
"

. f•'
1.1 neantlies 6

r 1 Presented by C. A,

May 1-31, 1905 I

^'-^^^^^^^ ^ * ?
[ AViggins. Collected

I
3 neanthes 2 c? 1 9 u ^ •

July 1, 1905 1 „ $
Jan. 19, 1906 1 zoolina ^

d. Nairobi.

Collected by A. H. Harrison : 5500 feet.

March 10, 1903 ... 1 neanthes $
May 17, 1903 .... 7 „ 6 c? 1 ?

PROC. KNT. SOC. LOND., lU, IV. 1908. E
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e. N.E. shore 0/ Victoria Nyanza.

Collected by C. A. Wiggins and A. Vincent near Kisumu:

3770 feet.

Dec. 1, 1902 . .

Dec. 8, 1902 . .

March 25, 1903 .

March 27, 1903 .

Aug. 1-15, 1903

Oct. 15, 1903 .

Nov. 1903 . ,

r 1 7:oolina $ (C. A, W.)

\ 1 neanthes 3 (C A. W.)

1 „ c?(C.A.W.)

1 „ ? (C. A. W.)

3 „ ^ (C. A. W.)

3 „ c? (C. A. W.)

1 „ 6 (A. V.)

n " c?(A.V.)

\ 1 zoolina $ (A. V.)

Collected by C. A. Wiggins, at Kalachonyo, 20 miles S. of

Kisumu : 3800 feet.

Dec. 19-27, 1902 1 neanthes $

Collected by A. H. Harrison, at Kamagombo, S. Kavirondo.

Jan. 24, 1903 1 neanthes ?

In addition to the above there are 16 zoolina (4 $ 12 $ )

and 2 neanthes (1 c? 1 $ ) collected in British East Africa by

Mr. A. H. Harrison. These are without further data of time

and place.

The above series of specimens shows a reversal in the pro-

portions of the two forms in the northern part of the range.

Thus in British East Africa the more conspicuous zoolina ap-

pears generally to preponderate over the more cryptic neanthes,

while in Natal the converse relationship holds. We are

reminded of Precis archesia in which also the more conspicuous

form pelasgis is abundant in the north, while the far more

cryptic form, archesia, is apparently rare.

If the two forms of Charaxes zoolina are seasonal it is

evident that they are by no means confined to their respective

periods of the year.

Dr. Karl Jordan stated that he was not at all surprised at

Mr. Leigh's results ; for there were no structural differences

between zoolina and neanthes. He also said that other forms

in the same genus would doubtless require to be united in
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the same manner. The following account was subsequently

prepared by Dr. Jordan :

—

The experience gained by Mr. Leigh throws new light on

quite a number of forms of Charaxes. There are two Charaxes

of this group in Madagascar, hetsimisaraka representing the

African zoolina, and hetanimena representing neanthes. These

two Malagasic forms both differ in the same way from the

corresponding African Charaxes, which is additional evidence

for the correctness of the result of Mr. Leigh's experiment in

breeding. Further evidence is afforded by four West African

Charaxes, two of which have the facies of zoolina, while the

two others correspond in colour to neanthes. These four

Charaxes belong doubtless to but two species instead of four,

each species being dichromatic. One pair of forms is appar-

ently the West African sub-species of Charaxes zoolina, while

the other pair are a species distinct from Ch. zoolina. As the

zoolina-iovra. of the West African sub-species has no name I

propose to call it

form plianera.

It differs from the greenish and black zoolina of South and

East Africa mainly in the costal margin of the fore-wing

being less extended black, in the hind-wing bearing a distinct

pointed tail at the lower radial (as in ehmkei 1), and in the

under side of the same wing having distinct whitish admarginal

spots between the costa and second radial.

Type of name : Canhoca, Angola (5, xii. 03, Dr. Ansorge).

The following table shows the relationship of the various

forms in question according to the result of Mr. Leigh's

experiment. I add that we cannot iind any structural differ-

ences between the forms here united under Charaxes zoolina,

and that apparently there is also no constant structural

character by which Ch. ehmkei could with certainty bo

distinguished from Ch. zoolina.

1, Charaxes zoolina, Westw. (1850).

a. Ch. z. ehmkei, Dew. (1882).

a^. form ehmkei, Dew., tawny and white ; known

form Northern Angola.

a2. form phanera, nov., greenish and black ; known
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from Northern Angola, found by Dr. Ansorge

at the same time (late in November and early

in December) and the same place (Canhoca)

as the preceding.

b. Ch. z. zoolina, Westw. (1850). Both forms found

from Natal northward to Uganda and Abyssinia,

b^. form neanihes, Hew. (1854), tawny,

b-. form zoolina, Westw. (1850), greenish and black.

c, Ch. z, betsimisaraka, Lucas (1872). Both forms from

Madagascar,

c^. form hetanimena, Lucas (1872), tawny.

c^. form betsimisaraka, Lucas (1872), greenish and

black.

2. Cliaraxes kahldeni, Homeyer (1882).

a^. form homeyeri, Dew. (1882), tawny and white
;

known from Pungo Andongo, Angola,

a^. form kahldeni, Homeyer (1882), greenish and

black ; known from Northern Angola, the

Upper Congo, and Southern Cameroons.

Herr A. von Homeyer obtained kahldeni, homeyeri and

ehfnkei at Pungo Andongo in Northern Angola. Yery few

specimens of homeyeri seem to be contained in collections (we

have only a pair from the Homeyer collection), while kahldeni

has more frequently been obtained in several districts.

Professor Poulton remarked that it was extremely interest-

ing and inspiring to see so much new light thrown on this

important genus as the result of Mr. G. F. Leigh's experiment.

Dr. F. A. DiXEY, M.A., M.D., read a paper, illustrated by

lantern slides, " On Miillerian Mimicry, and Diaposematism.

A Reply to Mr. G. A. K. Marshall." A discussion followed

on the whole subject, in which Mr. R. Shelford spoke in

favour of Mr. Marshall's views, and Professor E. B. Poulton,

F.R.S., in favour of Dr. Dixey's contentions. Later Mr. G. A.

K. Marshall communicated the following reply to Dr. Dixey:

—"Having unfortunately been prevented by illness from

attending the reading of Dr. Dixey's long-expected paper in
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reply to my criticisms of his hypothesis of Diaposematism,

it is obviously impossible for me to make any adequate

rejoinder at present. But there is one point to which I

should like to reply immediately. When my paper was read

in March last, Dr. Dixey in the course of the few remai-ks

that he made afterwards stated that I had 'given myself

away rather badly ' on one or two points, though the nature

of my supposed blunders was in no way indicated. I now
learn that the principal point upon which I am supposed to

have ' given myself away ' is that I have assumed that it is

an essential feature of the hypothesis of Reciprocal Mimicry

that the two inedible forms should mimic each other simulta-

neously. Now, I understand that this suggestion is repudiated

by Dr. Dixey, who further claims that the hypothetical kind

of mimicry which I have called Alternating Mimicry (Tr, Ent.

Soc. 1908, p. 103) is merely part and parcel of his own
hypothesis of Diaposematism. I may here explain that the

idea of Alternating Mimicry is based on the supposition that

where two inedible species of practically similar distasteful-

ness are mimetically associated then the mimetic approach

will be in one direction only, and will be determined by the

relative numbers of the two forms. If A be numerous

and B much less so, then B will mimic A ; and if sulj-

sequently through other causes the relative numbers of the

two forms became reversed, then B would cease to mimic A,

and provided always that the necessary variations arose, A
would begin to mimic B. The resulting interchange of

characters is what I should call Alternating Mimicry.* Let

us now examine what Dr. Dixey has actually said with regard

to the nature of the mimetic approach in the case of his

Reciprocal Mimicry. In Tr. Ent. Soc. 1894, p. 297, he defines

Reciprocal Mimicry as being produced by ' A and B con-

verging to a point between them,' and further on the same

page describes the process as ' mutual convergence ' (the italics

are his). On p. 298, foot-note, he points out specially that he

does not use ' convergence ' in Professor Poulton's sense,

namely, as signifying the assimilation of one form to another,

* Strictly speaking, Diaposematism is a term more applicable to this

form of Mimicry than to Reciprocal Mimicry.
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but as meaning ' the mutual approach by two forms to a

mean between them,' In Tr. Ent. Soc. 1896, p. 74, he refers

to his conception as ' a kind of give-and-take arrangement, in

consequence of which two or more inedible forms may hasten

the assimilative process by imitating each other ; ' and of

course such hastening can only take place when the approach

is simultaneous. In Tr. Ent. Soc. 1897, p. 324, we are informed

that ' the benefit of Miillerian Association being mutual, there

is a distinct reason . . . for the model to help on the process

of assimilation by itself advancing to meet the mimic ' (the

italics are mine). But in order that there may be no

possibility of a misapprehension Dr. Dixey in the same paper

(p. 328) gives a very precise definition as to what we are to

understand when he uses his term Reciprocal Mimicry. This

expression, he says, ' is meant to convey, besides the general

idea of convergence, the special information that in the cases

to which the term is applied, the convergence is brought about

not hy the simple imitation of one form by another, but by the

interchange of features between forms and their consequent

simultaneous approach to an intermediate position ' (the

italics are mine). Now unless we are to interpret words in a

distorted sense, it seems to me that the above passages must

assuredly convey the definite idea that Reciprocal Mimicry

involves the conception of a mutual simultaneous approach on

the part of two species. Indeed, from the last-quoted

definition, we may legitimately infer, that whatever he may
think now, Dr. Dixey then considered that simultaneous

approach was the natural consequence of that give-and-take

interchange which his hypothesis postulates ; and the whole

internal evidence in his papers is in accord with that view.

"Then as to the claim that Alternating Mimicry is

practically the same thing as Reciprocal Mimicry. This is a

statement which I am entirely unable to accept. Throughout

Dr. Dixey's writings I can find no trace whatever of the

conception of Alternating Minicry as I have defined it above.

It has been seen that this conception is based entirely on the

view that the relative number of individuals is the most

important factor in determining the direction of the mimetic

approach between any two species of equal inedibility. Yet
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this question of relative numbers has been entirely neglected

by Dr. Dixey in dealing with his supposed cases of mimetic

interchange. How can he explain this strange omission if

Alternating Mimicry was really an essential portion of his

hypothesis as he suggests 1 It is difficult also to understand

how- he could have made the following assertion :
' It seems

hitherto to have been taken for granted that a dominant form

will attract or retain other species within its own sphere of

influence, without being itself attracted in return ; whereas

the fact is, as we have seen, that each member of an inedible

association has more or less influence upon all the rest ' (op.

cit. 1897, p. 327). Now I do not at all accept the validity of

this theoretical ' fact,' and it is quite at variance with the

principle which underlies the suggestion of Alternating

Mimicry. One final quotation will suffice. We have been

told that ' the most complete intermingling of characters

given and taken on both sides may be expected when two

species meet on equal terms, neither being strong enough to

predominate over the other' (I. c). This then is considered

to be the optimum condition for the production of Reciprocal

Mimicry, and it is obvious that any possibility of Alternating

Mimicry is entirely excluded ; indeed, from the standpoint of

that hypothesis there would be no mimicry at all in such a

case, because the species would be in what I have called a

state of mimetic equilibrium. It is also obvious that if

mimetic approach be possible between two such species, then

it must necessarily be simultaneous. I therefore feel entitled

to claim that I was fully justified in asserting simultaneous

approach to be an essential feature of the hypothesis of

Reciprocal Mimicry, and that I was also justified in treating

Alternating Mimicry as a conception differing radically from

it."
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Wednesday, November 4th, 1908.

Mr. C. 0. Waterhouse, President, in the Oliair.

Election of Fellows.

Mr. Norman P. Fen wick, junior, of the Gables, Esher ; Mr.

John Spedan Lewis, of Spedan Tower, Hampstead, and 278-

288, Oxford Street, W. ; Mr. W. K. Lister, of Street End
House, Ash, near Dover ; Mr. Ivan E. Middleton, of 14, High

Street, Serampore, Bengal ; Mr. F. E. West, of Peradeniya,

Ceylon; and Mr. J. Swierstray, 1st Assistant of the Transvaal

Museum, Pretoria, were elected Fellows of the Society.

Exhibitions.

Forms of Melit^a aurinia.—Mr, W. G. Sheldon exhibited

examples of Melitsea aurinia, var. iberica, from Barcelona,

taken last May, and forms from various British and Continental

localities for comparison. The Spanish specimens showed

remarkable intensity of wing coloration and marking, and

in this connection it was noticeable that the larvse from

which they were bred were found feeding on a species of

Lonicera, and not on the usual plantain which was also abund-

ant. Taking into consideration their different appearance

and habits, Mr. Sheldon suggested that eventually this

particular form of aurinia might prove to be a distinct species,

or at all events a sub-species.

Rare TAcniNiDiE.—Mr. H. W. Andrews showed a short

series of Gymnosoma rotundatum, L., and a specimen of

Ocyjytera brassicaria, F.—two uncommon species of Tachinidae

—from Glengarriff, co. Cork.

Erebias from the Vosges.—Mr. P. J. Barraud exhibited

a series of Erebia stygne from the Vosges taken in June and

July this year, at 4000 ft., showing a generally brighter facies

and markings than Swiss forms, and a large brightly coloured

series of Erebia ligea from the same region at 2-2400 ft., in

July.
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NoNAGRiA NEW TO BRITAIN.—Mr. H. M. Edelsten exhibited

on behalf of Mr. E. P. Sharp, and Mr. A. J. Wightman Avho

was present as a visitor, a series of Nonagria edelsteni, Tutt

( = neurica, Schmidt), from Sussex, taken in August this year,

this being the first time that the species, which is quite distinct

from JSF. neurica, Hb. ( = dissoluta, Tr. = arundineta, Schmidt),

had been observed in this country. He also showed for

comparison long series of xV. neurica (ai^undiiieta) and var.

dissohita, from various British localities, with iV. neurica

from Germany.

Mr. J. W. Tutt stated that great credit was due to Messrs.

Wightman and Sharp for their discovery of Nonagria edelsteni

as a British insect. He pointed out that as far back as 1802

Hiibner figured the well-known allied species, with the dark

basal half of the reniform surrounded by a pale ring, under

the name of neurica, whilst later, in 1818, he figured the

dark aberration also as neurica, recognising them as the same

species. Treitschke, in 1825, also maintained their specific

unity, but called the dark form dissoluta. In 1858 Schmidt

discovered two allied species : (1) with dark basal half to

reniform with pale circumscription, evidently neurica, Hb.,

(2) a somewhat similar insect with white collar, three white

spots edged with blackish placed longitudinally along the

middle of the wing, the outer one corresponding with the

dark spot of neurica, Hb. The first of these he unfortunately

renamed arundineta, whilst the second he equally unfortun-

ately referred to neurica, Hb. Herrich-Schiiffer maintained

HUbner's and Treitschke's conclusions ; Staudinger, in his

Catalogue, unfortunately followed Schmidt, and, in turn, was

followed by the collectors who used the Catalogue. In pointing

out this series of errors recently Mr. Tutt had found it

necessary to rename the species that Schmidt had erroneously

referred to neurica, Hb., and in doing so called it edelsteni

(Ent. Rec, xx, pp. 164 et seq.), in honour of Mr. H. M.

Edelsten, who had done so much towards making known to us

the differences of Schmidt's two species.

Pseudogynes of Formica rufa.—Mr. H. St. J. Donis-

THORPE brought for exhibition Pseudogynes captured alive at

Nethy Bridge in September last, where they occurred in some
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numbers in two nests of Formica rufa, thus indicating that

Atemeles puhicollis, Bris., a beetle not as yet taken in Britain,

is to be found in Scotland.

Rare British Coleoptera.—Mr. Donisthorpe also ex-

hibited (a) twenty-two specimens of Harpalus cupreus,

Dej., not taken in any numbers for twenty years, from

Sandown, I.W., October 1908; and one specimen with red

legs discovered by Mr. J. Taylor at Atherstone, I.W., in

August 1900; (h) Cafius cicatricosus, Er., found at Southsea

in the same month ; and (c) Ctyptocephalusbi^niiictatus, Ij.,o\er

twenty examples, taken in July by the exhibitor at Niton,

I.W., in July ; this form being new to Britain until taken by

Mr. R. S. Mitford at Niton last year.

Stick Insect.—Mr. R. Shblford showed a " Stick " insect

—apparently a new species of the genus Menexenus—bred

parthenogenetically by Mr. H. Main.

Hybrids of Ocellatus and Populi.—Mr. L. W. Newman
exhibited a case containing a long series of smerinthios hybr.

hyhridus. Almost all the $ s appeared tc be true $ s, but

there were traces of gynandromorphism in the intermediate

characters of the antennae in two ; and though the $ s super-

ficially presented ? characters, it had been discovered that

three at least showed traces of the S genitalia combined with

those of the $ .

Life Histories of Coleophorids, and hybernating Por-

thesia.—Mr. H, J. Turner exhibited the life history of

Coleophora virgaureee, including (1) A long series of imagines

bred from larvee obtained at Woolwich on the flowers and

seeds of Golden-rod (Solidago virgaurea)
; (2) Flowers of

Golden-rod among the pappus hairs of which were ova

(infertile)
; (3) Photomicrographs by Mr. F. Noad Clark of

the ova in sihi, showing an ovum just before the emergence of

the larva, the larva in the act of emergence through the

micropylar cells, and the ovum shell just after the emerg-

ence; (4) Photomicrographs of three varieties of the micro-

pyle of the ovum, one having five cells, another six and a

third seven; and (5) Larval cases in sitio among the florets,

some thin, white, flimsy, newly made cases, some of different

shades of brown, stouter, older cases, others dark, blackish.
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wintering cases suited to the colour of the dead seed-heads and

stems of the Golden-rod, all covei-ed by the pappus hairs

attached around the " neck " of the cases. The ova were

pointed out as being "upright," and although they were not

attached by their base yet they were thrust base downwards

among the pappus hairs to which they adhered by their sides.

The micropyle was upward.

Mr. Turner also showed " nests " of the gregarious hyber-

nating larvae of Porthesia chrysorrhcaa from Wakering marshes,

Essex, and stated that on several parts of the coast this species

had now become very abundant again, plenty of nests being

everywhere apparent. One of last year's nests was exhibited

to show that not only were the larvae gregarious during their

feeding period, but that they spun up for pupation in com-

pany. These nests were to be found on blackthorn and

hawthorn, and occasionally on wild rose.

From the same marshes Mi\ Turner exhibited the dead

flowei'-stems of Statice liiiionium collected on Nov. 1st, con-

taining the full-fed hybernating larvae of Coleophora limoniella.

The position of each larva was indicated by the abandoned case

of the feeding period attached at the ** door " of the gallery.

Later in the year these cases, which are loosely attached, fall

off, and the only indication remaining is a very delicate silken

diaphragm which the imago ruptures at emergence. Two,

three, and four larvse were often found in one stem and at

from one to five or six inches from the ground surface.

Imagines and larval cases in situ among the flowers were also

exhibited.

Earb Earwig and cells of Wasp.—Mr. W. J. Lucas

exhibited an example of Lahidura riparia, Pall. (Shore Earwig),

a large male taken near Bournemouth, Aug. 10, 1908, and

kept alive since that date. It was fed chiefly on fish, but

about Sept. 27 it ate a smaller companion that had been liv-

ing with it for some time. This species dates as British from

1808; but till a few years ago only some half-dozen captm-es

were known. Then in 1900 Major Robertson found one $

near a lamp in Pokesdown. Next his daughters found out

their mode of concealment during the day on the shore, and

from that time there has been no difiiculty in securing speci-
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mens. It occurs on the shore in Hants and Dorset {1 Kent)

;

and has been taken casually in Liverpool.

He also showed two cells of the solitary wasp Eumenes

coarctata found in New Forest on Oct. 31, 1908, having

never found two together previously.

The Double or Combined Aposeme.—Dr. F. A. Dixey ex-

hibited specimens of Heliconius amjyhitrite, Riff., and II. chari-

thonia, Linn. ; also a coloured drawing of H. hermathena,

Hew. He remarked that each of the first two species showed

a distinct and well-marked aposeme or warning character
;

each of them, and especially the first, belonging to an exten-

sive mimetic assemblage. In the third species these two

distinct aposemes were combined.

These specimens illustrated the fact that a conspicuous and

distasteful form might acquire a new aposeme without relin-

quishing its old one, such an intermediate form presumably

sharing in the protection afforded by the aposematic forms on

each side of it, while the separate aposemes which it exhibited

were not mutually protective. This would give the inter-

mediate form an advantage over the extremes, provided that

all were found in the same district, or (which was not quite

the same thing) were exposed to the attacks of the same

enemies. In this "particular case the facts of geographical

distribution made such a protective relation between the

forms unlikely ; but the series afforded a good illustration of

the actual existence of what he had before spoken of as the

"double" or "combined" aposeme.

Forms of Polyommatus bbllargus, and Zyg^na.—Dr.

G. G. Hodgson, who was present as a visitor, exhibited a

series of Polyovimatus hellargus from Surrey localities, includ-

ing a partially gynandromorphus $ , two-thirds of the hind-

wings with the typical $ coloration and markings : a series

of var. ceronus taken in 1907, and specimens showing a variant

underside recurrent in the same locality. He also exhibited

a series of Zygeena trifolii, and Z. Jii2}2Jocre2yidis from one

locality, including twelve melanic examples of the former,

with other common forms and aberrations, probably of the

latter, with the sixth spot wanting, or represented by a mere

dot.
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Professor E. B. Poulton, F.R.S., exhibited the male and

female imago, the preserved larva and the cocoon of an intei--

esting nev^^ Lasiocampid moth discovered near Durban by Mr.

E. L. Clark, F.E.S., who had sent the following note :

—

" In December last year I found what I at once recognised

as a rare catei-pillar, while engaged on some work at Bellair, a

suburb of this town. There was a considerable quantity of

them, and I took over a score altogether. I distributed some

of the larv?e to other collectors, and at the same time pre-

served several. From the remainder I bred in the course of

last Mai'ch, 8 $ and 1 S • The male was in very poor con-

dition, as it started to flutter its wings and wore the edges

into shreds before I knew that it had emerged. In fact, it

was the drumming of its wings that called my attention to it,

the noise being like a continual hum. No one here recognised

the moth, nor did Sir George F. Hampson to whom I sent

larvae, pupse and imago. I then sent a specimen of each to

Prof. Chris. Aurivillius, who kindly described it as Glocia

clarki. I am happy to say that my few remaining pupae are

now emerging. Last week I bred 1 $ and 1 $ . This time

by good luck I saw the $ before he started to exercise his

wings, and he is perfect. The fact that two broods have

emerged from a single batch of cocoons is interesting. The

larvEB taken last December were evidently the outcome of the

late 1907 brood, as most of the Lasiocampidee known to me
are very slow feeders. The tree they feed on {Dichrostachys

nutans, Bth.) seems very scarce round Durban, and I do not

yet know of one nearer than Bellair."

Professor Poulton then read the following letter from Mr.

S. A. jSTeave, F.E.S. , describing the habits of a mimetic species

of Ewpliaidra :»

—

Nr. Kasama, N.E. Rliodesia, May 13, 1908.

" I am now back again on the High Plateau, and find the

Fauna very interesting, on the whole similar to that of the

higher ground in Katanga. Mimacrsea marshalli and Pseud-

acrxa 2^(^99^^ both occur, but are rare. Perhaps I am a bit

late. One thing here which alfects the fauna is the scarcity

of virgin forest. The natives here have been accustomed for

generations to destroy huge areas for cultivating their gardens.
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This is all stopped now by the Administration, but it will take

the country a long time to recover.

" I have not taken very much of Bionomic interest lately,

except 5 or 6 specimens of a sp. of Euphsedra, probably E. eusem-

oides, Grose-Smith and Kirby—the one with a yellowish bar

across the fore-wing and a magenta black-bordered hind-wing,

which mimics a gaily coloured diurnal Agaristid moth of the

genus Eusemia. I did not take the moth, which is common

everywhere at the beginning and during the middle of the

rains, because I think I was too late for it. I have noticed

before that individuals of the genus Euphsedra seem to be

very long-lived and live on until their wings are mere shreds.

When I was on the Lufupa River last October at the end of

the dry season there were a number of much-worn individuals

haunting the shady dry river beds, evidently survivors from

the previous wet season. The interesting thing about the

above species of Eupheedra is that it diifers in its habits from

its allies. It spends little or none of its time on the ground

as they nearly all do, but is constantly flying around trees

and large shrubs,

—

the very thing its model is fond of doing.

One or two of my specimens were caught by sending small

boys up trees after them.

"I have taken at least two species of Hesjieridee with well'

marked Acrseine under surface."

Professor E. B. Poulton also exhibited a set of 23 butter-

flies captured on a patch of Zinnia in the course of half-an-

hour, Feb. 21, 1906, at Jinja (3775 ft.), on the N. of the

Victoria Nyanza, by Mr. 0. A. Wiggins, F.E.S. Seventeen

specimens were Danaida chrysippus, L., of the type and alcip-

pus forms, together with intermediate examples. JSTot a single

specimen of dorippus {klugii) was present, although of three

females of Hypolimnas tnisippus, L., two were of the inaria,

Cr., form, mimicking dorippus. Similarly of two Aa'sea

encedon, L., one was tlie form daira, Godm. and Salv., resem*

bling the same model. The twenty-third specimen was a

female of Aa'^ea terjjsichore rougeti, Guer., a very poor and per-

haps incipient mimic of the type form'of chrysippus. Professor

Poulton pointed out that at Gondokoro to the N., Entebbe to
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the S.W., and everywhere eastward from the N.E, shores of

the Lake to the coast, the doripjnts form was more abundant

than the type form, and that in all his experience he had never

received fi-om any of these localities such a group as that now

exhibited.

A Mimetic Group of Indian Celastrinids (Cyaniris) and

EvERiDS.—Dr. T. A. Chapman exhibited specimens of several

species of Indian Lycsenids, forming a group curiously alike,

especially on the upper surface ; so much so that, with regard

to the first four of them, none of our great authorities on

Indian Butterflies express any clear view of them. He said :

—

'* Moore named C. sikkima, but afterAvards mixed specimens

of it with his series of jynteana, while de Niceville and Bing-

ham sunk it, as possibly a seasonal variety of jynteana, but

actually indistinguishable from that species. C. sikkima

is, however, a form of C. argiolus, and very distinct from

C jynteana* B. chennellii was regarded by de Niceville as a

Celastrina {Cyaniris), it is however not a Celastrinid, but an

Everid. I feel sure that de Niceville would not have made

such a mistake on the simple merits of B. chennellii, and there-

fore believe that though his type specimen of B. chennellii

belongs to the species known under that name, he really formed

his first (and correct) opinion from N. hinghami, afterwards

making his description from a B. chennellii.

" Col. Bingham's specimen (or at least the one he showed

me as certainly correctly named) of B. chennellii proved to be

a specimen of N. hinghami. I presume that if de Niceville's

series of chennellii is examined, it will be found to include

examples of hinghami. Since noting the latter species in Proc.

Zool. Soc, 1908, p. 676, I have found a third specimen in

Moore's series of C. jynteana, so that this series contained

specimens of jynteana, sikkima and hinghami. This specimen

is the one here exhibited. I have to apologise for the condition

of this and other examples shown, as I have only brought

specimens belonging to myself, but I have worked out the

questions involved in larger numbers of better specimens in

the British Museum, and elsewhere. I exhibit also a specimen

*See Tutt's"Brit. Lep.,"vol. ix, p. "403; also pi. xxviii, p. 388, for

figures of appendage of Celastrina argiolus, and C. argiolus, var. sikkima.
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of a fifth species, that is I think probably undescribed and

probably from India.* Mr. Druce possesses a better specimen

of the same species from Java. It closely resembles the

previous four. Some forms of Zizera maha approach the group

very nearly.

" I may take this opportunity to correct some ambiguities

in my notes on Bothria chennellii and Notarthrinus hinghami

already referred to. I mention there that B. chennellii is

Zizerorlike and not a Cyaniris.

" Moore's genus Zizera by description refers to an Eastern

group of Celastrinids, of which we may take maha as type.

But he specified Cvpido alsus (miiiimiis) as type. Alsus does

not, however, agree with his definitions of the genus, and is in

fact an Everid. Bothria chennellii agree with G. alsus, and

is also an Everid.

'* The Everids have the costal and sub-costal veins actually

coinciding for some distance. Zizera (with rtiaha as type, and

by Moore's definition) has them nearly parallel and touching

(first sub-costal ' slightly touching the costal nervure near its

end.' Moore).

'* I had not worked this out when I wrote my notes on B.

chennellii. This resulted in my uncertain note as to whether

Zizera was Cyanirid or Everid. My picture of Zizera was of

the neuration of C. minimus and the appendages of the true

Indian forms, actually a non-existent absurdity.

"I have added to the group two species of Everes. They are

of smaller size and possess tails, but these circumstances do

not obscure their close resemblance to the main species. These

two specimens are from Moore's series of E. difora, one is

a form of Everes argiades, the other is E. dipora. This may

be called var. diporides, Moore's type specimen is dipora and

not diporides. This mixture of species may to some extent

explain why de Niceville, Elwes and others regarded E. dipora

as merely a form of E. argiades. I believe Mr. Bethune-

* This species is possiljly entitled to a new genus, but it may for the

present be placed in Zizera {maha, not alsus, as type). I cannot identify

it with any species of that genus and so venture to call it drijina {Spvs =
Druce). It is 30 mm. in expanse, of a rather purple blue (like chennellii

or sikkima) with a very broad, dark border. I would, however, especially

define it as possessing the ancillary appendages figured (PI. B).
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Baker proposes to deal with the question of E. dipora^ so will

not enlarge on this very interesting species. But there is one

point to which I wish to call special attention, and that is that

G. sikkima is a race of C, aryiolus, C. jynteana a race of C.

limbatus, and the Everes diporides is a race of E. argiades.

These three are blues with very little if any black margins to

the wings. It is very possible that further research may show

that the other species have forms without dark borders ; so

far I have not met with such forms. All these species,

C. sikkima, G. jynteana, B. chennellii, N. hinghami, E. dipora,

and E. diporid^'S, occur, presumably more or less together,

in the Khasya district, and probably in other areas, though

I have not records of all the species from any other one

district.

" I differentiate the species, doubtfully by their wing char-

acters, but I might almost say infallibly by the genitalia,

which happen in these forms to be in every case remarkably

different from those of any other of the group.

" As to which is the model and what may be the object of

this mimetic group, I will hardly ventui-e to say anything.

But it is clear that the blue argiolus joins the group as

sikkima, the blue lifnbatus (which seems to be identical with

placida specifically) as jynteana, and the blue argiades as

diporides. E. dijyora is closely allied to argiades and was
therefore originally blue. Tiiis would leave chennellii or hing-

hami as probable models.

" C. argiolus, whatever it may be elsewhere, is in India

clearly a species looking for protection in many directions.

It is curious that though something like a dozen forms

of argiolus, differing in no great degree from the ordinary

form, have received specific names as distinct species,

only two forms of very different facies have been recognised

by being named as distinct species, viz. sikkima, already dealt

with, and the still more remarkable form victoria, Sw. In

addition to these are two forms of which I exhibit specimens,

one of which resembles jmspa and the other albocseruleus (or

marginata). This latter form was found at South Kensington

pia,^ed with alhocserideus.

" C. victoria, Sw., is a form of which I know little, and have

PROC. ENT. SOC. LOND., Ill, IV. 1908. p
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no idea of what the attraction was to give it an appeai-ance so

remarkably different from that of the type.

" The plates show the appendages of Z. dryinus (n. sp.) and of

Celastrina jynteana (limbatus), of Everes dipora and argiades,

var. diporides, and figures of the several species photographed

in black and white.

" Figures of the appendages of the other species will be found

in Proc. Zool. Soc. I. c. and Tutt's ' British Lepidoptera,' I. c.

from my specimens."

Moth destruction in Saxony.—Col. J. Yeebury drew the

attention of Fellows to the following extract from the " Times "

of current date, relating to the method of destruction applied

successfully at Zittau, Saxony, to the imagines of what appeared

to be Thaumetopioea {Cnethocampa, ^tiph.) pityocam2)a.

"Satisfactory results have been recently obtained at Zittau,

Saxony, by an ingenious method of insect destruction. The

caterpillars of a certain kind of moth have been working great

damage during the last few years in the fir woods of Germany

where many thousands of acres have become a prey to the

voracious insects.

"In the method employed for destroying them powerful

searchlights were erected, which throw their light on the

parts most frequently visited by insects from the neighbouring

forests. The insects were destroyed by a fan exhauster placed

dose to the searchlights. A piece of wire gauze of about 1 cm.

mesh was stretched out in front of the discharging opening of

tlfxe exhauster, against which the moths are thrown. The

apparatus used in connection with the definite tests comprises

two searchlights ; resistances for controlling the current ; and

flame arc lamps for further lighting the suction opening of the

fan. Three walls of the collector box consist of iron wire

gauze of 7'5 mm. mesh. After being filled until preventing

the passage of an adequate air current, the collector is removed

from the fan and emptied of its contents.

" A point of special importance was to ascertain suitable

elevated points for installing the electrical apparatus whence

the most infested forests could be lighted as well as possible.

Those selected comprised the roof of the city electricity works,

the tower of the city hall, the roof of a municipal school, and
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that of a factory. Excellent results were obtained, for at a

single point as much as 30, 40, and even 64 kg.—that is, up to

400,000 moths—wei-e destroyed."

PajJer.

Mr. J. C. Kershaw communicated a paper on " The Life

History of Erianthus versicolor, Brunner, an Orthopteron

of the family Mastacida?."

Wednesday, November 18th, 1908.

Mr. H. Rowland-Brown, M.A., Vice-President, in the Chair.

Nommation of President, Officers, and Council for 1909-10.

The Vice-President announced that the Council had nomin-

ated Dr. F. A. DiXEY, M.A., M.D., Fellow of Wadham College,

Oxford, as President ; Mr. A. H. Jones as Treasurer ; Mr. H.

Rowland-Brown, M.A., and Commander J. J. Walker, M.A.,

R.N., F.L.S., as Secretaries; Mr. G. C. Champion as Librarian;

and Dr. T. A. Chapman, M.D., F.Z.S., Mr. A. Harrison,

F.L.S., F.C.S., Mr. Selwyn Image, M.A., Dr. K. Jordan,

Ph.D., Dr. G. B. Longstafp, M.D., Mr. H. Main, B.Sc, Mr.

G. A. K. Marshall, Professor E. B. Poulton, D.Sc, M.A.,

F.R.S., Mr. R. Shelford, M.A., Mr. Roland E. Turner, Mr,

J. W. TuTT, and Mr. C. O. Waterhouse, to be other Members

of the Council for the Session 1909-10.

Election of Fellows.

Dr. MiLLAis Culpin, M.B. (Lend.), F.R.C.S., of the Palace

Hotel, Shanghai ; Mr. Eustace Mallabone Eustace, of Challa-

combe Rectory, Parracombe, R.S.O., North Devon; Captain

Frederick Hallam Hardy, R.A.M.C, Medical Officer of the

British Central African. Protectorate ; Mr. Jens Marius

Alfred Knudsen, of JSToerre Nebel, Denmark; Captain

Leonard Paul Irby, of Bi-ook House, Eastry S.O., Kent ; and

Mr. B. C. S. Warren, of The Avenue, Amersham, Bucks,

were elected Fellows of the Society,
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Appointine7it of Auditors.

Mr. R. Adkin, Dr. T. A. Chapman, Mr. H. St. J. Donis-

THORPE, Mr. W. J. Kaye, and Mr. R. Wylie Lloyd, were

appointed Auditors for the current financial year.

Exhibitions.

Rare Weevil.—Mr. E, C. Bedwell exhibited an example

of the rare weevil Frocas armillatus, ¥., taken by sweeping

at Edwinstowe, near Sherwood Forest, in June 1908 ; and

specimens of Phyllobius argentatus, L., and P. 7naculicornis,

Laich., with deciduous mandibles attached.

New and rare Coleoptera.—Mr. W. E. Sharp, on behalf

of Mr. P. DE LA Garde, showed specimens of the following

new and rare Coleoptera :

—

Laccobius -purpurascens, Newbery,

recently described as new to science ; Ceuthorrkijnchus par-

vulus ; and Fhi/llotreta diademcUa, recent additions to the

British list ; Arena octavii, Sibinia sodcdis, Neuraphes lovgi-

collis, Cardiojyhortis equiseti, rare and local species ; and a

species of Choleva, having the right-hand maxillary palpus in

triplicate.

New British Anthrocera.—Mt. W. S. Sheldon exhibited

a specimen of Anthrocera achillese, from near Oban, Argyllshire,

one of those taken by Mr. Renton and recently recorded as

British, and forms of the species found in the South of

France; with A. filipendidee, and A. exulans from Scotland for

comparison.

Aberrant Swiss Butterflies.—Mr. R. M. Prideaux ex-

hibited (a) a gynandromorphous specimen of Lyceena zephyrus,

var. lycidas, from the Simplon, taken in Jul}^ last, with normal

male and female for comparison : (i) an example of Chryso-

phanus alciphron, var. gordius ab. ? midas, Lowe, from

below Salvan in the Rhone Valley, with normal $ $ s for

comparison ; and (c) a striking aberration of Melitsea didyma

with the spots of the lower wings coalescent in thick splashes,

captured below Berisal in July 1905.

Identity of Charaxes.—Dr. Karl Jordan exhibited ex-

amples of Charaxes zoolina, and its nearest allies, C. betsimi-

aaraka and betanimena from Madagascar, zoolina and neanthes
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from East Afiica, phanara and ekinkei from West Africa,

kahldeni and homeyeri from West Africa. This exhibit con-

firmed the result of Mr. G. F. Leigh's breeding experiment

mentioned by Professor E. B. Poulton at the last meeting.

•Melit^eas of the Athalia group.—The Rev. G. Wheeler

exhibited a pair of Melitxa dictynna, var. dictynno'ides, Horm.,

received from Herr Hormnzaki the previous day, and exactly

corresponding with his description in "Iris," xi, p. 2 (1898).

These are therefore absolutely authentic. They ai-e the con-

verse of M. hritomartis, having the upper side of M. dictynna

but the under much nearer to M. parthenie. The form is

usually described as a var. of M. aurelia, Nick., but this

seems unlikely, as almost typical aurelia—a specimen of

which was exhibited—are found at the same place, Mt.

Cecina, near Czernowitz, Bukowina. It may probably be a

good species. A pair of M. athalia from the same locality

was also shown, somewhat small and light in ground colour,

but rather heavily marked.

Experiments in crossing British Pieris napi with Swiss

PiERis NAPI, VAR. BRYONIA.—Mr. A. Harrison and Mr. H.

Main exhibited a number of examples to illustrate the result

of breeding experiments with British Pieris napi and Swiss

P. napi, var. bryonise. Ova were obtained from bryonise, taken

in July 1906, on the Kleine Scheidegg Pass, and from these

a series of imagines was bred in the spring of 1907. All the

females were the var. bryoniie. Although of course the form

known as bryonix is confined to the female, it will be con-

venient to refer to the males also as bryonise. Some of these

males were paired with English ?zapt from Cornwall, and 195

insects were bred as a result of these pairings, emerging as

follows :

—

In summer of 1907 .

In spring of 1908 .

In summer of 1908 .

3Mes.
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specimen which emei-ged in 1907, and the 15 which emerged

in the summer of 1908, showing any approach towards the form

hryonise, and these are much nearer to na2n than to hnjonise.

Some of the insects which emerged in the summer of 1907

were paired inter se, the progeny of which all emerged in the

spring of 1908, being all oiapi, 9 males and 19 females.

Some of the first generation which emerged in the spring of

1908 were also paired inter se, but so far only 5 specimens

have been bred and they are all typical napi, 2 males and 3

females ; some pupse of this generation ai-e lying over the

winter, presumably to emerge in the spring.

An attempt to obtain the reciprocal pairing, viz. English

napi male with hryonise female, was a failure in 1907 ; but in

the spring of 1908 we succeeded in pairing a British napi

male (Scotch) with hryonix bred from parent taken on the

Simplon Pass, in 1907, by Mr. Rowland-Brown. From this

pairing we obtained 18 males and 17 females and a few pupse

which are lying over the winter. The females are rather

remarkable, they are more like bryo7iice than 7iapi, but the

black markings are a deeper black and are more extended

than in Bryonia, and the contrast between these markings and

the ground colour is greater.

Our experiments were undertaken to see if Mendelian

proportions would be obtained, but from this point of view

the results are quite negative. So far it would appear that

the hryonise characters are not transmitted by the male, but

are transmitted in an exaggerated degree by the female. We
hope to have an oppoi-tunity of repeating our experiments, as

the practical disappearance of hryonise characters when cross-

ing a male with British napi is so unexpected that it needs

confirmation.

Life History of Polygonia c-album, imago.—Mr. L. W.
Newman read the following note on the life history of the

imago of Polygonia c-album, and exhibited many examples to

illustrate his remarks.

"During the past season I have had ample opportunity

of studying the life history of this butterfly, having bred over

2,000 from the ova ; we all know the habits of the species, it

hybernates as an imago, pairs in the spring, and then lays its
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eggs. The larvte feed up and produce imagines in July : these

imagines again pair and lay, and produce the brood which

emerges in September and October and go into hybernation
;

the imagines which emerge in July being as a rule the var.

hiitchinsoni ; this I believe is the general idea, and is largely

correct, without doubt ; but not entirely so. I shall now make
two assertions as the result of my experiments for which I

offer ample proof : firstly, that the first 12 to 20 ova laid by

a hybernated $ in the spring are the only ova that produce

the var. hutchinsoni ; secondly, the var. hutchinsoni is the

only form which pairs and produces the second brood. The

first fact is beyond dispute. I have known it to be the case

for many years ; so has Mr. E. Goodwin of Wateringbury,

and I think several others who have bred the species. The

second assertion is open to question, and to establish the

correctness of it I will go back first to 1902, the original

year when I bred this species in quantity.

"Early in the spring I had one 9 sent to me alive; from

her I obtained a nice batch of ova ; all the larvae fed up well,

and the first twelve imagines bred I placed in a cage with

growing nettles, all being the var. htotchinsoni. They paired

at once and laid a large quantity of ova ; the rest of the brood

were killed.

"I next go to 1905, when again I had the species alive—

a

good many ? ? s, but all captured late in the spring ; some

as late as June, when most of them had laid freely before I

received them. Now comes an impoi-tant point ; when the

imagines emerged in July I placed the first 40 (about equal

sexes) in my cage to pair; the same day one pair was i7i cop.,

both of the var. hutchinsoni, but this was the only pairing

obtained : the remaining 38 specimens fed well for a few

weeks and then retired into the corners of the cage and went

to sleep though the weather during August and September

was very hot and sunny on most days. Occasionally they

came out of their corner to fly and feed, but very seldom. In

November most of them were still alive, but, through neglect

or some unknown cause, all died during the winter or early

spring, and two only lived till Maich 1906.

"On the few sunny days of April this year (1908) hyber-
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nated females "were on the wing in the Wye Yalley, and in

one sheltered spot 40 or 50 could be seen during the day.

My collector sent me 10 ? ? s and about a dozen ^ ^s alive,

two of the former proving to be virgins.

"All these ? ?s laid freely, and by June 20th the first

brood was emerging. I might mention here that on July 1st

I had 2 $ $ s that were captured in April still alive and
laying, and their oiTspring out and doing the same thing ; so

that the two broods (the hybernated ? ? s and the summer
brood) were on the wing simultaneously, and I can also say

that not a day lias passed between June 20fch and ISTovember

1st without one or more specimens emerging in my cages

;

and to-day I have two living pupte remaining, thus suggesting

the possibility of taking C-album in ' the wild ' on any day

from March to November, providing the weather be warm
and sunny.

"To resume—the first 65 specimens to emerge in June last

were all var, hutchinsoni. The 66th showed a dark under

side and every other specimen (some 800 or so) were also like

it ; this clearly proving, as I think, that it is only the first

few eggs laid by the hybernated 9 in the spring which produce

the var. hutchinsoni. Of these I placed in my cage 12 $ $s
and 12 $ $?,, and by 5 p.m. there were 12 pail's in cop.

Two or three days later when those with the dark under-

sides started to emerge freely, as a further trial I placed

3 $ $ s and 3 c? (J s in the same cage. But they would not

even ' court,' nor would they have anything to do with the

(? 6 hutchinsoni (still alive in the cage), although the latter

appeared quite willing to pair with them. They behaved

exactly like the 1905 specimens ; and to-day I have 3 of them

still alive hybernating, the other 3 having died off for some

reason unknown. The last specimen to emerge from pupje

of the summer brood was on August 24th and the first from

the autumn brood was on August 18th, so that they overlapped

well, and T have had C-albitni in all stages at the same time

during the greater part of the summer.

"The results of the three separate years' experience thus

support the view that my deductions as to the life history of

this species are well founded on fact."
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Mimetic relation between Colaenis telesiphe, Hew.,

Heliconius telesiphe, Doubl., and Pereute antodyca,

Boisd.—Dr. F. A. Dixey exhibited specimens of the genera

Colaenis, Heliconms and Pereute, remarking upon them as

follows :

—

" In his recently-published ' Essays on Evolution,' Prof.

Poulton has drawn attention to the close resemblance between

the Nymphaline Colaenis telesiphe, Hew., and the Heliconine

H. telesiphe, Doubl. He notes il. c, p. 334) that the Colaenis

has departed widely from the usual aspect of its genus, while

the Heliconius is not far removed in appearance from many
of its nearest allies. On these grounds, which are well illus-

trated by the specimens of both genera here exhibited, we
must, as he says, consider C. telesiphe the mimic and H.

telesiphe the model. But, as Prof. Poulton further remarks,

there is evidence that the Colaenis is the commoner insect of

the two ; and this circumstance, reinforced by F. Miiller's

observation of stink-glands in Colaenis, favours the Miillerian

interpretation of the relation between these insects.

" Accepting Prof. Poulton's view of the case, which indeed

it would be very difficult with our present knowledge to

controvei-t, I wish to draw attention to another fact, which

also can easily be verified by reference to the present specimens.

This is that whereas the upper and under surfaces of the

Heliconius are much alike and both aposematic, the under side

of the Colaenis differs from its upper surface in being strongly

cryptic, especially in the normal position of rest. If then the

relation between these two forms is really Miillerian, we
have here an instance of a distasteful butterfly cryptically

coloured beneath; an instance in some respects comparable

with the well-known cases of Protogonius, Elymnias and

Eronia leda. These forms are nearly all mimetic above and

cryptic beneath ; and while there exists more or less reason

for considering them to be at any rate relatively distasteful

(see Poulton, I. c, pp. 350-354), the evidence of unpalatability

in the present instance is perhaps stronger still.

" A further point of interest is the resemblance between

the under side of H. telesiphe and that of the Pierine Pereute

antodyca, Boisd. $ . There can be little doubt that the under
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side of the latter butterfly, so unlike that of the ordinary

Pierine, is mimetic in character. But if we attempt to assign

it a place in the telesiphe combination, we are met by the fact

that whereas C. and H. telesiphe inhabit Ecuador, Peru and

Bolivia, P. antodyca is only known from Southern Brazil.

It may of course be the case that the range of one or more of

these species is wider than we are at present aware of ; it is

also conceivable that they may be linked together geographi-

cally by forms as yet unknown to science. But in the absence

of any definite information on these points, we must be content

to leave it as a puzzle that while the Pereute bears only a rough

resemblance to Heliconine forms such as H. besekei, M6netr.,

and H. erato phyllis, Fabr., which inhabit the same part of

the South American continent with itself, it is strikingly

similar in aspect to a Heliconius which is separated from it in

geographical position.

" A final matter of interest is the appearance on the

under side of the hind-wing of H. telesiphe of dark nervular

and internervular streaks radiating from the base of the wing

towards its periphery. This is an aposeme of very wide-

spread occurrence among Neotropical butterflies, being found

in Nymphalines, Heliconines, Acrseines and Erycinids, besides

other groups. In Pereute antodyca it is present, though not

to a very marked extent ; in many other Pierines it is present

and strongly mimetic. It is well seen in Heliconius hortense,

Guer., here exhibited, but is absent from the cryptic under

surface of Colaenis telesipheP

Paper.

Mr. Edward Meyrick, B.A., F.E.S., communicated a paper

entitled " Descriptions of Micro-Lepidoptera from Bolivia

and Peru."
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Wednesday, December 2nd, 1908.

Mr. C. 0. "VVaterhouse, President, in the Chair,

Nomination of President, Officers, and Council.

The Secretary again read out the list of nominations.

Donation to the Library.

A cordial vote of thanks Avas given unanimously to Mr. E.

A. Elliott, a Fellow of the Society, for his gift of the parts

to date of Wytsman's " Genera Insectorum," and the promise

of further parts still to be published.

Election of Fellows.

Mr. Sydney Douglas Orompton of Caiiton House, Kew
Gardens, S.W., and Mr. W. Parkinson Curtis of Aysgarth,

Poole, Dorset, were elected Fellows of the Society.

Exhihitions.

Predaceous Diptera.—Mr. H. W. Andrews exhibited some

examples of predaceous Diptera and their victims taken

during the year, and a specimen of Bassus Isetatorius, Fab., $,

bred from a pupa of the dipteron S7/7yhtts halteatus, Dej.

New and rare Coleoptera.—Professor T. Hudson Bearb

and Mr. H. St. J. Donisthorpe brought for exhibition speci-

mens of Olophrum assimile, Payk., a beetle new to the British

fauna, taken by them in September 1908, in some numbers

out of flood refuse at Nethy Bridge. Mr. Donisthorpe also

showed examples of Trechus longicornis, Stm.,from flood refuse

at Kelton, near Dumfries, on September 10th; and of an

Anas2ns, either a new species, or, A. septentrionalis. Champion,

(^, taken in woody fungus on Scots firs at Nethy Bridge on

September 16th, this being the third specimen, probably, ever

taken.

Mr. G. C. Champion expressed his opinion that the Anaspis

in question did not belong to the species described by himself

or by Schilsky, and suggested that it was A. melanostoma. Mr
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DoNiSTHORPE, however, said that he could not accept this

identification on account of the male characters.

Varieties of Abraxas geossulariata.—Mr. G. T. Porritt

exhibited forms of Abraxas grossulariata bi'ed from wild

Huddersfield larvae during the past year, including (a) a

pale female in which the usual yellow was entirely replaced by

olive-green
;

(b) a very pretty $ with broad orange band ; and

(c) two males of the var. varleyata, showing how wide a range

of variation there is even in the variety ; one of the specimens

having an inner row of white rays, in addition to the usual

outer row, a very rare form.

Mr. L. W. Newman also exhibited an extreme form of A. var.

varleyata, the whole of the fore-wings being coal-black, and

only a very narrow white band on hind-wings. The specimen

was bred as part of a second brood, November 24th, from

typical parents, the former generation being varleyata ? x

type $.

Parallel variation of Heliconius forms.—Mr. W. J.

Kaye exhibited a fine series of Heliconius species from Mapiri

River, N. Bolivia, to show the close parallel variation between

the very variable forms of melpomene with the equally variable

forms of 2^hylUs. These two species belonged respectively to

the two great primary divisions of the Heliconius as deter-

mined by Riffarth. The forms exhibited were melpomene

amandus, Gr.-Sm., onelpomene var. et ab. aphrodite, Stgr., and

melpomene penelope ab. penelamanda, Stgr., the pliyllxs forms

being Phyllis pliyllis, Fab., phyllis var. et ab. phyllis, Gr.-Sm.,

phyllis var. et ab. amatus, Stgr., and phyllis anacreon,

Gr.-Sm. Notwithstanding the splendid recent work on the

Heliconius b»y Weymer, Riffarth and Stichel, it was manifestly

impossible to decide without breeding what were good species

and what were only aberrations.

The use of the term subspecies as employed by Riffarth

and Stichel was very ambiguous and did not convey a

geographical meaning as employed by Rothschild and Jordan

in their more recent work. It was contended that two or

more subspecies could not inhabit the same locality, and that

either the forms were distinct species or aberrations. As
regarding the two species exhibited, Mr. Kaye was of opinion
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that the various named forms of each would eventually be

proved to be aberrations only.

Variant and rare Coleoptera.—Mr. E. Beck brought

for exhibition (a) seventy-seven variant forms of Adalia hipunc-

tata, L., found in 1894 and 1897 on hop-vines at Alton and

Farnham, of which the larva and imago prey on the hop

aphis
;

{b) examples of Lixus parajylecticus^ in appearance

resembling small pieces of driftwood, taken 1891, 1893 and

1899, between noon and 3 p.m. on Siam angustifolkmi; and (c)

a specimen of Leptura sanguinolenta taken at Burnside,

Southampton, on June 20th, 1891, by sweeping TJmhelliferse..

Temperature experiments with Nymphalin.e.—Mr. W.
ScHMASSMAN showed a case containing specimens of Pyrameis

atalanta, which had been subjected in the pvipal stage to

various degrees of temperature. It was noticeable that a

low degree produced the " ice-form," some approaching the

var. merrifieldi, while a high degree tended to convert the

scarlet bands of the hind-wing to a creamy-orange.

Mr. F. Merrifield also exhibited a remarkable aberration

of A. urticse, bred in October 1906 by Mr. Reuss of Liburg

Hall, Ware, from wild autumn larvae, the pupa having been

subjected to strong sunshine, the rays of which, there appeared

to. be some reason for thinking, px^oduced other effects than

merely those ascribable to increase of temperature. Thei-e wex'e

white spots shaded into violet on the apex of the fore-wings so

arranged as to suggest an incipient ocellus as in V. io (a

specimen of which with the ocellus disintegrated by exposure

of the pupa to abnormal temperature was shown for com-

parison). This arrangement of the white spots was somewhat
masked by the brownish colouring of the wing, and was
shown more strongly in a photograph which took no account

of that colouring. The upper surface of the hind-wings was
very different from the normal colouring in V. urticee and had

instead the velvety, warm brown-red of T'. io. The under side,

also, was very different from the normal, being much darkened,

somewhat like in V. io—the hind-wings being entirely black,

with a broad, darker band.*

* The following is from an explanatory note on the subject which has
since been sent by Mr. Reuss. He believes this " to-coloured " and " io-
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Habits of Limenitis.—Professor E. B. Poulton, F.R,&.,

read a note on the drinking habits of Limenitis syhilla, com-

municated by Mr. Keynes of Pembroke College, Cambridge.

A discussion followed in which Mr. H. Rowland-Brown, the

Rev. G. Wheeler and other Fellows joined, suggesting from

observations made in the foi^est of Eclepens, Switzerland,

and elsewhere, that there is nothing unusual in the settling

habit of this species in wai^m moist woodland places to drink.

Mimicry by Colaenis telesiphe and Belenois thysa,

PROBABLY MiJLLERiAN.—Dr. P. A. DixEY exhibited specimens

of Colaenis, Heliconius, Pereule, Mylotliris and Belenois, and

remarked on them as follows :

—

" It will probably be some time before a complete agree-

ment is reached as to the delimitation of frontier between

Batesian and Miillerian mimicry. One character that has

been suggested as a criterion is the possession of cryptic

colouring on the under surface. It has been argued, as by

Mr. Shelford, that no insect is likely to be both aposematically

and cryptically coloured at the same time ; and that therefore

any mimic, such as Protogonius, whose under side is adapted

for concealment, must be of the Batesian and not of the

Miillerian description. I have myself always been doubtful

as to the value of this criterion, and I have reason to know

that my doubts are shared by Prof. Poulton.

" It will be remembered that at the last meeting I showed

that Colaenis telesiphe, Hew., though undoubtedly a mimic of

Meliconius telesiphe, Doubl., was cryptically coloured beneath.

But the available facts as to the relative frequency of the

two species, as stated by Prof. Poulton, make it difficult to

apply Batesian principles to the interpretation of the present

case. Since that meeting. Mr. W. F. H. Rosenberg has

kindly furnished me with some additional details as to the

form " variety of A. tcrticx—A. nrticas ab. iqformis—to be the result of a

potentially inherent fo-form tendency yet found latent in some individuals

of autumn broods, and brought to active life by the direct sunrays which,

—if not met by the said creative tendency, would only either blotch, dull or

brighten the image, leaving it otherwise normal. During hot autumn
seasons—for instance September 1907 and the October of this year—this

io-lorm variety might have occurred in the natural state and possibly

examples of it may have been captured. Artificially it might also be bred

by other means than sunrays—the said creative tendency being the first

and chief factor.
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occurrence of the two species, which tend to strengthen

the conclusion that the Colaenis, so far from being relatively

rare, as we should expect of a Batesian mimic, is probably

commoner than the Heliconius. Collections received by Mr.

Rosenberg from three different localities contained altogether

76 of the Colaenis and 73 of the Heliconius. The numbers

were distributed as follows :

—

EI Huanca-
Porvenir. Pozuzo. baiiiba.

Colaenis .... 12 32 32

Heliconivs . . . . 56 — 17

There was no reason, so far as Mr. Rosenberg is aware, for

the collectors to have given more attention to one species than

to the other.

" There appears to be no doubt that the Colaenis is the

commoner insect in dealers' stocks. Mr, Rosenberg has also

sept me some figures which show that one dealer charges

nearly three times as much for the Helicoidus as for the

Colaenis ; another charges twice as much ; and a third has a

stock of the Colaenis, but does not list the Heliconius at all.

" It is hardly to be expected that a Batesian mimic should

be as common as, and even less to be expected that it

should be commoner than, its model ; still more improbable

does it seem that the Batesian mimic should occur in places

from which its model is absent. This is one reason why I

am inclined to think that the mimicry of Mylothris agaihina,

Cram., by the dry-season form of Belenois thysa, Hopff., is

MUUerian rather than Batesian. In a morning's collection

at Congella, near Durban, Natal, in 1905, Dr. Longstaff and

I found B. thysa not uncommon ; but M. agathina was not to

be seen, though we were on the look-out for it for purposes of

scent-extraction. This observation is confirmed by a record

in the Entomologist, vol. xli, 1908, p. 31, where Mr. H. W.
Simmonds says that at Stella Bush, Berea, Durban, on

March 5, 1907, 'one of the commonest butterflies was Pieris

[Belenois^ thysa, but, strange to say, its model, Mylothris

agathina, was quite scarce.' Mylothris agathina is no doubt

generally the commoner form, but there are evidently times and

places when it has to yield in point of frequency to its mimic

Belenois thysa."
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ANNUAL MEETING.

Wednesday, January 20th, 1909.

Mr. C. 0. Waterhouse, President, in tlie Chair.

Mr. R. Wylie Lloyd, one of the Auditors, read the

Treasurer's Balance Sheet, showing a balance of £10 19s in

the Society's favour.

Mr. H, Rowland-Brown, one of the Secretaries, then read

the following

Report of the Council

During the Session 1908-1909 seven Fellows have died,

seven Fellows have resigned, forty new Fellows have been

elected, one Fellow has been made an Honorary Fellow, the

names of seven Fellows have been removed from the list, and

that of one Fellow restored.

While last year we were able to record a number of elections

in excess of any previous year of the Society, we have the

pleasure to announce tliat this figure has again been surpassed

during the present Session. It is also a gratifying fact that

the attendance at the Ordinary Meetings of the Society con-

tinues to improve, and that a comparatively large number of

Fellows take an active interest in this part of our work. We
have also again added to our roll a number of entomologists

resident in the British Colonies, men distinguished as well in

the theoretical as in the practical side of our science.

At present the Society consists of twelve Honorary Fellows,

and five hundred and nineteen Life and Subscribing Fellows,

making a total of five hundred and thirty-one in all, and

showing an increase of over a hundred in the past ten years.

The Council has devoted much time and attention to the

finances of the Society, but the proposal to increase the amount

of the Life Composition from £15 15s. to £21, when put

before the Society, was lost by a narrow margin. Meanwhile,

the policy of economy, outlined in our report last January,

has been pursued steadily, and with this object further in

PROC. ent. soc. lond., v. 1908. G
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view, the Council have appointed a special Publications Com-,

mittee, consisting of the executive officers of the Society for

the time being, with the assistance of Dr. T. A. Chapman,

M.D., RZ.S., Mr. J. E. Collin, Mr. E. Saunders, F.R.S.,

Mr. R. Shelford, M.A., F.L.S., and Mr. J. W. Tutt, who will

act as referees of papers submitted by authors, and advise

the Council on all matters connected with the Society's

publications.

The Transactions for the year form a volume of six

hundred and seventy-three pages, containing twenty-five

Memoirs by the following authors : Mr, Gilbert J. Arrow,

F.E.S., Dr. T. A. Chapman, F.Z.S., M.D. (three), Dr. F. A.

Dixey, M.A., M.D., Mr. Hamilton H. Druce, F.L.S., F.Z.S.,

Mr. C. J. Gahan, M.A., Dr. J. L. Hancock, M.D., Mr.

Dukinfield Jones, F.Z.S., Dr. G. B. Longstaff, M.D. (three),

Mr. G. A. K. Marshall, F.Z.S., Mr. J. C. Moulton, F.E.S.,

Professor E. B. Poulton, D.Sc, M.A., F.R.S. (two), the Rev.

K. St. Aubyn Rogers, M.A., Mr. Edward Saunders, F.R.S.,

Mr. Hugh Scott, B.A., Col. C. Swinhoe, M.A., F.L.S., Mr.

Rowland E. Turner, F.E.S., and Mr. W. Wesche, F.R.M.S.

(two).

Of these papers, eleven refer to Lepidoptera, and two to the

special subject of Miillerian mimicry and Diaposematism in

connection therewith, two to Diptera, one to Rhynchota, one

to Orthoptera, three to Hymenoptera, and two to Coleoptera,

the rest being papers of general entomological interest.

The Memoirs referred to are illustrated by thirty-four plates,

and three more are included in the Proceedings, making thirty-

seven in all, of which six are coloured. Plates I, II, III,

XXI have been paid for by the Society. The cost of Plate

XIV was given by Dr. T. A. Chapman, of Plate XXIV by

Professor E. B. Poulton, F.R.S. The blocks for Plates VIII-

XIII, XV-XVII, XIX, XX, and Plates A, B, and C, in the

Proceedings, were also given by Dr. Chapman (fourteen in all),

and the blocks for Plates XXIII and XXV-XXXIV (eleven

in all) by Professor Poulton.

The quality and length of the Proceedings is well maintained,

and they include a number of short papers on all branches of

entomological science.
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Much to our regret the amount offered in grant to the

Travel Fund was not applied for, but Mr. Merritield, the

generous donor, has intimated that he is willing to renew his

donation, and it is to be ho})ed, therefore, that Fellows anxious

to pursue their studies abroad will avail themselves of the

opportunity.

The Society was invited to send a delegate to the Darwin-

Wallace Celebration of the Linnaean Society, and was repre-

sented by our President, Mr. C. O. Waterhouse ; also to the

Celebration of the Fiftieth Anniversary of the Oxford Uni-

versity Museum, when one of the Secretaries, Commander
J. J. Walker, E..N., attended on our behalf. The Society has

also been asked to send a representative to the Charles

Darwin Commemoration at Cambridge this year, and we have

requested our President-elect, Dr. F. A. Dixey, to attend in

our behalf.

For the first time in our history, we are able to report a

Conversazione organised by the Society, and held in the rooms

of the Civil Service Commission at Burlington House, kindly

placed at our disposal by the First Commissioner of Works.

About three hundred Fellows and their guests attended, the

expenses being defrayed by the contributions of Fellows who
subscribed their names to the Guarantee Fund, and by the sale

of tickets. Owing, however, to the death of several sub-

scribers a small sum remains chargeable to the general funds

of the Society. Lord Avebury also most kindly made a

donation. It is to be hoped that similar meetings may be

held in the future ; if not every year, at all events at short

intervals.

The Treasurer reports that the subscriptions for the year, as

shown by the Balance Sheet of the Society, are about .£30 in

excess of those for 1907. The admission fees, amounting to

£46 4s., again show an advance on previous years. There is

also a satisfactory increase in the sale returns for the Society's

publications, the cash balance in favour of the Society being

£10 19s. Qd. in all.

The Librarian reports that the Library has been particularly

well patronised for the purposes of reference and study, and

that 278 volumes have been issued for home reading.

G 2
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Twenty-six volumes, including eleven of Wytsman's "Genera

Insectorum," and ninety-eight panaphlets have been added

to the shelves, as well as the usual periodicals.

Entomological Society of London,

11, Chandos Street, Cavendish Square, W.
January 2{}th, 1909.

The Secretaries not having received any notice proposing to

substitute other names for those contained in the list prepared

by the Council, the following Fellows constitute the Council

for 1909-10 :— George C. Champion, F.Z.S., Dr. T. A.

Chapman, M.D., F.Z.S., Dr. Frederick Augustus Dixey,

M.A., M.D., Albert Harrison, F.L.S., F.C.S., Selwyn Image,

M.A., Albert Hugh Jones, Dr. Karl Jordan, Ph.D.,

Dr. George Blundell Longstaff, M.D., Hugh Main, B.Sc,

Guy A. K. Marshall, Professor E. B. Poulton, D.Sc, M.A.,

F.E.S., Henry Eowland-Brown, M.A., Kobert Shelford,

M.A., F.L.S., C.M.Z.S., Eowland E. Turner, James W.
Tutt, Commander James J. Walker, M.A., R.N., F.L.S.,

Charles Owen Waterhouse.

The following were also elected as officers :—President,

Dr. F. A. Dixey, M.A., M.D. ; Treasurer, Albert Hugh Jones

;

Secretaries, H. Rowland-Brown, M.A., and Commander J. J.

Walker, M.A., R.N., F.L.S. ; Librarian, G. C. Champion, F.Z.S.

The Balance Sheet and Report having been adopted, Mr.

C. O. Waterhouse, the President, delivered an Address. A
vote of thanks to the President for his Address, and for his

services as President during the past year, was proposed by

Dr. F. A. Dixey, seconded by Mr. G. H. Verrall, and carried

unanimously. The Rev. F. D. Morice then proposed a vote of

thanks to the other officers of the Society. This was seconded

by Mr. R. Wylie Lloyd, and carried unanimously. The

President, Mr. A. H. Jones, Mr. H. Rowland-Brown, and

Commander J. J. Walker replied.
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THE PEESIDENT'S ADDRESS.

Ladies and Gentlemen,

It seems but a short time since I had the privilege of

addressing you, but another year of our Society's work is

completed. Our Meetings have been well attended, and I

think no one has ever gone away from them feeling disap-

pointed, as they have always been interesting and helpful.

In July last there was at the Linnean Society a celebration

of the fiftieth anniversary of the reading at that Society of

the joint paper on the origin of species by Darwin and

"Wallace. I had the honour of representing this Society on

that occasion, and I shall not soon forget it, for it was a

striking demonstration of the veneration in which these

Scientists are held.

Our volume of Transactions is again large, and one cannot

help wondering whether some of the most important papers

in it would ever have been written if it had not been for the

groundwork laid by those two men in the paper alluded to.

I have to put on record the deaths of seven Fellows during

the past year, viz.—Frederic 0. Lemann, Francis F. Freeman,

Thomas F. Furnival, Herbert Goss, Colonel C. T. Bingham,

T. Maddison, and John A. Clark.

Herbert Goss joined our Society in 1874. He died on

February 16th, 1908. For 35 years he was in the Solicitor's

Office of the General Post Office, He took great interest in

Natural History generally, but was more especially devoted

to British Lepidoptera, of which he formed a most valuable

collection. He also had a very complete herbarium of British

plants. He contributed a series of papers on Fossil Insects

to the "Entomologists' Monthly Magazine," which have been

since reprinted with the title "The Geological Antiquity of

Insects," which is a most useful resiwie of this branch of
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science. He edited the Entomological sections of several

volumes of the " Victoria History of the Counties of England,"

and he himself contributed valuable accounts of the LejDido-

ptera of several counties. He held the office of Secretary to

our Society for eleven years from 1886, and again from 1901

to 1905; he was Vice-President of the Society in 1906. His

long tenure of office was marked by great tact, good nature,

and ability. He ought to be always gratefully remembered

for the active and useful part he took in the protection of the

New Eorest, when in 1892 it was threatened with spoliation.

Mr. Goss was certainly a landmark in the history of the

Entomological Society.

Febderic C. Lemann joined this Society in 1883. He died in

March 1908. As he did not reside in London he was known

only to a few of the Fellows of this Society, but his friendship

and companionship were greatly valued by those who knew

him. Although he made no collection himself, he was a keen

collector of butterflies, which he gave to his friends. He was

well acquainted with Switzerland and other parts of the Con-

tinent, and may be said to have introduced Corsica to British

entomologists. He wrote various paj)ers on his continental

excursions, but will perhaps be best remembered for his trans-

lation of Dr. H. Frey's " Die Lepidopteren der Schweiz."

Francis Ford Freeman died on the 6th of April, 1908. He
was born December 16th, 1847. He joined the Entomological

Society in 1883. He made a very good collection of British

butterflies, most of which he caught himself. He had also a

separate collection of European butterflies, in the formation

of which he was assisted by Mr. F. C Lemann and Mr. W.
Nicholson. On one occasion, in 1885, he caught a perfectly

fresh specimen of Anosia plexippus. As he resided at Tavi-

stock he was unfortunately known only to a few London

entomologists.

LiEUT.-CoLONEL C. T. BiNGHAM died on October 18th, 1908.

He was born April 16th, 1848, and joined this Society in 1895.

He was attached to the Bengal Staff Corps, and was Conser-

vator of Forests in Burma. While in India and Burma he

devoted much attention to Natural History, and collected

large numbers of specimens which he distributed liberally to
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Museums and private individuals. His early papers refer to

birds, and were published in " Stray Feathers " from 1876 to

1881. For some years past he devoted himself more especially

to insects, particulai-ly Hymenoptera and Lepidoptera. He
wrote numerous papers on the former, and in 1897 and 1903

he contributed two volumes on this Order to the " Fauna of

British India," which were followed in 1905 and 1907 by two

volumes relating to the Butterflies. On the death of Dr.

Blanford he succeeded him as editor of the " Fauna."

During the last few years he had been engaged in arranging

the general collection of Aculeate Hymenoptera in the British

Museum, and had completed the Formicidx, Mutillidse, Scoliidse.

and Pompilidse. He combined with a strong determination, a

gentleness, kindness and thoughtfulness for others that made

him more than respected. He was often appealed to at our

meetings on account of his wide experience as a field

entomologist.

John Adolphus Clark died on December 16th last at the

age of 66. He joined this Society in 1886. He was at one

time President of the old Haggerston Entomological Society,

and was afterwards for some years President of the City of

London Entomological Society. He contributed many in-

teresting notes to the " Entomological Record," some of them

being accompanied by useful illustrations. He devoted

considerable trouble to the study of Peronea cristana and its

numerous varieties. His paper on this species is accompanied

by a plate in which many interesting forms are figured.

In turning over in my mind what subject I might take for

my Address this evening, it occurred to me that I might say

something about the claws of insects, this being a matter that

would be of general interest. I do not propose to write a

treatise on the structure of these claws, but rather to suggest

a subject for inquiry and research. I must, however, to a

certain extent, include the whole tarsus, as the claws are only

part of a somewhat complex instrument. I need not say very

much about the tarsi. The most primitive tarsus probably

consists of five joints, but the number is often reduced to four,

three, two, or even one. The undersides of the tarsal joints
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are sometimes furnished with fleshy pads, as in the Locust'ulce.

;

with a membranous terminal lobe as in the Biqri'estidx and

other Coleoptera. Sometimes there is a line of stiff hairs or

bristles on each side, or the surface is beset with bristles all

over, or is hairy or velvety. At the apex of the terminal

joint there are two claws varying greatly in shape and struc-

ture. Occasionally these are absent. Between the claws

there is a more or less fleshy lobe or pad which assumes

various shapes, and is sometimes divided into two, and has

received various names. For my present purpose I will refer

to it as the indvillus.

Primarily the claws are only bristles, but they have been

modified to perform certain functions. They are often im-

movable, so that they are described as connate, divergent, or

(when they are at right angles to the axis of the tarsus) divari-

cate. Perhaps quite as often they are to a certain extent

movable, but they are not controlled directly by muscles, but

by another method. A noteworthy example is the large claw

of some of the Rutelid Coleoptera, which is capable of being

bent back on the tarsal joint, as the blade of a penknife is

closed in its handle, so as to make a perfect grasping instru-

ment. In the Melolonthid genus Ancistrosoma, both claws

turn back equally. In the curious Neuropterous genus Bittaous,

which has but a single large claw, this acts in the same way.

The claws in a large number of insects are quite simple,

more or less curved, of various thicknesses at the base, gener-

ally pointed at the apex. Sometimes on the underside of the

claw there is a tooth which may be in any position ; occasion-

ally there are two teeth, but this is not common. When later

on I refer to toothed claws, I mean those with a single tooth.

In some instances there is beneath the basal part of the claw

a vertical, compressed, blade-like plate or enlargement. Some-

times this is confined to the base, at others it extends nearly

to the apex, leaving only a narrow incision between it and the

tip of the claw. This is referred to as an appendiculate claw.

Another form of claw is what is described as bifid, that is, as

if a cut had been made at the tip with a sharp knife, thus

making two points. The two points may be one below the

other, but very often the incision is slightly lateral, so that
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one point is inside the other. The incision is sometimes very

slight, in other cases it reaches nearly to the base of the claw.

There are numerous cases in which the claws are pectinate,

that is to say, toothed like a comb.

The claws of Cantliaridee require special mention. These

insects appear to have four claws. This is due to the fact

that each claw roughly resembles the blades of two knives

placed side by side and fastened together by their bases, the

outer blade being more slender than the inner one, and often

very flexible. In some genera these two blades seem to be

inseparable, but in others, such as Cerocoma, they have a

slight separate movement. It is not my purpose now to

discviss what this outer blade is, but it is, I think, generally

admitted that it is not part of the claw. It may, however,

in conjunction with the real claw serve the purpose (if there

be any) of a deeply bifid claw. In some genera the inner, or

real claw is simple, in others it is pectinate.

Insects with toothed claws.

As examples of toothed claws I would mention among the

Coleoptera, Melolontha and numerous others in the same

family and Corynodes among the Eumolpidse.

In the Hymenoptera certain species of Fonijnlus, Salius,

and Megachile.

In the Neuroptera, Cordulegasterand many other Dragon-flies.

Sometimes the tooth instead of being acute is truncate at

the apex and has its sides somewhat parallel. This occurs in

the Melolonthid genus Sebaris and among the Hymenoptera

in the genera Fompilus and Nomada.

Insects with aq^'pendicidate claws.

Appendiculate claws are not very uncommon in the

Coleoptera. Good examples are Byturus among the Clavi-

corns, and Oocamenta and its allies among the Melolonthidfe.

In a more elongate form it is seen in Lobonyx and Henicopus

among the Malacoderms. Among the butterflies Lycxna has

it in almost identically the same form as in Bt/tuncs.

Insects with hijid claws.

Claws which are bifid at the apex are perhaps more coumion
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than those with a tooth only. A large number of Coleoptera

of the families Melolonthidse and Rutelidse. have this form.

The Rutelidse. differ from the Melolonthidae, in having the two

claws of unequal size, the outer one being the larger. Some-

times both these claws are simple, but in many cases the

larger claw of the anterior tarsi is bifid. In some species the

larger claw of all the tarsi, and in some both claws of all

the tarsi are bifid. The bifid claw occurs in the Melolojithidse.

in such genera as Diphucephala, Macrodactyhc/t, Chaujiantluis,

Chasmatopterus, and many others, but both claws are of the

same size.

Many other Coleoptera have bifid claws. Dragon-flies of

the genus Macrotnia and its allies and, I believe, all the

Agrionidse have this form of claw, although it is often very

slight. It is very slight in Ma7itis}oa. All the Fieridaz have

the claws bifid, and so have the Tenthredinidee. Among the

wasps the genera Rhynchium, OdyneriLS, Eumenes and Synagris

may be mentioned. In all these the two points are one below

the other, or nearly so. In some species of wasps of the

genus Salius, S. basalts for example, the lower point is inside

the upper one, and this is so in most of the bees that have

bifid claws, such as Bombus, Apathits, Antliophora and

Anthidium. In the Longicorn genus Amphionycha nearly

the same form occurs, but here the claws are more
cvirved.

Having briefly mentioned the different forms of claw, let

us now inquire whether any particular form is associated

with any special habit of the insect. Is this difference in

the claws merely the result of heredity without any special

object, or is there any evidence to show that a special form of

claw is adapted to some particular mode of lifej that is to

say, has it been developed to meet some particular need?

In the Coleopterous genus Uroplata the elytra are furnished

at the apex with spines and teeth of various shapes, and in

no two species are they exactly alike. Broadly speaking,

these spines may be of service to the insect, but it is hardly

probable that each particular modification is specially advan-

tageous to the species which has it. I suggest as a subject

for inquiry. Are the claws of insects in the same category?
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It is difficult to imagine that the often remarkable form

of the claws has no special utility, but when trying to find

to what purpose a particular foi-m is adapted, one is met

with what seems to be contradictory evidence on every side.

Of course a claw might be suitable for a particular mode

of life, and it does not necessarily follow that all insects

that have similar habits would have the same form of claw.

It is remarkable how Nature having shown you in one insect

an organ beautifully adapted to perform some special function,

proceeds to show you in another that she can do perfectly

well without it. For example, Dytiscus and Notonecta and

other water insects have the hind tarsi formed most per-

fectly for swimming, but Litodactylus, a weevil, which from

its appearance and the very ordinary form of its legs one

would never suspect of going near water, nevertheless lives

in it and swims rapidly.

Let us briefly examine this question in the light of the

examples I have just given. Take, for instance, insects con-

stantly frequenting flowers. Mr. Champion in our " Trans-

actions" (1907, p. 164), in an account of his captures in Spain,

gives a list of Coleoptera found "on flowers in open spaces."

They are "Clytids, Lepturids, Malachiids, Mordellids, CEdeme-

rids, Cryptocephalus, Omophlus, Cerocoma, Coryna, Lohonyx,

Trichms, AnisopUa, Chasmatopterus." Of these the Clytids,

Lepturids, Q^demerids, Cryptoceplialiis and Trichius have

simple claws ; AnisopUa and Chasiaatoptenos have bifid claws
;

Mordellids may be either simple, toothed or pectinate

;

OmoiMus has them pectinate, and Lohonyx appendiculate
;

Cerocoma and Coryna are Cantharidai with quasi-bifid claws.

Thus we have in this one little list every form of claw, quite

half the insects having them simple. Add to these those

that we know by experience would be associated with them,

numerous Diptera, Ichneitjmonidse, Tenthredinidx, Wasps and

Bees. Nearly all the Diptera, the Ichnenmonidse, and some of

the wasps have simple claws. The Tenthredinidie have them

bifid, as have also many of the bees, although some of these,

such as Osmia, have them simple, and Megachile has them

toothed. There is nothing here to point to any particular

form of claw being specially adapted to insects frequenting
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flowers. But it may be said that flowers attract all sorts of

insects.

Let us look at it from a rather different point of view.

The bees of the genera Bomlnos, Apathios, Anthojjhora, and

Anthidmm have bifid claws, and all are frequenters of flowers

and are more or less dependent upon them for their existence.

But exactly the same form of claw is seen in some wasps of

the genus Salius (e. g. S. hasalis), which ai-e among the most

predaceous insects, storing their nests with spiders, the larger

species attacking and killing even the large Mygaliddi. Again,

although Bombus and Apathus are both frequenters of flowers

they are somewhat different in their habits in other respects,

Bomhics forming its nest on or under ground and storing it

with pollen, while Apathus lives as an inquiline in the nest

of the Bombus. Bombus and Salius, however, have at least

this in common, that they both build nests. The building

of nests and formation of cells is, however, done chiefly with

their mandibles, so that the form of the claw is not likely to

be due to this cause. The species of Crabro and Cerceris, both

of which store their cells with other insects, have simple claws.

Pomjnlus, which stores its cells with spiders, has toothed claws.

The species of Odtjnerios which form cells in bramble stems

and any convenient hole and store them with larvae, have bifid

claws, and so has JEiomenes, which forms mud cells in which they

store caterpillars.

Quite apart from the question of the habits of bees and

wasps, there is the fact the toothed and bifid claws are found

in other Orders. The toothed claws of Pompilus, Pejjsis,

Megachile and others can be very well matched in Coleoptera

of the family Melolonthidae, and, as I have already mentioned,

in certain Di-agon-flies, insects with totally different habits.

Again, the bifid claw occurs in many Coleoptera, the Longicorn

genus Amphionyclia, for example. These are fond of resting

on flowers. I do not know where they deposit their eggs, but

it must bo in dead or dying wood or in the stems of plants.

But the species of Glenea which so much resemble them,

and which so far as I can ascertain are also frequenters of

flowers, and whose larvaj no doubt live in similar places, have

at least in the females simple claws, as indeed the vast majority
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of Longicorns have. So far as one can see, therefore, there is

nothing in the habits of Glenea and AmjjJdonycha to account

for the diiieronce in their claws.

It has been suggested to me that one of the reasons why so

many Lam.eIlicorn Coleoptera have toothed or bifid claws is

that they are arboreal in their habits, the ground beetles,

Geodephaga, having them simple. It is certainly true that the

Geodephaga, generally speaking, have simple claws, although

there are exceptions that I shall have to allude to later on

;

but all the Cetoniidse and Dynastidx, which comprise about

half of the Lamellicorns, have simple claws, and it cannot be

said that they are in any way ground beetles. The Cetoniidaz

and Trichiidee, are commonly found on flowers and shrubs,

and so are some of the Dynastidee. There may be, however,

some difference in their habits in other ways. The larvae of

Melolonthidee. are, so far as I know, root -feeders, whilst the

larvae of Cetoniidx and Trichiidx live more in decaying wood.

I do not know much of the habits of exotic Dynastidse, but

some species, at least, are root-feeders, like the Melolonthidee.

The evidence in favour of the toothed or bifid claws of the

Melolonthidee. being accounted for by their arboreal habits is

not, therefore, very strong.

We may now look at raptorial insects. First of all we

may take the Dragon-flies, Odonata. I have already had to

refer to these. A large number have bifid claws, the others

have them toothed. Both forms of claw can be very fairly

matched in the Rutelidee or Melolonthidee. I have already

referred to the raptorial wasps of the genera Pom2)ilus, Salius

and Pepsis which have toothed or bifid claws, but other

genera which prey on insects such as Cerceris and Crabro

have them simple. The Diptera of the families Asilidee and

Empidse, which are predaceous have simple claws, as have also

the Neuroptera of the families Myrmeleonidee, Ascalcqyhidx

and Nymphidee.

I will now say a few words about pectinate claws. To an

entomologist these are often beautiful objects under the

microscope. The claws are sometimes rather straight, some-

times strongly curved, and, of course, the number of teeth
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varies very much. In this case, at least, one would expect

there must be some object in this comb ; but so fai-, I have

been unable to find any evidence that it has any special

advantage over the simple claw—closely allied species with

apparently the same habits having them simple and pec-

tinate. One curious thing connected with this form of claw

is that it appears suddenly, as it were, in the midst of species

which have simple claws, and the species with simple and

pectinate claws closely resemble each other in appearance.

Ophion, for example, has pectinate claws, but Paniscus, which

so closely resembles it, and all the allied Ichneumonidse have

them simple.

Again, in the Ohrysididse, Hovialus auratus has pectinate

claws, but Holopyga, which is allied to it, has only a slight

tooth. In the Carabidee, Dendrocellus, a graceful green insect,

with narrow thorax and more or less yellow legs, has pectinate

claws, but the next genus Dryjita, which might be mistaken

for it, has them simple. In another grouj^ of Carabida3,

Ortliogonius, a flat, broad, oblong, brown insect has pectinate

claws, but A2)sectra, which closely resembles it, has them simple.

In the Elateridse Adrastus pollens has pectinate claws, and

Agriotes 2^(^ttidulus, which might be mistaken for it, and

indeed was mistaken for it by old authors, has them simple.

All these stand out more or less isolated. The only case

known to me where there is anything like a passage from the

simple to the pectinate form occurs in the Carabidse allied

to Dromius. Some species have them simple, Lionychus

quadrillum for example. Some have them slightly pectinate,

that is to say, with very short teeth, not much more than

serration, others have them strongly pectinate. Demetrias

atricapillus has them pectinate, Aetophoms has them simple.

Again, many species of Lebia and its allies have pectinate

claws, whilst others have them simple. In the Lamellicorns,

Listronyx has them pectinate.

In the Dascillidte, Odontonyx and Faraliclias have the claws

beautifully pectinate, and they are so in the Elaterid^e of the

extensive genus Melanotus and in Aptopus. All the Hetero-

mera of the family Cistelidse, have the claws pectinate. This

is the only case known to me where all the members of a
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family have this form of claw, but I have my suspicions that

it is not a natural family. The genera Atractus, Cistela and

Frostenus are certainly strikingly dissimilar. Some genera

of Cantharidae, have pectinate claws, others have them simple.

In the Cassididse, Asjndomorpha and Ctenochira have them

pectinate. Lastly, I have to mention the Neuropterous genus

Panorpa. We have, therefore, to inquire if these insects have

anything in common. Firstly, there are the parasitic Hymeno-

ptera Ojyhion and Homalus, belonging to totally distinct families.

Then we have carnivorous Carahidee and examples among the

Dascillidce, Elateridae, Cistelidse, Cantharidx, Cassididee and the

predaceous PcMiovjaa. It is a curious assemblage. It is difficult

even to suggest a reason why Ophion should require pectinate

claws whilst Paniscus has them simple, especially as they are

both parasitic on the same insects ; or why Homalus should

have them pectinate whilst its nearest allies have them nearly

simple. It has been suggested that the Carabidse which have

this form of claw frequent shrubs. This is true of some of

them certainly, but so far as Entomologists are concerned,

Dromms is generally found under bark, on the ground, or at

the roots of grass. Some of the Lebias have been found on

shrubs, but they are generally in moss or at the roots of grass.

Other CarabidcB, however, with simple claws may be found on

trees. Most Lepidopterists know that species of Carahus and

Anchojnemos may be found at their sugar, and it is not for the

sugar only that they are there. Calosoma is constantly found

in broad daylight in oaks and birch, where they go in search of

caterpillars. Any one who has seen this beautiful insect run

down the trunk of an oak will not soon forget it. How this

insect manages to hold on to the smooth birch twigs is rather

a mysteiy. Silpha quadripunctata is another insect with

simple claws constantly found on oak-trees. In the Elateridsd

the percentage of those that have pectinate claws is small. If

you go into any wood and beat the trees, the species you would

probably find are Lacon murinus, Athous, Agriotes pallididus

and acuminatus, Dolopius marginatus and Corymbites holoseri-

ceus. All these have simple claws. Sweep the grass and you

will get other species of Agriotes, but with them perhaps

Adrastus with its pectinate claws. The pectinate-clawed

PROC. ENT. see. LOND., V. 1908. H
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Melanotus you may dig out of rotten stumps or sweep from

herbage or beat off trees. And this is the way you would

also find Athous or Elater with their simple claws. The

Cistelidx are all, I think, found on trees and shrubs, the larvae

of many of them living under bark. The Cantharidse are

many of them at least parasitic. One would have to know

more of the habits of these than I do before venturing to

suggest any reason for the great difference in their claws. All

the Cassididae., the majority with simple claws and the minority

with them pectinate, live on plants, both in the larva and

perfect state, there being apparently no difference in their

habits. Our Scorpion-fly Panorpa is predaceous, and is

common on trees or is seen flying from one plant to another.

Its larva lives in rotten wood. The allied genus Biltacus has

simple claws, bvit I have already alluded to them on account

of their curious prehensile character. Ilarpobittacus australis,

Mr. Froggatt states, is found hanging about bushes, the hind

legs hanging loosely down ready to strike out the moment a

fly comes within range. The long flexible tarsi fold round the

captive with the stout spines transfixing it, the legs are drawn

forwards under the head so that it can press its rostrum into

its victim. In the Museum there is a specimen of this insect

with a small caterpillar in its hind tarsus.

There is a little group of insects which I must not omit to

mention, the Hippohoscidae, The claws in these flies vary

very much ; they are somewhat complex, combining the

toothed and appendiculate claw in one. The insects live

among the feathers of birds and in the fur of mammals. If

any claw has been developed to suit the habits of an insect, it

is surely here. One notes, however, that fleas which have the

same habits have simple claws.

I think I have said enough to show that the question as to

whether these complex claws have been developed to suit the

habits of the species is still an open one. I have shown that

very closely allied species have totally different forms of claw;

that insects with quite different habits have the same form of

claw ; that species with diflerent forms of claw have appar-

ently identical habits. If the pectinate claw, for exanjple, has

no special connection with the habit of the insect, but is only
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an inherited structure like the spines at the apex of the elytra

in Uroplata already alluded to, then we should expect to find

indications of it in closely allied forms, but this is not the

case. If it is associated with some habit of the insect and is

useful, then it must be useful in more than one way, as insects

of totally different habits have it. And if, generally speaking,

it is a useful form of claw, then it is remarkable that so few

insects have developed it.

Another point which suggests itself to one's mind is that

perhaps the reason why so few insects have developed complex

claws is that they are rendered unnecessary by the sticky

hairs or adhesive pads on the undersides of the tarsi. We
find, however, that many insects which have these sticky hairs

have also bifid or pectinate claws, such as Amphionycha,

Corynodes, Ctenochira, Pieris, Lycama and many others which

can walk on glass perfectly well. Among those which I have

tried on clean vertical glass I may as well just mention here

that all the Ichneumonidie, Trlchoptera, Tlneina, and all the

Diptera (except perhaps Tipula) could run freely on it, but the

Syrphidx were uucertain. Halictus and some other small bees

were fairly at home, but Bombus and Apathus were quite

helpless, as were also Colias and Vanessa. Adrastus, the little

Elaterid that I have mentioned among those with pectinate

claws, was very uncertain.

Some insects when resting only touch the object they are

standing on with the extreme tip of the tarsus. I noticed

that when Fieris was resting on the glass it was holding on

only by the apex of the pulvillus which projected just beyond

the tip of the claws ; it needed a magnifying glass to see this.

Plusia gamma, which seemed to be holding, was found, when

looked at with a magnifying glass, to be slipping very slowly

all the time, but it kept its position by darting forward its

right foot, and when this had slid down some distance the left

one was shot forward, and so on. I have already alluded to

the necessity of taking into account the adhesive hairs. The

spines on the tarsi of fossorial Hymenoj)tera and other insects

must also not be forgotten. I should imagine that these

spines would act somewhat in the way of a thumb. When
settling on any object the claw would probably be the first

H 2
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thing to come in contact, then as the tarsus was lowered the

sharp spines all directed forwards would touch and pull in an

opposite direction to the tip of the claAvs and thus clinch it.

But this is just where careful observation is needed, and it is

this I ask for.

I think it a happy thing that some of the Fellows of this

Society have been foremost of late in looking into the habits

of insects. But there are so many ways of observing, so many
kinds of insects to notice, whilst it is also necessary that the

observations should be made with some definite object in view.

I am a firm believer in making a particular subject your

study. The excellent work done by Professor Poulton and

Dr. Dixey in connection with mimiciy ; the valuable contri-

bution to science resulting from Mr, Merrifield's experiments

on the effect of temperature on coloration ; the interesting

discoveries made by Mr. Donisthorpe in his study of insects

inhabiting ants' nests, all go to show the value of taking up

some special branch of study.

In the past it has been necessary to devote much time to

the classification and naming of our insects, for without names

we cannot record facts about them. An immense amount of

work remains to be done in describing new species ; I think,

however, the time has come when more attention should be

paid to field work, especially abroad. I could mention several

monogi"aphs of families, and woi-ks dealing with the fauna of

various countries in which there is scarcely a reference to the

habits of a single species. This is difiicult to avoid because

the entomologists who write the systematic works are not

themselves the collectors of the specimens. I feel sure, how-

ever, that one reason why so few observations on the habits

of the species are appended to the description is, that their

impoi'tance has not been appreciated.

The subject which I have brought before you is full of

interest, and much careful field observation will be needed to

clear up the points which I have raised. Here, then, are

openings for many young enthusiasts, and if what I have said

should induce any of you, or our friends abroad, to make

some particular branch of this subject your special study I

shall not have delivered this Address in vain.
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GENEEAL INDEX.

The Arabic figures refer to the pages of the ^ Transactions \- the Roman
numerals to the pages of the ' Proceedings.^

Tlie President's Address is not separately indexed.

GENERAL SUBJECTS.

Aberration, in Coleoptera, exhibited, xx ; in Lepidoptera, exhibited, xxviii

;

of Epinephele jurtina, exhibited, xxix ; of Peronea cristana and P.
hastiana, exhibited, xlvi ; of Dryas paphia, exhibited, liv, lix ; in British

butterflies, exhibited, Ixii ; in Swiss butterflies, exhibited, Ixxxvi ; of

Aglais urticw, exhibited, xcv ; in Scoliidas, 63.

Ahraxas grossulariata , varieties of, exhibited, xciv.

Acidalia virgularia, experiments in Mendelian heredity with, exhibited, 'xlvi.

Africa, mimicry in butterflies from, exhibited, xlvi ; specific identity of two
forms of Charaxes from South, exhibited, Ixiv ; on the species of

Hesperidm from the Indo-Malayau and African regions, with descriptions

of some new species, 1 ; bionomic notes on butterflies from British Bast,

489.

Aglais urticw, aberration of, exhibited, xcv.

Albinism in Epinephele jurtina, exhibited, xxix.

Amber, Blattidfe in, exhibited, xxviii ; insects preserved in, exhibited, xlv.

America, Thynnidm from South, exhibited, iii ; mimicry in Papilios from,

exhibited, xlv ; rare Heterocera from South, exhibited, xlv ; mimicry in

butterflies from tropical, xlix, 585 ; mimicry in butterflies from South,

exhibited, li ; new species of Hesperiidm from Central and South, 1, 375 ;

mimicry in species of the genus Limenitis from North, and their models,

447.

Anthocharis, the genus, exhibited, xlvi.

Anthophila. Hymenoptera-Aculeata collected in Algeria. Part III, xxi 177.

Anthrocera, new British, exhibited, Ixxxvi.

Ants, from Kew Gardens, exhibited, ii ; insects and other forms associated

with British, exhibited, xlvi ; the British, exhibited, xlvii
; pseudogynes

of, exhibition of, xlvii.

Aplecta nebulosa, forms of, exhibited, xlvii, Ixi.

Aposeme, double or combined, exhibited, Ixxviii.

Asilidw with prey, species of, exhibited, xlvii.

Assam, with occupant attacking spider, nest of wasp from, exhibited, xlv.

Association of Pierine and Nymphaline butteriiies, exhibited, xxii.

Auditors for 1909-10, appointed, Ixxxvi.

Australian and Tasmanian Malacodermata, revision of the, Iviii.



( cxx )

Beetles, melanism in, exhibited, xxv ; rare British, exhibited, xliv, Iv, Ivi

;

Goliath, exhibited, xlvi ; rare and blind, exhibited, xlix ; at Purley, rare,

exhibited, lix.

Belenois thysa, mimicry by Colwnis telesi'phe and, exhibited, xcvi.

Bingham, Lieut.-Col. Charles T., notice of the death of, lix.

Bionomic notes, on butterflies, Iviii, 607 ; on British East African butterflies,

489.

Blatta, living, exhibited, xxix ; living larvje of, exhibited, Iv.

Blattidw in amber, exhibited, xxviii.

Bolivia and Peru, descriptions of Micro-Lepidoptera from, xcii.

Bourbon, mimicry in butterflies from, exhibited, iii, slii ; mimicry in the

butterflies of Mauritius and, exhibited, iv.

Brazil, descriptions of new species of Lepidoptera-Heterocera from South-

east, xxi, 143.

Britain, Potato Gnat in, exhibited, ii.

British Beetles, rare, exhibited, xliv, Ivi ; Lepidoptera, exhibited, xlvi

;

larvae and pupse, living, exhibited, xlvi ; species, local variation in a

common, exhibited, xlvi ; Lepidoptera, drawings of varieties'of , exhibited,

xlvi ; Ants, insects and other forms associated with, exhibited, xlvi

;

Ants, exhibited, xlvii ; Aculeate Hymenoptera, exhibited, xlvii ; Neu-

roptera, rare, exhibited, Iv, Ivi ; Coleoptera and Hemiptcra, rare,

exhibited, Ivii ; Heterocera, rare and variant, exhibited, Ivii ; butterflies,

aberrant, exhibited, Ixii ; Wonagria, new, exhibited, Ixxv ; Coleoptera,

rare, exhibited, Ixxvi ; Anthrocera, new, exhibited, Ixxxvi ; Pieris napi,

with Swiss F. napi, var. hryonife, experiments in crossing, exhibited,

Ixxxvii.

British East Africa, bionomic notes on butterflies from, 489.

British Guiana, Heliconine butterflies from, exhibited, xlv.

Bulbul feeding its young on specially protected insects, xxxi.

Butterflies, from the Pyrenees, exhibited, i ; from Bourbon, mimicry in,

exhibited, iii, xlii ; association of Pierine and Nymphaline, exhibited,

xxii ; rest attitudes of, exliibited, xlv ; scents in, exhibited, xlv ; varia-

tion and dimorphism in Indo-Chinese and Indo-Malayan, exhibited, xlv

;

from British Guiana, Heliconine, exhibited, xlv ; mimicry in African,

exhibited, xlvi ; of the Mediterranean region, spring, exhibited, xlvi

;

rare and variable species of Swiss, exhibited, xlvi, Ixxxvi ; homceochro-

matism in French, exhibited, xlvi ; and their models, mimetic Nymphaline,

exhibited, xlvi ; mimicry in tropical American, xlix, 585 ; mimicry in

South American, exhibited, li ; from South Spain, exhibited, liv ; bio-

nomic notes on, Iviii, G07 ; Vosges and aberrant British, exhibited, Ixii

;

taken in Jamaica, notes on some, 37 ; of Tobago, on some of the, 53

;

bionomic notes on British East African, 489.

Butterfly subjects, drawings of, exhibited, xlvi.

Bye-law, alteration of a, xvii, xviii.

Callidryas euhile, plants of Bryophi/Uum calycinum, a favourite resting-place

of, exhibited, xlv.

Calligenia miniata, exhibited, xxix.

Canaries, Rhopalocera from the, exhibited, xlix.

Celastrinids and Everids, mimetic group of Indian, exhibited, Ixxxi.

Ceylon, Lampyridw from, exliibited, xlviii.



( cxxi )

Charaxes, from South Africa, specific identity of two forms of, exhibited,

Ixiv; identity of, exhibited, Ixxxvi.

Charing Cross, Lepidoptera observed within six miles of, exhibited, xlvi.

China, on the metamorphoses of two Hemiptera-Heteroptera from Southern,

59.

Colmnis telesiphe, Helicomus tdesiphe and Pereute antodyca, mimetic relation

between, exhibited, xci ; and Belenois thysa, mimicry by, exhibited, xcvi.

Coleophora, drawings of species of, exhibited, xlvi ; life histories of the genus,

exhibited, xlvii ; living larvae of, exhibited, xlvii.

Coleophorids, life history of, exhibited, Ixxvi.

Coleoptera, aberrant, exhibited, xx ; contribution to the classification of the

Coleopterous family Dynastidw, xxi, 321 ; rare British, exhibited, Ivii,

Ixxvi ; new and rare, exhibited, Ixxxvi, xciii ; variant and rare, exhibited,

xcv.

Conio2>teri/x, larvse of, exhibited, xxii.

Conversazione, description of, xlv ; statement relative to, 1.

Council, for 1908-9, nomination of, i; for 1909-10, nomination of, Ixxxv,

xciii.

Cryptamorpha desjai'dinsi in Hampshire, exhibited, Ivii.

Danaine genus Ituna, secondary mimetic resemblance of Ithomiinm to the,

exhibited, vii.

Dascillus, larvae of Trictenotoma and, exhibited, xxii, 275.

Destruction of moths in Saxony, Ixxxiv.

Diaposematism, with reference to some limitations of the Miillerian

hypothesis of mimicry, on, xiii, 93 ; on Miillerian mimicry and, Ixx, 559.

Dimorphism, in Hemiptera, and recent additions to the British list, exhibited,

xlv ; in Indo-Chinese and ludo-Malayan butterflies, variation and,

exhibited, xlv.

Diplopterous Hymenoptera from Queensland, two new, xiii, 89.

Diptera, the systematic affinities of the Fhoridw and of several Brachycerous

families in the, xxvii, 283 ; rare British Beetles and dipterous parasites,

exhibited, Iv ; predaceous, exhibited, xciii.

Dragonflies of the " Dale Collection," the British, xliv.

Dryas paphia, aberration of, exhibited, liv, lix ; hints as to egg-laying and

hybernation of larvae of, Ix.

Dyriastidm, a contribution to the classification of the Coleopterous family of,

xxi, 321.

Earwig, rare, exhibited, Ixxvii.

Epinephde jurtina, albinism in, exhibited, xxix.

Erehia, from Germany, forms of, exhibited, Ixii ; from the Vosges, exhibited,

Ixxiv.

„ lefehvrei and Lycmna pyrenaica, xxi, 307.

Erianthus versicolor, life history of, Ixxxv.

Everes, forms of, exhibited, xxiv ; determined by their genitalia, the distinct-

ness of several species of, xliv, 371.

Everids, mimetic group of Indian Celastrinids and, exhibited, Ixxxi.

Euloplwnotus vtyrmeh'oH, with descriptions of the imagines of the two
Heterocera, on the larvse of Hamanumida dwdalus, Hoplilis phyllocampa
and, Iviii.

Euphxdra, habits of mimetic species of, Ixxix.



( cxxii )

Fellows, election of, i, xx, xxii, xxiv, xxviii, li, Iviii, Ixxiv, Ixxxv, xciii.

Flies, mimicking wasps, exhibited, xlv ; illustrations of Tsetse and other

biting, exhibited, xlv ; the life history of house, 1 ; parasites on,

exhibited, Ivii.

Formica rufa, and F. sanc/uinea, observation nests of, exhibited, xlvii

;

pseudogynes of, exhibited, Ixxv.

Formosa, on certain Nycterihiidn;, with descriptions of two new species from,

xlix, 359.

France, homceochromatism in butterflies from, exhibited, xlvi.

Freeman, Francis Ford, notice of death of, xxviii.

Fungoid growths on Lepidoptera, xxv.

Furnival, T. P., notice of death of, xxv.

Germany, forms of Evchia and Lycwna from, exhibited, Ixii.

Glocia clarki, exhibited, Ixxix.

Glow-worm, food of, xliv.

Goliath Beetles, exhibited, xlvi.

Goss, Herbert, notice of death of, xx.

Grasshoppers, Water-, exhibited, xlv.

Hamanumida daidalus, Hoplitis phyUocampa and Eidophonotits myrmeleon,

with descriptions of the imagines of the two Heterocera, on the larvae

of, Iviii.

Hampshire, Cryptamorpha de.ijardinsi in, exhibited, Ivii.

Helicouine butterflies from British Guiana, exhibited, xlv.

Heliconius, parallel variation of forms of, exhibited, xciv.

„ telesi2)he and Pereiite antodyca, mimetic relation between Colmnis

telesiphe, exhibited, xci.

Hemiptera, and recent additions to the British list, dimorphism in, exhibited,

xlv ; rare British, exhibited, Ivii ; -Heteroptera from Southern China, on
the metamorphoses of two, 59.

Heredity, experiments with Acidalia virgidaria in Mendelian, exhibited,

xlvi ; in Fapilio dardanus from Natal, xlix, 427.

Hesjyeridm from the Indo-Malayan and African regions, with descriptions of

some new species, on the species of, 1.

Hesperiidm from Central and South America, new species of, 375.

Heterocera, from South America, rare, exhibited, xlv ; rare and variant

British, exhibited, Ivii ; on the larvse of Hamanumida disdains, Hoplitis

phyllocampa and Eidophonotus myrmeleon, with descriptions of the

imagines of the two, Iviii.

Homceochromatism in French butterflies, exhibited, xlvi.

Hoplitis fhyllocampa, Hamanumida dsed.alus, and Eulophonotus myrmeleon,

on the larvje of, Iviii.

Hymenoptera, from Queensland, two new Diplopterous, xiii, 89 ; -Aculeata

collected in Algeria. Part III, Anthophila, xxi, 177 ; British Aculeate,

exhibited, xlvii.

Indian Celastrinids and Everids, mimetic group of, exhibited, Ixxxi.

Indo-Chinese and Indo-Malayan butterflies, variation and dimorphism in,

exhibited, xlv.

Indo-Malayan, butterflies, variation and dimorphism in Indo-Chinese and,

exhibited, xlv ; and African regions, with descriptions of some new
species, on the species of Hesperidm from the, 1.



( cxxiii )

Ithomiinfe to the Dauaine geuus Ituna, secondary mimetic resemblance of,

exhibited, vii.

Jamaica, notes on some butterflies taken in, 37.

Jubilee of Oxford University Museum, li.

Kew Gardens, ants from, exhibited, ii.

Lampyridae from Ceylon, exhibited, xlviii.

Laphria gilva, exhibited, xxxiii.

Leaf Insects from Seychelles, exhibited, xlvii.

Lemann, F. C, notice of death of, xxv.

Lepidoptera-Heterocera from South-East Brazil, descriptions of new species

of, xxi, 143 ; fungoid growths on, exhibited, xxv ; aberrant and living,

exhibited, xxviii ; parasites on, exhibited, xlvi ; melanism in West York-

shire, exhibited, xlvi ; British, exhibited, xlvi ; of South London,

exhibited, xlvi ; observed within six miles of Charing Cross, exhibited,

xlvi ; drawings of varieties of British, exhibited, xlvi
;
photographs of,

exhibited, xlvii.

Leucanio, oviposition of a, exhibited, Ixi.

Leucothyris zelica, colour derivation of, exhibited, Ixi.

Lihellula, wing suffusion of, exhibited, lix.

Library, donation to, xciii.

Limenitis, habits of, xcvi ; and their models, mimetic North American

species of the genus, 447.

London, Lepidoptera of South, exhibited, xlvi ; Lepidoptera observed within

six miles of Charing Cross, exhibited, xlvi.

Lycmna, from Germany, forms of, exhibited, Ixii ; L. piyrenaica, Erebia

lefehvrei and, xxi, 307.

Madagascar, on species of JVeptis in islands to E. and N.-W. of, xxxi.

Maddison, T., notice of death of, li.

Malacodermata, revision of the Australian and Tasmanian, Iviii.

Malacosoma neustria&nA 31. fa's<re)is!.s, and their hybrid forms, exhibited, xlvi.

Malay Archipelago, Papilios from the, exhibited, xi.

Mauritius and Bourbon, mimicry in the butterflies of, exhibited, iv.

Mediterranean region, spring butterflies of the, exhibited, xlvi

.

Melanism, in a Beetle, exhibited, xxv; in West Yorkshire Lepidoptera,

exhibited, xlvi.

Melanitis leda taken at different seasons, series of, exhibited, xlv.

Melitsea aurinia, and Notodonta chaonia, variation in, exhibited, xii ; forms

of, exhibited, Ixxiv.

Melitseas, from South Switzerland, exhibited, xxi ; of the Athalia group,

exhibited, Ixxxvii.

3Ielittomma tnsulare, on the larvae of Trictenotoma childreni and, xxiv, 275.

Mendelian heredity with Acidalia virgularia, experiments in, exhibited, xlvi.

Micro-Lepidoptera from Bolivia and Peru, descriptions of, xcii.

Microscopic, preparations to illustrate the Entomological aspects of the

Sleeping Sickness, exhibited, xlv ; demonstrations, exhibition of, xlvii.

Mimicry, in Bourbon butterflies, exhibited, iii, xlii ; in the butterflies of

Mauritius and Bourbon, exhibited, iv ; secondary mimetic resemblance of

Ithomiinm to the Danaine geuus Ituna, exhibited, vii ; mimetic relation

of Nychitona and Pseudopontia, exhibited, xiii ; on diaposematism, with

reference to some limitations of the Miillerian hypothesis of, xiii, 93 ; in



( cxxiv )

Americau Papilios, exliibiteil, xlv ; of wasps by flies, exhibited, xlv ; in

African butterfl.ies, exhibited, xlvi ; mimetic Nymijhaline butterflies and
their models, exhibited, xlvi ; in tropical American butterflies, xlix,585;

in South American butterflies, exhibited, li ; and diaposematism, on
Miillerian, Ixx, 559 ; in species of Euphiedra, Ixxix ; in group of Indian

Celastrinids and Everids, exhibited, Ixxxi ; between Colienis telesiphe,

Heliconius telesiphe and Percute antodyca, exhibited, xci ; by Colienis

telesiphe and Belenois thysa, probably Miillerian, exhibited, xcvi ; in

North American species of the genus Limenitis and their models, 447.

Morphos, exhibited, xlvi.

Natal, heredity in Papilio dardanus from, xlix, 427.

Neptis in islands to E. and N.-W. of Madagascar, on species of, xxxiil.

Neuroptera, rare British, exhibited, Iv, Ivi ; -PIanipen)da and Tvichoptera of

New Zealand, some additions to the Perlidie, Iviii.

New Zealand, some additions to the Perlidie, Neuroptera-Planipennia and

Trichoptera of, Iviii.

Nonaijria new to Britain, exhibited, Ixsv.

JVotodonta chaonia, variation in Melitwa aurinia and, exhibited, xii.

Nudaria senex, exhibited, xxix.

Nycterihiida3, with descriptions of two new species from Formosa, on certain,

xlix, 359.

Nychitona and Psevdopontia, mimetic relation of, exhibited, xiii.

Nymj)haline butterflies, association of Pierine and, exhibited, xxii ; mimetic,

and their models, exhibited, xlvi; temperature experiments with,

exhibited, xcv.

Obituary. Herbert Goss, xx ; F. C. Lemann ; T. P. Furnival, xxv ; Francis

Ford Freeman, xxviii ; T. Maddisou, li ; Lieut. -Col. Chas. T. Bingham, lix.

Obligation Book of the Entomological Society of Londou^with the signatures

of the Duchess of Kent and the Princess Victoria, afterwards Queen

Victoria, the, exhibited, xlvi.

Ocellatvs and Populi, Smerinthus, hybrids of, exhibited, Ixxvi. 1

Ochromyia, tongue of an, exhibited, xxvi.

(Estrid flies {Spathicera) mimetic of species of Salius {Pompilidw), Rhinoceros

hicornis followed by, xxix.

OflBcers for 1909-10, nomination of, Ixxxv, xciii.

Orthoptera, further studies of the Tetriginai in the Oxford University

Museum, xlix, 387.

Oxford, Pyralis lienigialis at, exhibited, iii ; further studies of the Tctriginm

(Orthoptera) in the University Museum of, xlix, 387 ; University

Museum Jubilee, li.

Oxygastra, types of, xliv.

Papilio dardanus from Natal, heredity in, xlix, 427.

,, homerus, early stages of, exhibited, xxii.

PapiUos, from the Malay Archipelago, exhibited, xi ; mimicry in American,

exhibited, xlv.

Parasites, on Lepidoptera, exhibited, xlvi ; on flies, exhibited, Ivii.

Pereute antodyca, mimetic relation between Cvlanis telesiphe, Heliconius

telesiphe and, exhibited, xci.

Perlidai, JVeuroptera-Planipeiniia and Trichoptera of New Zealand, some
additions to the, Iviii.



( cxxv )

Feronea cn'stana, varieties of, exliibiteil, xlvi ; and P. hastiana, aberrations

of, exliibiteil, xlvi.

Peru, descriptious of Micro-Lepidoptera from Bolivia and, xcii.

Fhoridte and of several Bracliycerous families in the Diptera, the systematic

aflBnities of the, xxvii, 283.

Phylogeny, notes on tlie value of the genitalia of insects as guides in, xlix,

297.

Fieris napi, forms of, exhibited, xlvii
;
gyuandromorphous example of,

exhibited, Iv ; with Swiss F. napi, var. hryonia;, experiments in crossing,

exhibited, Ixxxvii.

Folycjonia c-album, life history of, Ixxxviii.

Polyommatus hellargns, forms of, exhibited, Ixxviii.

Fopuli, hybrids of Ocellatns and, exhibited, Ixxvi.

Forthesia, hybernating, exhibited, Ixxvi.

Potato Gnat in Britain, exhibited, ii.

President for 1909-10, nomination of, Ixxxv, xciii.

Protected insects, the Bulbul feeding its yonng on specially, xxxi.

Pseudogynes, of an ant, exhibited, xlvii ; of Formica rufa, exhibited, Ixxv.

Fseudopontia, mimetic relation of JVt/chitona and, exhibited, xiii.

Purley, rare beetle from, exhibited, lix.

Fyralis lieniyialis at Oxford, exhibited, iii.

Pyrenees, butterflies from the, exhibited, i.

Fytho dep>ressus, abnormal, exhibited, lix.

Queensland, two new Diplopterous Hymenoptera from, xiii, 89.

Rhinoceros hicornis followed by extraordinary CEstrid flies {Spathic era),

mimetic of a large species of Salius (Pompilidw), xxix.

Rhopalocera from the Canaries, exhibited, xlix.

Salius (Pompilidw), Rhinoceros hicornis followed by CEstrid flies (Spathicera),

mimetic of species of, xxix.

Saxony, moth destruction in, Ixxxiv.

Scoliidw, notes on the Thynnidw, with remarks on some aberrant genera of

the, 63.

Seychelles, leaf insects from, exhibited, xlvii.

Sitaris muralis, larvfe of, exhibited, iii.

Sleeping Sickness, microscopic preparations to illustrate the Entomological

aspects of the, exhibited, xlv.

Smerinthus popiili, variation in, exhibited, sxiii ; hybrids of S. ocellatus and,

exhibited, Ixxvi.

Spain, butterflies from South, exhibited, liv.

Spider, nest of wasp from Assam, with occupant attacking, exhibited,

xlv.

Stenoptilia grandis, on, xxvii, 317.

Stereoscopic photographs from nature, exhibited, xlvii.

Stick insect, exhibited, Ixxvi.

Switzerland, Melitoeas from South, exhibited, xxi ; rare and variable species of

butterflies from, xlvi ; aberration in butterflies from, exhibited, Ixxxvi
;

experiments in crossing British Pieris napi with F. napi, var. bryonise

from, exhibited, Ixxxvii.

Tachinidw, rare, exhibited, Ixxiv.

Tasmanian Malacodermata, revision of the Australian and, Iviii.
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Tetricjinm (Orthoptera) in the Oxford University Museum, further studies of

the, xlix, 387.

Thais, forms of, exhibited, lix.

Thynnidw, from South America, exhibited, iii ; with remarks on some

aberrant genera of the Scoliidie, notes on the, 63.

Tobago, on some of the butterflies of, 53.

Tongue of an Ochromyia, exhibited, xxvi.

Trachyphloeus scabriculus, with mandibles, exhibited, iii.

Trichoptera of New Zealand, some additions to the Perlidas, NeurofUra-

Planipennia and, Iviii.

Trictenotoma and Dascillus, larvre of, exhibited, xxii.

„ childreni and Melittomma insulare, on the larvte of, xxiv, 275.

Tsetse and other biting flies, illustrations of, exhibited, xlv.

Variation, in Melitfea aurinia and Notodonta chaonia, exhibited, xii ; in

Smerinthtis popidi, exhibited, xxiii ; and dimorphism in Indo-Chinese

and Indo-Malayan butterflies, exhibited, xlv ; in a common British

species, local, exhibited, xlvi ; in Swiss butterflies, exhibited, xlvi ; in

Peronea cristana, exhibited, x\v\; in Pieris napi and Aplecta nebulosa,

exhibited, xlvi; in British Heterocera, exhibited, Ivii ; in Abraxas gros-

sulariata, exhibited, xciv ; in forms of Heliconius, exhibited, xciv; in

Coleoptera, exhibited, xcv.

Vice-Presidents, for 1908-9, nomination of, i.

Vosges, butterflies from the, exhibited, Ixii ; Erebias from the, exhibited,

Ixxiv.

Wasps, flies mimicking, exhibited, xlv ; from Assam, with occupant attacking

spider, nest of, exhibited, xlv ; cells of, exhibited, Ixsvii.

Water-Grasshoppers, exhibited, xlv.

Weevils, showing false mandibles, exhibited, xx ; rare, exhibited, Ixxxvi.

Yorkshire Lepidoptera, melanism in West, exhibited, xlvi.

Zyysena, forms of, exhibited, Ixxviii.
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SPECIAL INDEX.

The Arabic figures refer to the pages of the ''Transactions' ; the Roman numerals

to the pages of the ' Proceedings'

Abantis, 10, 526, 540
Abaratha, 10

Abraxas, xciv, 622
abstersa (Andrena), 214
acacetes (Eueides), 599
Acantholobus, 400
acara (Acnea), 525, 527, 528, 548, 552,

553
achtea (Napeogenes), 599, 601
achei'onta (Cwa), 46
achillea; (Anthrocera), Ixxxvi
achine (Teracolus), 141
Acidalia, xlvi

Acidia, 302
aciplia (Acraja), 599
Acolastes, 50
Acnea, xxxi, Ixxx, 43, 122, 128, 129,

133, 137, 496, 508, 509, 510, 512,

514, 515, 516, 517, 521, 523, 524,

625, 526, 527, 528, 529, 530, 531,

532, 533, 534, 541, 547, 548, 549,

552, 553, 599, 602, 625, 633
Acrpeiiiffi, liii, 132, 139, 496, 507, 508,

509, 524, 535, 547, 599, 610, 622,

626, 657
Acrreoid (Helicondid.'e), 594
acrita (Acr*a), 526, 527
Acronyctinaj, 157
aci'opera (Clemensia), 146
Actinote, liii, 40, 452, 625
acuticollisi (Trichogomphus, 348, 358
acuticoniis (Dolichopus), 286

,, (Osmia), 253
acutus (Colletes), 178

,, (Lamellitettix) 404
Adalia, xcv
adamsi (Sphaenogona), 48
Adelaidte (Semanopterus), 343, 357
Adelpha, xxii, xxiii, li, lii, liv, 448,

475, 476, 477, 478, 485, 486, 487, 488

Adoryphorus, 342, 357
adunca (Osmia), 251, 252
jEgeria, 634
ajgeria (Pararge), 646, 662
ajgistus (Sematura), 662
iEluroides, 87
iElurus, 63, 64, 79, 80, 87
Emilia, 149
jenea (Cordulia), Ivi

feneas (Papilio), 113
ffiueides gai-garus (Papilio), 622
oenigmaticus (Pterombrus), 82
Aeria, 571
^romaclms, 12
^sehna, Ivii

ffistria (Aides), 382
rethiops (Erebia), 311, 318

,, (Thynnus), 80
ffithras (Myscelus), 376
aflane (Authidium), 256

,, var. monile (Anthidium), 256
affinis (Hedotettix), 422

,, (Huphina), 120

,, (Pyropteriis), Iv

,, (Satarupa), 3

,, var. cognata (Satarupa), 3

afra (Coelioxys), 241
africanus (Prototettix), 417, 418
afriun (Anthidium), 254
afzeliella (Andreua), 220
agamemuou (Papilio), 625, 626, 629,

630, 639, 640
aganice (Plauema), 116, 496, 512, 518,

523, 524, 551

,, f. montana (Planema), 508,

523, 524
Aganisthos, 45, 627, 659
agarieon (Pyrrhopygopsis), 386
agarithe (Phcebis), 56, 620
agatha (Neptis), 122, 500, 505, 582
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agatliina (Mylothris), xcvii, 535, 536,

537, 538, 633, 637
agenoiia (Pyrrhopyge), 378
Aglais, xcv, xcvi

aglaonice (Acrsea), 549
aglea (Parantica), 612, 626, 630, 633,

637, 638

,, ceylanica (Paraniira), 611
aglyphus (Halictus), 191
agiia (Aeria), 571

,, (Chapra), 23

,, (Hesperia), 23
agrestis (Nomada), 228
Agrias, ]iv

Agiilus, Iv

Agrotiiipe, 151
ahrendti (Hesperia), 18
Aides, 381, 382
Ajax (Stypotrupes), 330
akar (Pamphila), 17
Ala-na, 506, 507, 535, 656
Alaocyba, xlix

albarius (Halictus), 185
albicilia (Sarangesa), 7

albiciiictus (Halictus), 185
albicoruis (Perichares), 32
albigena (Anthophora), 267
albiniacula (Opliarus), 147
albimaculata (Aiiiauris), vi, 118, 121,

123, 124, 430, 431, 432, 502, 505,

509, 510, 511, 512, 513, 514, 516,

517, 519
albipes (Halictus), 187, 188

,, (Techiioniyrmex), ii

albipuncta (Heterochroma), 157
albocinerea (Andrena), 197

,, (Authophora, 268
albofasciatus (Halictus), 634

,, (Thynnus), 79
albobirta (Andrena), 198
albomaculata (Authobosca), 83

,, (Hypolimnesthes), 477

,, (Myzine), 83

albopilosus (Pamirginus), 225
albo-radiata (Acraja), 548
albosignata (Autbophora), 272
albula (Terias), 55, 618
Alcidosoma, 353, 358
alcipbron, var. gordius, ab. midas

(Chrysopbanus), Ixxvi

Aleochara, Ivii

aleta (Hesperia), 16
Aletis, XV, 518, 519, 522
alexandrae (Troides), xi

alfurus (Apaustus), 17
algericus (Pauurgus), 225
algira (Eucera), 261
algirus (Eophites), 225, 226

alice (Hesperia), 22
alicia (Acraia), 529, 530, 531, 532, 533,

534

,, f. cabiroides (Acrasa), 529, 530,

531, 532, 533

,, f. tenelloides (Acrrea), 530, 531,

532, 533
aliona (Hesperia), 16

,, (Plesioneura), 29

,,
(Taractrocera), 16

alipbera (Eueides), 524, 589, 616
Alissonotum, 322, 323, 324, 355,

356
alluaudi (Plagiolepis), ii

alpha (Andrena), 211, 216
alsus (Cupido), Ixxxii

,, (Zizera), Ixxxii

alternaus (Eucera), 258

„ (Macrocera), 258
alticristatus (Lopbotettix), 389, 390
altiuotus (Holoarcus), 392
aluensis (Notocrj^pta), 27

alysos (Notocrypta), 26

,, (Plesioneura), 26
amaltbea (Anartia), 54, 644
amaryllis euryades (Heliconius), liii

Aniauris, vi, vii, xxxix, 115, 118, 121,

122, 123, 124, 126, 127, 137, 430,

431, 432, 439, 452, 492, 495, 496,

497, 498, 499, 500, 501, 502, 503,

504, 505, 506, 507, 508, 509, 510,

511, 512, 513, 514, 516, 517, 518,

519, 523, 525
amazoula (Ab'ena), 535, 656
ambigua (Anthophora), 270
Amblysoma, 64

amenaida (Pentila), 534, 535
americana (Tetrix), 414

,, diniorpha (Tetrix), 415
Amniobates, 235, 236, 237
amphitrite (Heliconius), liv, Ixxviii

amulia (Crenis), xvi

ainydon (Agrias), liv

amygdalis (Ploetzia), 31

,, (Systole), 31

amymone, f. kinbergi (Crastia), 625
amj ntas (Acolastes), 50
amyntula (Eveies), 372, 373, 374
am.ystis (Myscelus), 376
anacardii (Salamis), 638
Anartia, 38, 40, 44,54,627, 644, 666, 668
Anaspis, xciii

an astasia (Ceratinia), 598
Anastrus, 50, 661
Anax, Ivi

Ancyla, 264
andalusica (Nomada), 228
anderida-albicilla (Heliconius), 115



( cxxix )

Andrena, 193, 194, 195, 196, 197, 198,

199, 200, 201, 202, 203, 204, 205,

206, 207, 208, 209, 210, 211, 212,

213, 214, 215, 216, 217, 218, 219,

220, Errata, xxxix
andreniformis (Sesia), xxviii

andreiioides (Osmia), 248
aneniosa (Acnwx), 525, 527, 528, 548
anglicanus (Trowoliims), Iv

aiigulatus (Criotcttix), 399, 400
angulosa (Pericopis), 587, 590
angustatus (Hedotettix), 422
angustus (Droinins), xlix

anina (Pyrrliopyge), 375, 379
Anisotoma, Ivi

anitta (Hesperia), 30
annulatus (Heteronychus), 322, 327,

356
Anodon, 337, 357
Anodoutyra, 64, 79
Anomalomorpha, 344, 345, 346, 357
Anopheles, 298
Anosia, 41, 54, 449, 450, 451, 452, 453,

455, 456, 457, 458, 459, 460, 461,

474, 487, 610, 625
Antaretia, 150
anteas (Actinote), 452, 625
anteiinata (Anthobosca), 83, 84, 85, 87
anteuor (rharmacopliagus), 462
Authidium, 254, 255, 256, 257
Anthobosca, 63, 83, 84, 85, 86, 87
Anthocharis, xlvi, liv

Anthophila, xxi
Anthophora, iii, 267, 268, 269, 270,

271, 272, 635
anthracina (Anomalomorpha), 345, 346,

358

,, (Anthobosca), 87
anthracinus (Thynnus), 80
Anthrocera, Ixxxvi

Antigouus, 6, 7, 14

autilope (Precis), 134, 135, 137, 544,

545
antimachus (Papilio), 133, 134, 525
antinorii (Papilio), 122, 124
autiochus (Coptorrhinus), 340, 357

,, -antiochus (Heliconius), 115

,, (Temnorrhynchus), 340, 357
antodyca (Euterpe), 577

,, (Pereute), xci, xcii

anura (Hasora), 33
Apatelodes. 171, 172, 173
Apatura, 475
Apaustus, 12, 13, 17, 21

Apenesia, 87
Aphiochaita, 295, 304
Aphnaeus, 47, 656, 657
AphodiuSj XXV

Aphonus, 341

Ai)hrosylus, 295, 300
apicalis (Anthobosca), 83

,, (Oosila), 83

,, (Megachile), 244

,, (Microryctes), 325, 356

,, (Nyctemera), 508
Aplecta, xlvii, Ixi, Ixii

apollo (Parnassius), 625
Apotettix, 424
Appias, 48, 120
approximans (Eriopyga), 1 55

approximata (Euterpe), 577
Amschnia, 136
araucarise (Dirphia), 175
archesia (Precis), Ixviii, 137, 494, 542,

546

,, f. pelasgis (Precis), Ixviii, 134,

135, 545, 546
archias (Pamphila), 15

,, (Taractrocera), 15, 16

archippus (Anosia), 41, 54, 449, 450,

610, 625

,, (Basilarchia), 451

„ (Limenitis), 451, 452, 453,

454, 455, 456, 457, 458,

459, 460, 461, 473, 478,

479, 487

,, f. eros (Limenitis), 451, 461

,, f. floridensis (Limenitis),

451, 460, 461, 487

,, f. hulsti (Limenitis), 459,

460

,
, var. pseudodorippus (Limen-

itis), 459
Archonias, 109, 110, 111, 112
Arctiadaj, 145
Arctiana3, 146
arcticus (Nomotettix), 416

,, obtusus (Nomotettix), 415
arcuata (Elaphroptera), 76

,, (Gymnophora), 286, 287, 291
(Loxura), 629, 630, 657, 658

,, (Parvapenna), 165
(Tettiella), 419

arcuatus (Eumenes), 634

,, (Piezotettix), 392
arcuella (Heliconius), 598
area (Plesioneura), 8

areca (Acraja), 525, 527, 528, 548
Arena, Ixxxvi

ares (Prenes), 40, 50
argante (Phcebis), 577
argentata (Andrena), 207

,, (Megachile), 244
argentatus (Phyllobius), Ixxxvi
argeutiiius (Tachypterus), 64
argia (Leuccronia), 536



( cxxx )

(Everes), xxiv, xliv, Ixii,

Ixxxii, Ixxxiii, 371, 372,

373, 374, 657

,, var. coretas (Everes), xxiv,

xliv

,, var.dipoiides (Everes),Ixxxii,

Ixxxiv

Argiolaus, 47, 656
argiolus (Celastrina), Ixxxi, Ixxxiii

,, var. sikkima (Celastrina), Ixxxi

Argynnis, xlix, Ix, Ixi, 462, 463, 465,

467, 475, 488, 578, 632

aria (Matapa), 15

ariadne (Ergolis), 645
Aricoris, liii

aripa (Leptopliobia), 619

aristiona aristiona (Heliconius), 599,

600
Aristolochia, 109, 110, 462'

aristolocliije (Papilio), 621, 625, 626,

630, 631, 640
armillatus (Procas), Ixxxvi

Aruetta, 13
Artemisia, xlvii

artliemis (Basilarchia), 451, 478
(Limenitis), 451, 453, 455,

456, 457, 458, 459, 460,

462, 471, 472, 473, 479,

482, 487, 488

,, f. lamina (Limenitis), 473
articularis (Halictus), 188

aruaaa (Hesperia), 19

,, (Telicota), 19

arundineta (Nouagria), Ixxv
asboloplintha (Acrsea), 548, 549

,,
subsp.rubescens(Acra;a),

547, 548, 549

asela (Euplcea), 612

,, (Crastia), 612, 623, 626, 628, 630,

631, 634, 637

,, (Cynthia), 614, 624, 628

aseilus (Oniscus), Iv

Asemantus, 342, 343, 357
Asilidae, xxxiii, xlvii

Asilus, 292, 300

asoi)o (Pteronymia), 56, 57

asperrima (Andrena), 193
Aspistes, 283, 285
assameusis (Caltoris), 22

,,
(Parnara), 22

,, (Trionychus), 332, 356
assimile (Olophrum), xciii

assimilis (Gymnopternus), 286, 295
asterius (Papilio), 463, 466, 467, 468,

469, 470, 472, 488
Astictopterus, 11, 14, 28
astrigera (Acraea), 526
astyanax (Basilarchia), 471, 475

astyanax (Limenitis), 449, 453, 459,

462, 465, 467, 471, 472,

473, 474, 475, 479, 488
astyome (Dismorphia), 591, 592, 595
atalauta (Pyrameis), xcv

,, var. merrifieldi (Pyrameis),xcv

,, (Vanessa), xlix

Atella, 43, 629, 630, 631, 657
Atemeles, Ixxvi

atergatis (Lycorea), 587, 588, 589, 590
Aterica, 500, 502, 505, 511, 512
aterrima (Eucera), 264

,, (Stelis), 257
(Trineura), 285, 286, 287, 289,

290, 303
athalia (Melitaia), Ixxxvii

Athesis, 610
athos (Tagiades), 4

atkinsoni (Arnetta), 13

(Eupatorus), 350, 351, 358
Atlas (Chalcosoma), 353, 358

,, var. Phidias (Chalcosoma), 353,

358
atra (Conicera), 286, 290
atramentaria (Rhinophora), Iv

atrata (Nacaduba), 616, 657
atratus (Celajnorrhinus), 9

Atreplies, 163

atriceps (Anthophora), 272
atriclava (Lycophotia), 151

atricornis (Eucera), 263
atrisignata (Eriopyga), 155
atroalba (Anthophora), 272
atrohirtus (Sphecodes), 183
atthis (Heliconius), 571

atticus (Tagiades), 4, 6

attiua (Hesperia), 30

„ (Unkana), 30

atymnus (Loxura), 658

augias (Telicota), 19

augustina (Salamis), v, vii, xliii

aurantiaca (Loxophlebia), 143

auraria, (Croniadcs), 375, 379

aurata (Halisidota), 148
aurelia (Melitrea), Ixxxvii

,, var. britomartis (Melita?a), xxi

aureovestitus (Epeolus), 237, 238

auriniargo (Sarangesa), 6

aurinia (Melitffia), xii

,, var. iberica (Melitaja), Ixxiv

,, (Serdis), 50
auro-punctata (Wasmannia), ii

aurora (Pyrrhopyge), 375
aurulenta (Osmia), 252
australicus (Eupatorus), 354, 358

australis (Hebomoia), 621, 624

,, (Scapaues), 344, 357

Austrotiphia, 87



( cxxxi )

autoleon (Pamphila), 19
Automeris, 174
Automolis, 146
avida (Elaphroptera), 73, 75
Axiocerces, 656
baccarum (Dolycoris), xxxiii

bachus (Papilio), 599
bada (Hesperia), 24

,, (Parnara), 24,25
Badamia, 661
badra (Hasora), 33, 34

,, var. cclebica (Ismene), 33
bajticus (Polyommatus), 617, 629, 657
balarama (Hesperia), 24
baliensis (Ixias), 118, 119, 120, 121,

581
balteatus (Colletes), 178

)> (Syrplius), xciii

baltica (Ectobia), xxix
bambusaj (Telicota), 661
Baoris, 21, 22, 24, 32
barbarossa(Oryctes), 343, 357

,, (Scarabaeus), 343
Bardaxima, 168
Barynotus, xx
Basilarchia, 448, 449, 451, 474, 477
Bassus, xciii

batara (Ismene), 30

,, (Unkana), 30
Batrachidea, 424
Batrachideaj, 424
Beccarii (Clialcosoma), 353, 358

„ (Cladonotella), 395, 396

,, (Cladonotus), 396

,, (Eupatorus), 353, 358
begga (Gorgythion), 661
belemia (Anthocharis), liv

,, var. glauce (Anthocharis), liv

,, (Euchloe), 636
Belenois, xcvi, xcvii, 134, 141, 492,

535, 536, 539, 540, 541, 633, 637,
638

belgiaria, var. favillacearia (Scodiona),

Ixiii

belia (Euchloe), 629
bella(Blera), 170

„ (Utetheisa), 40
bellargus ( Lycjena), Ixii, Ixiii

,, (Polyommatus), Ixxviii

,, var. ceronus (Polyommatus),
Ixxviii

bellicosum (Anthidium), 254
bellidis (Andrena), 202
beon (Thecla), 55

beraka (Baoris), 21

,, (Hesperia), 21

bereniee (Danaida), 450, 451, 460, 461,

487
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bereniee, f. strigosa (Danaida), 450, 460
Berethis, vi

besckei (Heliconius), xcii

lieta (Andrena), 212
betanimena (Charaxes), Ixix, Ixx

Ixxxvi
betsimisaraka (Charaxes), Ixix, Ixx

Ixxxvi
bevani (Caltoris), 23

,, (Hesperia), 23
Biareolina, 220
biastoides (Amraobates), 237
Bibasis, 661
Bibio, 288, 289
biblis (Didonis), 627
biciliata (Anthophora), 272
bidentata (Osmia), 248, 253
bidentulus (Heteronychus), 322

(Pentodon), 322, 355
biguttatus (Agrilus), Iv

bimaculata (Andrena), 194

,, (Anthophora), 268
bimaculatus (Halictus), 186, 188
binghami (Arnetta), 13

,, (Notarthrinus), Ixxxi, Ixxxii,

Ixxxiii

binodulum (Alissonotum), 356
binodulus (Phileurus), 324, 356
bipartita (Andrena), 195
bipunctata (Adalia), xcv

,, (Anthobosca), 83

„ (Tiphia), 83
bipunctatus (Cryptocephalus), Ixxvi
bipunctidactylus (Stenoptilia), 318
birmanicus (Eupatorus), 352, 353, 358
biskrensis (Andrena), 219
bispinosus (Acantholobus), 400

„ (Criotettix), 400
bisulca (Osmia), 250
bituberculata (Telephoromyia), 70
Blabephorus, 346, 347, 358
blasii (Nycteribia), 366
Blatta, xxix, Iv

Blepharipoda, 519
Blera, 170
Boarmiinaj, 522
bochus (Jamides), 630, 657
bogotana (Pyrrhopyge), 375
bohemanni (Omias), xxi
boisduvalli (Pseudacrsea), xv, 526, 528,

552, 553
bolina (Hypolimnas), 626, 628, 630
Bombus, 237, 273, 635
Bombylius, 634
bonariensis (Ligyrus), 341, 357

(Podalgus), 341, 357
bonasia (Acra;a), 531
boops (Nabis), Ivii
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borellii (Paratettix), 418, 419
]

borneensis (Pseudohomonyx), 327, 356
Bolhria, Ixxxi, Ixxxii, Ixxxiii

bouvieri (Pterygospidea), 7

,, (Sarangesa), 7

bracatus (CoUetes), 178
brachycera (Eucera), 259

,, (Macrocera), 259
Brachytron, Ivi

brajsia (Acriea), 526, 527
brassicse (Ganoris), 629

,, var, cheiranthi (Pieris), xlix

brassicaria (Ocyptera), Ixxiv

Bredowii (Heterochroa), 483
(Limenitis), 476, 477, 478, 480,

482, 483, 484, 485, 487
brevicauda (Goniarus), 381

,, (Thymele), 381
breviceps (Halictus), 189
brevicornis (Prosopis), 182
brevicristatus (Lophotettix), 388, 390
brevilinea (Leucania), Ixi

brevis (Ccelioxys), 242

,, (Nomada), 230

,, (Scaria), 426
brigidella (Antigonus), 6

(Tagiades), 6

brigitta (Terias), 539
britomartis (Melitsea), Ixxxvii

bromius (Tabanus), 301
brunneosti'iga (Cyclopides), 17

,, (Kedestes), 17

brunneri (Tetrix), 415
bubastus (Callicista), 55
bucephala (Andrena), 199, 200
Burara, 33

Burmeisteri (Lycomedes), 355
(Phileurus), 335, 357

Burri (Gignotettix), 398

„ (Telmatettix), 410
cabira (Acraea), 529, 530, 531, 532, 533,

625
cadmus (Coea), 46
CBeciliae (Prenolepsis), ii

Caenocoris, 59

c«rulescens (Orthetrum), Ivii

(Osmia), 247
caesina (Hesperia), 31

,, (Sabera), 30, 31

C'alius, Ixxvi

calathus (Eudamus), 29

,, (Lotongus), 29
c-album (Grapta), 653

,, (Polygonia), Ixxxviii, xc

,, var. hutchinsoni (Polygouia),

Ixxxix, xc
calcarata (Anthophora), 269
caleeatus (Panurgus), 225

calcitraus (Stomoxys), xxvii

caldarena (Acraea), 549
califoruica (Adelpha), 476

„ (Limenitis), 476, 477, 478,

479, 480, 481, 482, 483,

484, 485, 486, 488
Caligo, 56
Calisto, 42, 614, 648, 658, 659, 663
callianira (Pereute), xxii

Callicista, 55
Callicore, 476
Callidea, 59
Callidryas, xlv, 40, 47, 55, 620, 636,

641, 643, 663, 667, 668
Calligenia, xxix
Callimormus, 56
Callimorpha, Iviii

callinice (Pereute), xxii, liv, 109
Calliphora, 299, 303
Callipsyche, 47
callixenus (Casyapa), 3

callizonius (Halictus), 185
callosa (Ceratina), 239, 240
Caltoris, 22, 23
Calycopis, 47, 656
calydonia (Pieris), 618
cambes (Tmolus), 617
camerta (Euptychia), 54

Camilla (Limenitis), 475
caminus (Pyrrhopygopsis), 385
campina (Mycalesis), 654
camposa (Hesperia), 376

,, (Pyrrhojiygopsis), 376, 385
Camptogramma, Iviii

Camptopoeum, 225
cana (Cystineura), 45, 55

cancellatum (Orthetrum), Ivi

Candezei (Ceratoryctoderus), 331, 356
(Stypotrupes), 331, 356

candreiia (Callicore), 476
capitalis (Halictus), 188
Caprona, 661, 662
carbo (Cobalus), 6

earbonaria (Anthobosca), 83

,, (Elaphroptera), 80

,, (Myzine), 83

Cardiophorus, Ixxxvi

cardui (Pyrameis), xlix, 628
Caricea, xxvii

carinatus (Ammobates), 235

,, (Nomotettix), 416
carmentis (Acrtea), 508, 524
carnifex (Nomada), 233
Cartaletis, 633
Carthara, 171

Carystus, 382, 661

caspica (Eucera), 261
cassiopaea (Stelis), 257
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cassius (Leptotes), 55

,, var. floridensis (Plebeius), 46

,, (Syutarucus), 47

,, (Tarucus), 55
castalis (Teracolus), 540
Castalius, 646
castanea (Apatelodes), 172
castaneus (Protogonius), 597
castilla (Eresia), liv

Castiiia, 599, 601
Castniidre, vii

castra (Olceclostera), 171

casti'ensis (Horama), 144

,, (Malacosoma), xlvi

Casyapa, 2, 3

Catacroptera, 657
Catagraiuma, liii, liv

Catasticta, liv, 110
Catia, 51. 661
catillus (Eudamus), 50, 56
Catochrysops, 47, 55, 617, 630, 656
Catophaga, 618, 638
Catopsilia, 620, 624, 626, 628, 630,

636, 641, 643, 663
caudatus (Micronotus), 423

,. (Paratettix), 423
(Tettix), 423

cebrene (Precis), 137, 654
cecrops (Protogoniiis), 587, 589
Celfenon-hinus, 8, 9, 661, 662
celaiiius (Hasora), 35

,, (Papilio), 35
Celasti'ina Ixxxi, Ixxxii, Ixxxiii,

Ixxxiv
celeno (Lampides), 617, 628, 657
celimene (Teracolus), 540
cephala (Scobura), 13
cepheus (Aersea), 548
Ceratina, 239, 240
Ceratinia, 587, 588, 589, 590, 591, 593,

595, 597, 598, 599
Ceratoryctoderus, 331, 356
cerbera (Meganostoma), 621
Ceria, 634
certhia (Hasora), 33

,, (Isniene), 33
Cerura, 169
cervicornis (Prosopis), 179
eervinus (Dascillus), xxii, 275, 280,

282
Cethosia, 624, 628, 638
ceto (Thyridia), xi

Ceuthorrhynehus, Ixxxvi

ceylanica (Nepheronia), 620, 633, 638

,, (Paralitica), 633
(Yphthima), 614, 628, 631,

645
chabrona (Hasora), 34

chabrona (Ismene), 34

Chabuata, 152, 153, 154

Chsetocneme, 2

chalciformis (Melittia), 634
Chalcosia, 623, 626
Chalcosoma, 350, 353, 358
Chalepus, 342, 357

Chalicodoma, 242, 243
Chalurus, 299, 303
chaonia (Notodonta), xiii

Chapra, 23, 24, 25

Charaxes, Ixiv, Ixv, Ixvi, Ixvii, Ixviil,

Ixix, Ixx, Ixxxvi, Ixxxvii, 507, 657
cliaritlionia (Heliconius), Ixxviii, 42,

571, 616, 625, 627

,, f. peruviana (Heliconius),

571

Gharmion, 9, 27
charon (Phocides), 377
charops (Pereute), liv, 108
chaya (Baoris), 24

,, (Hesperia), 24

chennellii (Bothria), Ixxxi, Ixxxii,

Ixxxiii

childreni (Trictenotoma), xxiv, 275
chilensis (Antliobosca), 83

(Cosila), 83

,, (Pseudelaphroptera), 73
(Scolia), 83

chilo (Aersea), 526, 527
Chilosia, 635
chimsera (Notocrypta), 26

,, (Plesioneura), 26
chinensis (Celfenorrhinus), 8

(Eophileurus), 338, 356
(Phileurus), 331, 332, 356

Chiomara, 661
chiriqueusis (Narga), 8

Chironomus, 289
Chittira, 611, 625, 625, 637
Chlsenogi'amiua, 166
Chlorippe, 475, 476
chlorozona (Monodes), 161

choaspes (Tirumala), 126
Choleva, Ixxxvi
cliriemhilda (Eurypliene), 520, 521
chromus (Parata), 33
chrysippus (Danaida), xv, xxx, 122,

129, 130, 430, 431, 432,

435, 450, 501, 519, 520,

521, 522, 524, 611, 625,

626, 632, 633

,, f. alcippus (Daniada), Ixxx

,, f. dorippus (Danaida). Ixxx,

Ixxxi, 516,519,521,522,
556

, f. Klugii (Danaida), Ixxx.

510, 520

I 2
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chrysippus(Limnas), xv, 430, 450, 501,

520, 521, 632, 633
Chiysocoris, 59, 60

Chiysophanns, xlix, Ixii, Ixxxvi

chrysorrhcea (Porthesia), Ixxvii

chrysozona (Corone), 20

,, (Hesperia), 20

,, (Padraona), 20
chrysurus (L^thurgus), 245
Chytonix, 158
cicatricosus (Cafius), Ixxvi

Cilissa, 221

cillene (Colaanis), 42, 43, 615, 627

cincta (Dioxys), 240
cinetella(Eucera), 258

,, (Macrocera), 258
cincticornis (Halictus), 187
cinerea (Leptophobia), 578

,, (Pieris), 578
cinereus (Systoledevus), 401

cingala (Pavnara), 23

cingalensis (Eopliileunis), 333, 356

„ (Ixias), 621

cingulatum (Anthidiuni), 256

cinnamomea (Lycorea), 597

cinyras (Libythea), vi, vii, xli

circinata (Andrena), 202
Cirrhochroa, 628, 630
cirtana (Noniada), 227
Cladonote, 391

Cladonotella, 395, 396, 397

Cladonotus, 394, 396, 397
clarki (Glocia), Ixxix

clavipes (Halictws), 185

cleanthus (Pyrrhopygopsis), 386

clearista (Athesis), 610
clelia (Precis), 614
Olemensia, 146
cleobule (Gonopteryx), xlix

Clerus, Iv

climena (Enploea), xliii

clypearis (Prosopis), 181
clypeata (Eucera), 261

clypeatus (Antholjosca), 86

,, (Temnorrhynchus), 340, 357

Clyster, 330, 356
Cnethocampa, xxxiv
coanza (Hesperia), 19

coarctata (Eumenes), Ixxviii

Cobalus, 6

cocciniceps (Odozana), 145
Ccea, 46
Coelioxys, 240, 241, 242
ccenia (Precis), 44, 54

Ccenonympha, Ixiii, 648, 649, 650
cognata (Cirrhochroa), 628, 630
colaca (Caltoris), 23

,, (Hesperia), 23

Coladenia, 7

Colteiiis, xci, xcii, xcvi, xcvii, 40, 42,

43, 524, 525, 615, 627
Coleophora, xlvii, Ixxvi, Ixxvii

Colias, xlix, Ixiv, 307, 539, 577, 636,

643
Colletes, 177, 178
Colobosila, 87

coloratus (Litargus), Ivi

colotes (Hesperiat, 10

„ (Pyrgus),'lO

colvillei (Pseiidacnea), 553
combinata (Thymelicus), 51

commixta (Eucera), 260

,, (Macrocera), 260
comorana (Amauris), 127

comorarum (Neptis), xxxiv, xxxv,
xxxvi, xxxvii, xxxviii, xxxix, xl,

xli

complana (Hypsa), xxxi
comyntas (Everes), 372
concinna (Phora), 286, 289, 290, 295,

296
Concordia (Crenidomimas), xvi, xvii

coiifusa (Methona), vii, viii, x, xi

confusus (Myzine), 83
(Pterombrus), 83

Conicera, 286, 290
Coniopteryx, xxii

conjuncta (Caltoris), 22

coujungens (Gyrostigma), xxx

,,
(Spathicera), xxx

connectens (Nomada), 233
conofrons (Tettiella), 419, 420
Conops, 298, 634
consimilis (Neptis), xxxiv
consinga (Metardaris), 376
eonsobrina (Ismene), 32
consoiiaria, ab. nigra (Tephrosia), xxviii

consjiicua (Leptis), 301

contractus (Crimisus), 403

„ (Paratettix), 412
(Tetrix), 412

convexus (Eophileuvus), 332, 356
(Phileimis), 332, 356

Cophothynnus, 79, 80

coprodactylus (Stenoptilia), 317, 318,

319, 320
Coptorrhinus, 340, 347
Coptotettix, 401, 421

corades (Callimormus), 56

cordoviensis (Tachypterus), 64

Cordulia, Ivi

core (Crastia), 611, 626, 628

coretas (Everes), xxiv, 371, 372, 373

374
coriandri (Colletes), 177
corissa (Hesperia), 28, 29



( )

corissa (Plastingia), 28
cornuta (Prosopis), 179
Coroue, 20
cortica (Megistias), 56
Corticaria, Ivi

corva (Huphina), 118, 119, 120, 121,

580, 581
corvus (Casyapa), 2

corydoii (Lycasna), Ixiii

,, var. apennina (Lycrena), Ixiii

,, f. borussia (Lycajiia), Ixiii

,, f. resniceki (Lyc;ena), Ixiii

,, (Perichares), 50

,, (Polyommatiis), 655
coryna (Carystus), 661
Corythaeolos, 11

Cosila, 83, 84, 86, 87
cosima (Tagiades), 3

cosinga (Metardaris), 376
Cosmia, 164
Cosmodesmus, 462
cosyra (Pyrrhopyge), 376

,, (Yaiiguna), 376
coturnix (Coelioxys), 241
Couloni (Adoryphorus), 342, 357

,, (Dasyguatlius), 342
crabroniforniis (^'Egeria), 634
crassicornis (Crocisa), 266, 267
crassiuscula (Aleochara), Ivii

crassuin (Alissonotum), 323, 356
Crastia, 611, 612, 613, 623, 625, 626,

628, 630, 631, 634, 637
Crator, 341, 357
crawshayi (Amauris), 123

crebeirima (Andrena), 199
Crenidomimas, xvi, xvii

Crenis, xv, xvi, xvii, 657
crenulata (Osmia), 250
creona (Pyrrhopyge), 375
cribratellum (Alissonotum), 322, 356
cribratellus (Heterouychus), 322, 323,

355, 356
Crimisus, 403
crinipes (Authophora). 270
crino (Papilio), 625, 626, 639
Criotettix, 399, 400
cristana (Peronea), xlvi

cristatus (Nomotettix), 415
cristinotis (Halmatettix), 425
critias (Euterpe), 111, 577
Crocisa, 265, 266, 267
Oroniades, 375, 379, 380
Cropia, 157
cruor (PyiThopyge), 378, 379
crurifolium (Pulchriphyllum), xlviii

Crymodes, Ivii

Cryptamorpha, Ivii

Cryptocephalus, Ixxvi

Cryptophagus, xlix, Ivi

Cryptotettix, 407
CucuUia, 155
CucuUianaB, 155
cucurbitana (Ceratina), 239
Culex, 287, 291, 298, 300, 301

cultratus (Piczotettix), 391

cunicularia (Eucera), 258

,, (Macrocera), 258
cuniculus (Podalgus), 340, 341, 357

,, (Vertumnus), 341

cupariua (Tithorea), 598

Cupido, Ixxxii

cupreus (Harpalus), Ixxvi

curitiba (Ncogene), 167
curriei (Dasyleurotettix), 398
curtipenne (Alissouotum), 324, 356
curtipennis (Phileurus), 324, 356
curtisii (Oxygastra), xliv

curtivalvis (Andrena), 201
curtulus (Heteronychus), 322, 327, 356
curvifascia (Notocrypta), 26

,, (Plesioneura), 26

curvinervis (Phora), 291, 304
cuspidata (Tetrix), 413
cyanesuens (Xylocopa), 238
cyaueus (Parthenos), 637
Cyaiiiris, Ixxxi, Ixxxii, 616
cyaniris (Myscelia), 627
Cycloglypha, 661
Cyclopides, 16, 17

Cyclopodia, 368, 369, 370
cydippe (Melinfea), 599
cydno (Heliconius), 114, 579

,, galanthus (Heliconius), 107,113,
114, 578, 579

cylindricus (Halictus), 187
cyllene (Colajnis), 42
Cymaines, 51, 56, 661

cynorta (Papilio), 117

,, f. peculiaris (Papilio), 117
Cynthia, 614, 624, 628
cyphognatha (Nomada), 234, 235
cyprajofila (Papilio), 115, 117
cyrbia (Heliconius), liii, liv, 114
Cyrestis, 659
Cystineura, 44, 45, 55, 627, 644, 645
daedalus (Hamanumida), 654
difita (Ceratinia), 591, 695
Dalcera, 176
Dalceridte, 176
dallatorreana (Ceratina), 240
dallipa (Halisidota), 149
dan (Coladenia), 7

,, (Papilio), 7

Dauaida, xv, Ixxx, Ixxxi, 95, 122, 129,

130, 430, 431, 432. 435, 450, 451,

460, 461, 487, 501, 516, 519, 520,^



( cxxxvi )

521, 522, 524, 556, 610, 611, 625,

626, 632, 633
Dariainpe, vii, xxxix, 41, 432, 448, 452,

496, 511, 525, 528, 587, 591, 594,

595, 597, 603, 604, 610, 622, 623,

624, 626, 657
Danaini, 603, 604
Uanais, vi

Danaoid Heliconidse, 594
daudeli (Hesperia), 25

,, (Parnara), 25
daplidice (Pieris), xlix

Daptonoura, 619
dara (Hesperia), 18, 19

,, (Padraona), 19

,, (Telicota), 18
dardanus (Papilio), xlix, 121, 122, 123,

124, 427, 431, 432, 433, 510, 554,

557, 643

,, f. cenea (Papilio), 121, 123,

124, 428, 429, 430, 431, 433,

434, 435, 436, 437, 438, 439,

440, 442, 443, 444

, , f. hippocoon (Papilio), 428, 429,

430, 431, 434, 435, 436, 437,

438, 439, 441, 442, 443, 444

,, f. hippocoonoides (Papilio),

123, 124

,, f. trophonins (Pajnlio), 123,

428, 429,430,431,432, 434,

435, 438, 444

,, subsp. polytrophns (Papilio),

554, 557

,, subsp. tibullus (Papilio), 431,
438, 510, 554

,, ,, f. cenea (Papilio), 510,

517, 518

,

,

, , f. dorippoides(Papilio),

522 ,554, 556. 557

,, ,, f. hippocoon (Papilio),

496, 497, 499, 510,

517, 522, 557

,, ,, f. trinieni (Papilio),

554, 557

,, ,, f. troplionius (Papilio),

521, 554, 555, 556,

557
darsius (Ornithoptera), 621, 629, 639,

640
daschaka (Hesperia), 15
daschalia (Padraona), 15
Dascillus, xxii, 275, 280, 282
Dasygnathus, 342
Dasyleurotettix, 398
Dasylophia, 168
Dasypoda, 221
davidsoni (Dascillus), 282
decemsignata (Osmia), 246

deceptor (Euralia), 496, 500, 501, 503,

505

,, (Hypolimnas), 496, 500, 501

,, (Nomioides), 223

,, (Paragia), 89, 90

deceptus (Mechanitis), 599, 600
decii)iens (Ccelioxys), 242
deione (Melitsea), liv

delia (Terias), 48, 49, 618, 628, 669,

670

,, f. lydia (Terias), 49, 670

,, f. persistens (Terias), 670
Delias, 107, 120, 574, 576, 619, 626,

628, 630, 636, 637
delila (Colajiiis), 42
Delphvre, 145
delta (Audrena), 213
demodocus (Papilio), 122, 127, 621, 640

demoleus (Papilio), 625, 626, 639, 640

,, erithonius (Papilio), 621

deniophile (Pieris), 571

denina (Catagramma), liv

dentata (Eucera), 259

,, (Macrocera), 259
(Thoradonta), 407, 408

dcntipes (Donacia), Ivii

(Eucera), 264

depressa (Libellula), Ivi

depressus (Pytho), lix

,, (Semauopterus), 342, 357

Deragena, 603
derivata (Andrena), 196
deserti (Heteronychus), 322

„ (Pentodon), 322, 355
desjardinsi (Cryptamorpha), Ivii

,, (Euplcea), xxxvii, xliv

detractus (Phileurus), 323, 356
Diadema, 556
diadema (Anthidium), 256
diademata (Phyllotreta), Ixxxvi

diagramma (Episilia), 152

Dianuna, 64, 73

diana (Argyunis), 462, 465, 467, 474,

475, 488, 578

,, (Semnopsyche), 462, 465, 474

,,
(Temnorrhynchus), 340, 358

,, var. sansibaricus (Temnorrhyn-
chus), 340

dianasa (Eueides), 591

dianiphea (Gonodes), 162
Dichodontus, 330, 356
dichroa (Ephyriades), 8

dichroaria (Petovia), 534
dictynna (Melitaea), xxi, Ixxxvii

,, var. dictynnoides (Melitea),

Ixxxvii

Didonis, 627
didyma (Melitsea), Ixxxvi



( cxxxvii )

difficilis (Eucera), 260
digamma (Andrena), Errata, xxxix
dilatata (Prosopis), 179
Dimorphoptera, 87
diua (Terias), 48

dinarcha, var. bartteloti (Euralia), 511

Dindymus, 59

Dion, 382, 383
dionsea (Ceratinia), 587, 589, 590
Dione, 38, 40, 43, 589, 615, 616
Diptoma, xlviii

Dioxys, 240
dipora (Everes), Ixxxii, Ixxxiii, Ixxxiv,

373
diporides (Everes), Ixxxii, Ixxxiii

Dircenna, Ixi

Dirphia, 175
disciucta (Dasypoda), 221
discrepans (Nomada), 234
discreta (^romaclius), 12

,, (Apanstus), 12

Dismorphia, Ixi, 528, 577, 587, 589,

590, 591, 592, 595, 596, 597, 598
dispar (Anthophora), 271
disparilis (Papilio), iv

dissimilis (Osmia), 252

,, (Papilio), 640
dissoiuta (Noiiagria), Ixxv
distans (Tagiades), 4, 661

,, (Xautholiuus), xliv

disticta (Doryodes), 164
distiucta (Andrena), 202
distinguenda (Nomada), 234, 235
ditrigona (Monodes), 162
diversa (Osmia), 253
diversiflora (Tithonia), 643
dives (Halictus), 192

,, (Osmia), 245
dobboe (Corone), 20

,, (Hesperia), 20
Dolichopus, 286, 288, 290, 292, 294,

295, 300, 301
dolorosa (Carthara), 171
Dolycoris, xxxiii

domestica (Musca), 304
dominicanjis (Amauris), 123
dominula (Cailimorpha), Iviii

Donacia, Ivii

donaldsoni (Anthobosca), 84
(Cosila), 84

dorcas(Cystineura), 44, 45, 627,644,645
doris-doris (Heliconius), 115
dorrea (Mazarredia), 405
Doryodes, 164, 165
doryssus (Mechanitis), 587, 589, 590
doubledayi (Acryea), 516, 526, 527
doursiana (Andrena), 201
drancus (Plastingia), 29

Drilidae, xlviii

Drilus, xlviii

Droniius, xlix

drurii (Catia), 51,661

,, (Protogonius), 591, 592, 593,

595, 596
drusilla (Glutophrissa), 47, 627, 636

dryalus (Heliconius), 591

Dryas, liv, lix

dryina (Zizera), Ixxxii

Drymia, 300
dsehilus (Apaustus), 21

dubia (Cyclopodia), 370
dubiosus (Tettix), 419
dubitata (Prosopis), 182
dubius (Euralia), 504, 505

,, (Micronotus), 423
Dufourea, 225, 226
dumenilii (Polyniphe), 617
dumetorum (Neptis), xxxiii, xxxiv,

XXXV, xxxvi, xxxvii, xxxviii, xxxix,

xli

durga (Apaustus), 13

,, (Isoteinon), 13

,, (Zographetu*), 13

Dynamine, 55, 660
Dynastidse, xxi

dyonysa (Adelpha), 478
Dyscinetus, 336, 341
dysoni (Aides), 382
eatoni (Andrena), Errata, xxxix

„ (Colletes), 177

,, (Dufourea), 225
eburus (Hesperia), 31

echeria (Amauris), vi, 115, 118, 121,

123, 124, 430, 431, 432, 439,

502, 505, 509, 510, 511, 512,

513, 514, 519, 525

,, jacksoni (Amauris), 127

,, streckeri (Amauris), 127
ccherioides (Papilio), 116, 117, 124,

432, 509, 510, 517, 518

,, subsp. oscari (Papilio), 518
echinatus (Cladonotus), 394
Ectobia, xxviii, xxix
edelsteni (Nonagria), Ixxv
edipus (Pardaleodes), 28

editus (Celaenorrhinus), 9

,, (Tagiades), 9

edusa (Colias), xlix, 307, 636, 643

,, var. helice (Colias), 307
Eetion, 31

egaena (Dismorphia), 597, 598
egaensis (Mechanitis), 597
egialea (Amauris), 511
egina (Acra?a), 528, 548, 553
egiuopsis (Acraea), 548
ehmckei (Charaxes), Ixix, Ixx, Ixxxvii



( cxxxviii )

Eirone, 80, 81

Elaphroptera, 63, 64, 73, 74, 75, 76,

77, 78, 80
elathea (Terias), 49, 642, 670, 671
electra (Colias), 539, 577
elegans (Pachymenes), 90

,, (Thynnus), 75
eleus (Euphaedra), 522
eleutho (Nipaia), 603
elgiva (Precis), 546
elia (Eetiou), 31

,, (Hesperia), 31

,, (Unkana), 31

eligius (Celaenorrhinus), 8

ella (Hesperia), 24
elpis (Lampides), 616, 657
Elymnias, xci, 614, 632, 638
ElyinniinfB, 614
Empida, 293
Erapis, 299
Enantia, 617
encedon (Acrcea), Ixxx, 129, 517, 521,

541, 633

,, f. daira (Acrsea), Ixxx, 516,

521
endoxantha (Odozana), 145
Endymion (Stypotrupes), 331, 356
Engycystis, 82, 83
eniopeus (Thymele), 381
Eophileurus, 332, 333, 334, 356
epeoliforrais (Osmia), 252
Epeolus, 237, 238
Epeus, 56
ephippium (Andrena), 193
Ephyriades, 7, 8, 50, 661
epiberus (Megistias), 56
Epidapus, ii

epimachia (Myscelus), 376
epiuajchia (Myscelus), 376
Epinephele, xxix, xlix, 646, 647, 650
epiphorbas (Papilio), iv

Episilia, 152
epoea (Planema), 551
epsilon (Andrena), 214
equiseti (Cardiophorus), Ixxxvi
erato-erato, f. udalrica (Heliconius), 115

,, magnificus (Heliconius), liv

,, phyllis (Heliconius), xcii

Erebia, i, xxi, Ixii, Ixiii, Ixxiv, 307,

308, 309, 310, 311, 312, 313, 314,

315, 318, 653
erebus (Erycides), 377

,, (Tarsoctenus), 377
Eresia, liv, 587, 589, 590, 591, 599,

600, 601
eresimus (Danaida), 611, 625

(Tasitia), 41
Ergolis, 630, 631, 637, 645

Eriades, 254
Erianthus, Ixxxv
ericetoruni (Megachile), 243
Eriopyga, 154, 155
eris (Teracolus), 636
Eronia, xci

erosa (Systacea), 56, 661
errans (Anthobosca), 84, 87
Erycides, 1, 377, 386
Erycina, liii, 133
Erycinidse, liii, 133

erythrocepliala (Calliphora), 303
Erythromma, Ivi

erythropyga (Anthobosca), 83

„ (Myzine), 83
erythrura (Elaphroptera), 76
erythrurus (Thynnus), 76
esebria (Acrtea), 496, 508, 523, 524

,, (Planema), 40
esora (Eresia), 591
eta (Andrena), 215
ethelinda (Aletis), 522
etheocles (Charaxes), 507
ethra (Melinaja), 591, 592, 593, 595,

596
eubule (Callidryas), xlv, 40, 620, 641,

643, 667, 668

,, f. seunte (Callidryas), 47, 55
Eucera, 258, 259, 260, 261, 262, 263,

264
Euchalcomenes, 90
eucharis (Delias), 619, 626, 628, 630,

637
Euchloe, 629, 636
eucnemidea (Eucera), 261
Eudamus, 8, 24, 29, 49, 50, 56, 660
Eueides, 524, 525, 587, 588, 589, 590,

591, 599, 600, 616
eugrapha (Trachea), 158
Eulophonotus, Iviii

P'umenes, Ixxviii, 90, 634 ]

Eumenidee, 90
eumenoides (Ceria), 634
eunice (Eresia), 590, 591
eunomia (Catagramma), liv

Euparatettix, 409, 410, 413
Eupatorus, 350, 351, 352, 353, 354, 358
Euphaedra, Ixxix, Ixxx, 522
eupheme, var. meridionalis (Zegris), liv

euphon (Euplcea), xliii, xliv

euphone (Euplcea), iv, v, vi, xxxvii,

xliv

Euplcea, iv, v, vi, vii, xxxiv, xxxvi,
xxxvii, xliii, xliv, 612

Euplceinse, 585, 603
Euplceini, 132, 604
Euptoieta, 40, 43
Euptychia, 54, 627, 663 664
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cxxxix )

Euralia, 496, 497, 498, 499, 500, 501,

503, 504, 505, 511, 657
Euraliae, 503, 505
euria (Hesperia), 18

,, (Padraona), 18
emyades(Heliconius), 615, 616
euryale (Erebia), Ixii, Ixiii, 309, 311

,, f. euryaloides (Erebia), Ixiii

,, f. extrema (Erebia), Ixii, Ixiii

,, f. ocellaris (Erebia), Ixii, Ixiii

euryanassa (Ceratinia), 595

,, (Napeogenes), 591
eurydice (Megauostonia), 577
eurymedes (Papilio), 622
Euryphene, 520, 521
eurytus (Pseudacraea), 549, 550, 551
Eurytela, 507, 637
Eurytelids, 506
Euschema, 623, 626
Eusemia, Ixxx
eusemoides (Euphaedra), Ixxx
Eusteraa, 169
Euterpe, 111, 576, 577, 578
eiiterpe (Terias), 48, 617, 618, 642,

668,669
euterpinus (Papilio), xxiii, lii, liv

Eutresis, viii ix, x, xi

Euxanthe, 495, 496, 497, 498, 499,

500, 501, 502, 505
euxesta (Penicillidia), 360
evarete (Precis), 44, 664
Everes, xxiv, Ixii, Isxxii, Ixxxiii,

Ixxxiv, 371, 372, 373, 374, 657
excellens (Nomioides), 223
excisa (Macapta), 159

,, (Teleplioromyia), 69
exclamationis (Badamia), 661

exenterata (Osraia), 254
exulans (Anthrocera), Ixxxvi

exulis (Crymodes), Ivii

fabriolata (Thymeliciis), 17

fallax (Epeolus), 237

,, (Hyposcada), 599, 600

„ (Nomioides), 222, 223
farinosa (Andreiia), 198
fasciata (Phrodita), 166
fasciatns (Iswara), 82
fasciculata (Colobosila), 87

,, (Cosila), 87

Faunus (Temnorrhynchus), 340, 357
feisthamelii (Notocrypta), 26

(Thymele), 26

femoralis (Halictus), 185

fenestella (Ceratinia), 587
feronia (Peridromia), 659

ferruginata (Nomada), 233
ferruginea, var. alboferruginea (An-

thophora), 269

ferruginea (Eucera), 263

,, (Icaria), 634

,, (Osmia), 248
(Scaria), 425

ferrugiueicrus (Andrena), 201

ferrugineum (Anthidium), 254
fertoni (Prosopis), 181

fertonii (Osmia), 251
fessonia (Adelpha), 478
fiara (Hesperia), 32

,, (Pl(fitzia), 32

,, (Proteides), 32
ficulnea (Charmioii), 9, 27
filipendulRj (Anthrocera), Ixxxvi
firdusi (Ismeue), 32

flabellipes (Megachile), 244
flavata (Horama), 144
flavescens (Drilus), xlviii

,, (Plastingia), 28
flavicauda (Lonchopfera), 286, 288
flavicornis (Anisotoma), Ivi

(Myzine), 83
flavinigra (Loxophlubia), 144

flavipes (Andrena), 199

,, (Anomalomorpha), 346, 358

,, (Megachile), 245

,, (Prenolepis), ii

flavoguttata (Hesperia), 21

,, (Nomada), 234

,, (Ocybadistes), 21

flavomaculata (Pseudelaphroptera), 73
flessffi (Andrena), 193
flesus (Pterygospidea), 662

,, (Tagiades), 662
florea (Andrena), 194
florentina (Andrena), 198
floridus (Heliconius), 598
fluonia (Ceratinia), 597
fluviata (Caniptogramma), Iviii

focula (Koruthaialos), 11

folipes (Morphopus), 401
fonscolombii (Sympetrum), \v

forcipata (Andrena), 204
forensis (Antigonus), 14
Formica, xlvii, Ixxvi

forniicarius (Clerus), Iv

formosa (Melinda), 125, 126, 127, 494

,, neumanni (Melinda), 120, 127
(Tirumala), 452, 494

formosus (Halictus), 184
fortunei (Hesperia), 24

fossoria (Osmia), 253
fossulatus (Prototettix), 418

,, (Rytinatettix), 418, 419
foveipennis (Heteronychus), 337, 357
fraterna (Elymnias), 632

,, undularis (Elymnias), 614
freygessneri (Osmia), 253



( cxi ).:

frisia (Phyciodes), 43
frobenia (Neptis), vi, xxxiii, xxxiv,

XXXV, xxxvi, xxxvii, xxxviii, xxxix,

xli

fucata (Nomada), 229
fulgurata, subsp. platyptera (Nepti-

dopsis), 506
fulva (Libellula), Ivii

fulvicornis (Nomada), 227
fulvitarsis (Aiithophora), 270
fulviventris (Osmia), 247
fulvodimidiatus (Anthoi)hora), 268

funiata (Chittira), 611, 625, 626, 637
fuiiebris (Andrena), 194
furcata (Anthophora), 635

furva (Nomada), 235
fusca (CeliBuorrhinus), 8

,,
(Plesioneiira), 8

fuscipennis (Sphecodes), 182

fuscoprasiua (Andrena), 201

luscosa (Halisidota), 149

,, (Tarema), 173

galeue (Aterica) 500, 502, 505, 511,

512
gallarum (Osmia), 248
gallienus (Papilio), 115, 117

gamma (Andrena), 212

,, (Plusia), 270
gana (Tagiades), 5

Ganoris, 629
garrula (Anthophora), 267
gayi (yElurus), 79

,, (Cophothynnus), 78

gazagnieri (Prosopis), 180

gea (Planenia), 117, 551

Gegenes, 622
Gehlota, 8

gemmatns (Carystus), 382
(Dion), 382

gemnieus (Halictus), 192

gemmifer (Kerana), 11

geneana (Chalicodoma), 243
genoveva (Junonia), 44

(Precis), 44, 54, 664, 665

genutia (Danaida), 450, 451, 610, 632

(Salatura), 450, 451

geotrupina (Anomalomor})ha), 345, 358

germanica (Blatta), Iv

gesta (Chiomara), 661
gibbosa (Cladonotella), 395
gibbus (Sphecodes), 182
gigantea (Antarctia), 150
Gignotettix, 394, 397, 398
gilberti (Euchalcomenes), 90
gilippus (Danaida), 450
gilva (Laphria), xxxiii

giraudi (Andrena), 201
glacialis (Erebia), 308, 310

Gladiotettix, 388, 390
glaucescens (Chytonix), 158
glancus (Papilio), 466, 467, 469, 488

,, canadensis (Papilio), 464

,, glaucus (Papilio), 464

,, f. tnrnus (Papilio), 462, 463,

467, 468, 469, 470, 471, 472
Glocia, Ixxix

Glossina, 298, 299, 300, 304
Glntophrissa, 47, 48, 508, 627, 636
gnajus (Hasora), 33

„ (Ismene), 33

Gnorimus, lix

gola (Padraona), 17
goloides (Padraona), 17

Goniloba, 3, 14

Goniurus, 381
Gonodes, 162

Gonopteryx, xlix, 636
gopala (Satarupa), 3

Gorgythion, 661
goudoti (Euplcea), iv, v, vi, xxxvii,

xliii, xliv

gracilicornis (Eupatorus), 351, 353, 358
graciliformis (Osmia), 252
gi'acilis (Hedotettix), 422

,, abortus (Hedotettix), 422
graja (Eucera), 260

,, (Macrocera), 260
grammivora (Automeris), 174
grandis (Stenoptilia), xxvii, 317, 318,

319, 320
granulata (Tetrix), 414, 415
graphodactylus (Stenoptilia), 317, 318,

320
Grapta, 653
grapte (Prenes), 381

gravipes (Porphyrojis), 287
gremiiis (Suastus), 12

grenadensis (Thymele), 50
gribodoi (Prosopis), 181

grisea (Eucera), 263, 264
griseipennis (Dolichopus), 295
grossepunctatus (Scapanes), 344, 357

,, var. dilaticornis (Sca-

panes), 344, 357
grossulariata (Abraxas), xciv, 622

,, var. varleyata (Abraxas),

xciv

guarica (Heliconius), xxiii, 54

guttata (Parnara), 25

guttatus (Eudamus), 24, 25

,, (Parnara), 24
gwynana (Andrena), 196
Gymnophora, 286, 287, 291

Gymnopternus, 286, 295
Gymnosoma, Ixxiv

Gynoplistia, 298, 301



( cxli )

Gyrostigma, xxx
habroa (Hasora), 35
Hadeuin?e, 152
Hades, 565
hadria (Hasora), 34
Hiematobia, 300
hitmatosticta (Pheia), 143
luumoirhoa (Coilioxys), 241
haga (Hesi)eria), 25
haleusis (Sermyla), xx
halia (Lycorea), 591, 592, 595, 596
Halictus, 184, 185, 186, 187, 188, 189,

190, 191, 192, 193, 634
halimede (Teracohis), 540
haliphron (Tioides), xi

Halisidota, 147, 148, 149
Halmatettix, 424, 425
Hamanumida, Iviii, 654
haucocki (Micronotus), 423
handlirschii (Ammobates), 236

,, (Camptopceum), 225
hanno (Catochrysops), 47, 55, 617, 656
Hantaiia, 661
haplopa (Sarangesa), 7

Haploscapaiies, 343, 357
Hardwickei (Eupatorus), 350, 351, 353,

358

,, var. Cantori (Eupatorus),

350, 353, 358
hardwickii (Parnassius), 625
Harpalus, Ixxvi

hartlieri (Osmia), 253
Hasora, 33, 34, 35

hastiana (Peroneal xlvi

hattorfiana (Andrena), 204
Hebomoia, 621, 624, 636
ht'cabe (Terias), 618
hecale (Heliconius), 114
hecate (Amauris), 127

,, stictica (Amauris), 127
hector (Koruthaialos), 11

., (Papilio), 621, 625, 626, 639,

640
Hedotettix, 411, 422
hegesia (Euptoieta), 40, 43
heisleri (Automeris), 174
helcita (Aletis), 519
helenus (Papilio), 640
Heliconidffi, 594, 601, 606
Heliconii, li, liii, 106, 107, 573, 574,

575, 576, 616
Heliconinas, liii, 42, 587, 591, 594,

595, 597, 599, 600, 602, 610, 615
Heliconisa, 176
HeliconiJb, xxiii, li, lii, liii, liv, Ixxviii,

xci, xcii, xciv, xcvi, xcvii, 42, 54,

95, 106, 107, 108, 109, 113, 114,

115, 571, 573, 574, 578, 579, 580,

587, 588, 589, 590, 591, 592, 593,

595, 596, 597, 598, 599, 600, 601,

615, 616, 625, 627

hemileuca (Monodes), 160
hephsestos (Jemadia), 376

,, (Pyrrhopyge), 376

Hepialus, xxv
herbstii (Elaphroptera), 75, 77

hermathena (Heliconius), Ixxviii

hermes (Euptychia), 54

,, camerta (Euptychia), 663, 664

Herminianse, 166
herrichii (Erycides), 377

,, (Tarsocteuus), 377

hesione (Euptychia), 54, 627

Hesperia, 6, 10, 13, 15, 16, 17, 18, 19

20, 21, 22, 23, 24, 25, 28, 29, 30, 31,

32, 50, 56, 376, 385, 661

HespeiidfE, Ixxx, 1, 2, 139
Hesperiidte, 49, 622
Hesperiinre, 1, 2, 380, 384
Heterocera, 623, 626
Heterochroa, 483
Heterochroina, 157

Heteronychus, 321, 322, 323, 324, 326,

327, 328, 329, 331, 332, 336, 337,

347, 355, 356, 357
hiarbas (Eurytela), 507
Hippobosca, 292
hippocrepidis (Zygpena), Ixxviii

hippodamia (Thyridia), xi

hipponensis (Nomada), 234

hirce (Pseudacraea), 508, 523, 549
hirticornis (Andrena), 196

hirtulus (Cryptophagus), Ivi

hispana (Eucera), 263

hispauica (Anthophora), 271

hollandi (Halictus), 191

Holoarcus, 392
Holocompsa, xxix
holomelas (Elaphroptera), 76

,, (Thynnus), 76

Holophaea, 144

liomerus (Papilio), xxii

homeyeri (Charaxes), Ixx, Ixxxvii

Hoplitis, Iviii

Horama, 144
hortense (Heliconius), xcii

hortorum (Bombus), 273
hortulanus (Bibio), 289
hospita (Jemadia), 376, 379
humbertianus (Cladonotus), 394
humilis (Andrena), 200.

humuli (Hepialus), xxv
Huphina, 118, 119, 120, 121, 580, 581,

618
hurga (Telegonus), 50
hyale (Colias), Ixiv, 307
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hyalites (Amauris), 123

hybridus (Smeiinthus), Ixxvi

hydara (Heliconius), xxiii, 54

hydarus (Heliconius), lii, liv, 615, 616,

625

,, guaricus (Heliconius), liii

hydra (Pericopis), 599, 601

hyfjicTsa (Pyrrhopyge), 375

hygieia (Pyrrhopyge), 375
Hylephila, 50
Hymenoptera, 634

Hyi)anartia, 657
liyperanthus (Epinephele), 647

Hypnotype, 156
Hypoderma, 299
Hypolimnas, xv, Ixxx, 496, 497, 498,

500, 501, 520, 556, 626, 628, 630,

632
Hypolimnesthes, 477
Hypolycffina, 656
hypopolia (Andrena), 219
Hyposcada, 599, 600
Hypsa, xxxi
Hypsid;«, vii, xxxii, 587, 599

hy.spa (Eutresis), ix, x, xi

lambrix, 11, 12

iapis (Isoteinon), 14

,,
(Lophoides), 13

ibara (Hesperia), 25

Icar La, 634

icarus (LyciBua), Ixii, 655
ichneumonea (Elaphroptera), 74, 75

ichneumoneus (Thynnus), 74

Idiocerus, Ivii

igniculus (Pyrrhopygopsis), 385

ignirena (Lycophotia), 151

iheringi (Cosila), 83, 84

ilaire (Glutophrissa), 48

ilione (Ituna), viii, ix, x, xi

illustrata (Chilosia), 635

iuibreus (Phocides), 377

iiuitata (Meliuasa), 587, 588, 589, 590

imitator (Jemadia), 376

,,
(Pseudacriea), 551

imitatrix (Kutresis), viii, ix, x, xi

iniminuta (Andrena), 201

imperator (Anax), Ivi

impressicolle (Alissonotum), 323, 356
impressus (Prototettix), 418

impunctata (Andrena), 211

inca (Elaphroptera), 77

,, (Erycina), liii

iiicantator (Aides), 381

incerta (Pamphila), 28

,, (Pardaleodes), 28

incongrua (Neptis\ 507, 514
incrassata (Pliora), 283, 286, 287, 289,

290, 304

indica, var. vulcania (Vanessa), xlix

indrasana (Isoteinon), 29
ines (Melanargia), liv

infantilis (Pyrrhopyge), 377
infantulus (Orator), 341
infernus (Hantana), 661

insolata (Pamphila), 50
insolita (Listropodia), 364

,, (Nycteribia), 359, 360, 364,

366
insterstincta (Megachile), 244
insulare (Melittomma), xxiv, 278
insularis (Anthobosea), 84

(Cosila), 84

(Myzine), 84

insulata (Notocrypta), 27

,, (Plesioneura), 27

intaminata (Elaphroptera), 76

iutaminatus (Thynnus), 76

intermedia (Hesperia), 24, 25
interruptum (Anthidium), 254
interruptus (Cladonotus), 396

(Halictus), 186
(Heteronychus), 322, 323,

356
(Tcttilobus), 395

io (Vanessa), xcv
lolaus, 656

ionis (Ismene), 32
iota (Andrena), 216
iphinous (Mimoniades), 380
iphita (Precis), 614, 645
iridipennis (Cophotliynuus), 80

(Myzine), 80
iris (Apatura), 475
Isamia, 623, 625
Ischnoptera, xxviii, xxix
isis (Adelpha), xxiii, lii

Isma, 13, 14

Ismene, 30, 32, 33, 34, 35

isnienoides (Corone), 20

isosceles (^Eschna), Ivii

Isoteinon, 13, 14, 28, 29

Iswara, 63, 81, 82

Ithomia, 56

Ithomiinee, vii, Ixi, 132, 452, 587, 591,

593, 594, 595, 597, 599, 600, 602,

603, 604, 610
ithomiola (Eresia), 599, 600, 601

Ituna, vii, viii, ix, x, xi, 528

Itys (Clyster), 330, 365

,, (Scarabseus), 329

,, (Stypotrupes), 330, 356

Ixias, 118, 119, 120, 121, 580, 581,

621, 636, 638, 643, 663

jacksoni (Aerrea), 523

,, (Papilio), 124, 510, 511, 517

jama (Astictopterus), 28
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jamaicensis (Danaida), 610, 62f»

,, (T^sitia), 40
Jamides, 630, 657
janira (Epinephele), 646, 650
Janus (Xenodorus), 336, 357
japetus (Tagiades), 4

jason (Papilio), 626, 640
jatrophiB (Anartia), 38, 40, 54, 627,

644, 666, 668

,, var. jamaiceDsis (Anartia),

44, 666
javanus (Heteronychus), 322, 326, 327,

356
jejuna (Ochromyia), xxvi, xxvii
Jemadia, 1, 376, 379
jenynsi (Nycteribia), 360

,, (Penicillidia), 359, 360, 362,

363
joannisii (Thracides), 384
johnstoni (Acra;a), 510, 512, 514, 517

f. fallax (Acraia), 509, 510,

514, 515, 516

,, f. Havescens (Acrsea), 510,

514, 515, 516

,, f. fulvescens (Acrsea), 514,

515, 516, 517, 521, 533

,, f. kilimaudjara (Acrrea), 514

,, f. proteina (Acrrea), 514, 515,

516

,, f. semifulvescens (Acrfea),

510, 514, 515, 516
(Synchloe), 539

jolanda (Caltoris), 22

,, (Hesperia), 22
josepha (Pyrrhopyge), 376
jucunda, (Hypnotype), 156

Julia (Cohvnis), 524
jullianii (Nomada), 233
jumba (Neptis), 614, 645
juno (Dione), 615
Junonia, 44, 137, 662
jurtina (Epinephele), xxix

,, var. hispulla (Epinephele),

xlix

jynteana (Celastrina), Ixxxi, Ixxxiii,

Ixxxiv
kahldeni (Charaxes), Ixx, Ixxxvii
kallima (Casyapa), 3

kanarensis (Mieroryctes), 324, 356
kappa (Andrena), 216
Kedestes, 16, 17

Kerana, 11

kethra (Antigonus), 14
kikideli (Neptis), xxxix
kirbyi (Austrotiphia), 87

„ (Euralia), 496, 500, 501, 503,

504, 505

,
(Hypolimuas), 496

kinnaua (Satarupa), 3

,, (Tagiades), 3

Klugianus, 64
kobros (Corone), 20

,, (Plastingia), 20
kohiii (Osmia), 245
kolantus (Hesperia), 24
Komarovia, 82
Komarovvia, 81, 82
konovii (Anthidiuni), 256
kophene (Koruthaialos), 11

Koruthaialos, 11, 28
kowaia (Tagiades), 5

Kricogonia, 47
kumara (Oaltoris), 22
labialis (Andrena), 204
Labidura, Ixxvii

Laccobius, Ixxxvi
Lachnoptera, 657
lactea (Sapcea), 10
lacteata (Lampides), 616
kelius (Ephyriades), 7

,, (Pterygospidea), 7

,, (Sarangesa), 7

lajsus (Bombus), 273
Ifetatorius (Bassus), xciii

Iffititia (Lychnuchus), 11

liBvifrons (Osmia), 250
lagardei (Anthobosca), 86
lagopoda (Megachile), 243
lambda (Andrena), 216
Lamellitettix, 404
lamirus (Ituna), viii, ix

Lampides, xlix, 616, 617, 628, 631, 65
Lamprigera, xlviii

Lampyridpe, xlviii

lankeswara (Papilio), 626

,, f. clytia (Papilio), 633

„ f. dissimilis (Papilio), 633
Lansbergi (Heteronychus), 322, 326
Laphria, xxxiii

laphria (Ceratinia), 591
lapponica (Ectobia), xxix
lara (Adelpha), xxii, xxiii, li, liv

,, (Ismene), 33
laraca (Caltoris), 22
Lasiocampidse, Ixxix

lateralis (Thynnus), 74, 75
lathonia (Argynnis), xlix

laticeps (Anthidium), 254
latipes (Noniia), 220

,, (Tettix), 419, 420
latiramus (Cladonotus), -394

lativentris (Osmia), 252
latreillei (Anthidium), 255

,, (Hesperia), 30

,, (Nycteribia), 366
(Osmia), 247
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latreillei (Tagiades), 5

lavinia (Precis), 38, 40, 43, 44, 644,

664, 665

,, f. coenia (Precis), 664, 665

,, f. zonalis (Precis), 44, 54, 644,

665
lazulina (Rapala), 617, 658
leaiaua (Osmia), 247

leda (Eronia), xci

„ (Melanitis), xlv, 628, 639

lefebvrei (Chalicodoma), 243

„ (Erebia), i, xxi, 307, 308, 309,

310, 311, 312, 313, 315

lentus (Lonchotus), 337, 338, 357

leoiiidas (Papilio), 122, 638

lepeletierii (Osmia), 251

lepenula (Kedestes), 16

leprosus (Phymateus), 623
Leptalides, 601

Lepteirone, 79
Leptis, 288, 289, 291, 292, 301

Leptophobia, 578, 619
Leptotes, 46, 55

leptothrinax (Penicillidia), 362
Leptotyphlus, xlix

Leptura, xcv
lerna (Adelpha), 478
lesbia (Colias), 577
Leucania, Ixi

Leuceronia, 536, 569
Leucocliitouea, 10

leucodrosime (Pereute) xxii, xxiii, li,

lii, 108, 109
leucographa (Notocrypta), 27

,,
(Plesioneura), 27

leucolippa (Andrena), 202
leueonia (Dismorphia), Ixi

leucophsea (Andrena), 195
Leucophasia, 637

leucorhabda (Doryodes), 165

Leucothyris, Ixi, 610
levana (Araschnia), 136

levubu (Abautis), 10, 540

,, (Leucocbitonea), 10
Libellula, Ivi, Ivii, lix

libyssa (Aletis), 519, 522

,, (Cartaletis), 633
Libythea, vi, vii, xli

libythea (Terias), 618

lichenosa (Huphina), 118, 119, 120,

581
Henigialis (Pyralis), iii

ligatus (Colletes), 178
ligea (Erebia), Ixii, Ixiii, Ixxiv

,, f. adyte (Erebia), Ixii Ixiii

Ligyrus, 341, 342, 357
lilacina (Apatelodes), 172
liliana (Pinacopteryx)), 492

limbatus (Celastrina), Ixxxiii, Ixxxiv

Linienitis, xcvi, 448, 449, 451, 452,

453, 454, 455, 456, 457, 458, 459,

460, 461, 462, 463, 465, 467, 471,

472, 473, 474, 475, 476, 477, 478,

479, 480, 481, 482, 483. 484, 485,

486, 487, 488
Limnas, xv, 430, 450, 501, 520, 521,

612, 632, 633
limniace (Tiruniala), 125, 126, 633
Limochares, 50
linioniella (Coleopbora), Ixxvii

linearis (Corticaria), Ivi

,, (Riptortus), 59, 61

linus (Theela), 656
Listropodia, 364, 366, 367
Litargus, Ivi

Lithosianre, 145
Lithurgus, 245
lituratum (Anthidium), 256
livens (Andrena), 201
livida (Empida), 293
Lixus, xcv
lizetta (Hasora), 35

,, (Ismene), 35

lobata (Osmia), 248
lobatus (Crimisus), 403
lobengula (Amauris), 123, 431, 432,

519
lobulata (Tetrix), 419
lobulatus (Paratettix), 419

(Prototettix), 418
(Rytinatettix), 418, 419

locus (Apaustus), 17

locmta (Pieris), 107, 113, 114, 578, 579

,, f. noctipennis (Pieris), 580
Lomechusa, xlvii

Loncboptera, 286, 288, 289, 291
Lonchotus, 337, 338, 357
longicoUis (Corticaria), Ivi

,, (Neuraphes), Ixxxvi

longicornis (Eucera), 260, 261, 264

,, (Prenolepis), ii

,, (Trechus), xciii

longinotus (Acantholobus), 400
loiigipennis (Tetrix), 412, 413

,, mutabilis (Tetrix), 413
Longitarsus, Ivi

Lophoides, 14

Lojihotettigiaj, 387
Lophotettix, 388, 389, 390
lorquini (Limenitis), 476, 477, 478,

479, 480, 481, 482, 483,

484, 485, 486, 487, 488
(Najas), 477

Lotongus, 29

louisa (Tagiades), 6

l(^veudali (Cryptophagus), xlix
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Loxilobus, 401
Loxophlebia, 143, 144
Loxura, 629, 630, 657, 658

lucens (Andrena), 207, 208
luconim (Bombus), 273
lucretia (Pseudacrsea), 503, 511

,, f. expansa (Pseudacraea), 496,

500, 503, 504, 508

,, lucretia (Pseudacrsea), 504

,, f. tarquinia (Pseudacrsea), 504,

511

luctuosa (Goniurus), 381

„ (Melecta), 265

,, (Prenes), 381

liigens (Holophsea), 144
lugubris (Pyrrliopygopsis), 384, 385
lupulinus (Hepialus), xxv
lusca (Ismene), 33
lutea (Phora), 291
luteipalpus (Apaustus), 12
luteus (Iswara), 82
luzouicus (Thynnus), 65

LycEena, ii, xxi, Ixii, Ixiii, Ixxxvi, 47.

314, 315, 316, 372, 373, 655
Lycainidfe, 46, 535, 610, 616, 656, 658

lychnidis (Acidia), 302
Lychnucha, 11

Lychnuclius, 11

Lycidae, xlviii

lycidice (Mechanitis), 587, 588, 596
lycimnia (Uaptonoura), 619
lycoa (Acrpea), 515
Lycomedes, 354, 355, 358
Lycophotia, 151

Lycorfeini, 452, 594
Lycorea, 587, 588, 589. 590, 591, 592,

594, 595, 596, 597, 598, 600
Lymexylidaj, 275, 278
Lymexylon, 279, 280
lyncea (Eucera), 260

,, (Macrocera), 260
lyouessius (Sunius), Ivi

Lyperosa, 300
lysander (Papilio), 113

lyside (Kricogonia), 47

lysimnia (Mechanitis), 591, 593, 595
Macapta, 159
machaon (Papilio), 462

,, (Pyrrhopyge), 380
macilenta (Andrena), 200
rnacilentu.s (Thynnus), 79
macomo (Cyclopides), 16

,, (Kedestes), 16

Macrocera, 258, 259, 260
Macroglossa, 270
maculatus (Lotongus), 29

,, (Pasites), 235
maculicoruis (Phyllobius), xx, Ixxxvi

maculipennis (Elaphroptera), 75
Madyza, 300
niaesa (Padraona), 17
mffivius (Taractrocera), 15

magdalena (Paragia), 89
magnilabris (Anthophora), 268
maha (Zizera), Ixxxii

major (Crocisa), 265
malachurus (Halictus), 187, 188
Malacodermidae, Iviii

Malacosoma, xlvi

maienka (Mylotliris), 587

,, (Perrhybris), 587, 596
malvse (Hesperia), 10, 661
mangala (Pamphila), 24
manicatnm (Authidium), 255
manlius (Papilio), iv, v
manni (Nomada), 229
inanto (Erel)ia), 310
maravilha (Pyrrhopyge), 376, 385

,, (Pyrrhopygopsis), 376, 385
mardania (Cystineura), 44

margarita (Mylothris), 48

marginata (Celastrina), Ixxxiii

marginatus (Csenocoris), 59
maritimella (Coleophora), xlvii

marnas (Ocybadi.stes), 21

,, (Pamphila), 21

,, (Telicota), 21

marpessa (Neptis), 505, 506
marshalli (Mimacrsea), xv, Ixxix

(Paratettix), 411

Martabani (Trichogomphus), 347, 348

358
martini (Scobura), 13

martinus (Tagiades), 5

Masarida.', 89

massilia (Adelpha), 478
Matapa, 15

mathias (Chapra), 23, 24, 25
Matopo, 163
mathias (Parnara), 661
maura (Cilissa), 221
mayeti (Andrena), 208
maykora (He.speria), 10

(Telesto), 10
mayottensis (Neptis), xxxiv, xxxv,

xxxvi, xxxvii, xxxviii, xxxix, xl, xli

Mazarredia, 405, 407
meala (Hasora), 35
Mechanitis, 574, 587, 588, 589, 590,

591, 592, 593, 595, 596, 597, 599
600, 601

Medeterus, 295,

mediterraneus (Halictus), 189
medusa (Nychitona), xiii

meectana (Tagiades), 4

megacephala (Andrena), 199
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Megachile, 243, 244, 245
megiBra (Pararge), 646
Megalura, 659
Meganoitoma, 577, 621
megara (Tithorea), 610
Megistias, 56
Melanargia, liv

melania (Astictopterus), 28

,, (Isoteinon), 28
Melanitis, xlv, 628, 639, 653
melanocephala (Phyto), Iv

Melanoplithalma, Ivi

melanops (Nomiades), liv

Melanostoma, Ivii

melanostoma (Anaspis), xciii

melanota (Megachile), 243
(Osmia), 247

melas (Erebia), i, 307, 308, 309, 310,

311, 312, 313

,, var. nicholli (Erebia), 310
Melecta, 265
melectoides (Ammobates), 235

,, (Phileremus), 237
melicerta (Neptis), 505, 506
Melinaja, 102, 574, 587, 588, 589, 590,

591, 592, 593, 595, 596, 597, 598,

599, 600, 601, 604, 605, 606
Melinsea-Mechanitis, 107
Melinda, 125, 126, 127, 128, 452, 494
melissa (Tirumala), 126
Melitsea, xii, xxi, liv, Ixxiv, Ixxxvi,

Ixxxvii

melite (Enantia), 617
MelitoHima, xxiv, 275, 278
Melittia, 634
Meliturga, 265
Melolontha, xxii

Melophagus, 363
melpomene (Heliconius), xxiii, li, lii,

liii, xciv, 106, 108, 113,

573, 578

,, amandus (Heliconius), xciv

,, var. et ab. aphrodite (Heli-

conius), xciv

,, penelope ab. penelamanda
(Heliconius), xciv

raenaka (Tagiades), 6

,, (Pterygospidea), 6

Menalcas (Scapanes), 344, 357
menanto (Tagiades), 4

Menexinus, Ixxvi

mephisto (Nomada), 229
mercedonia (Melinda), 125

,, (Tirumala) 452
Meria, 81, 82

,, sect. Komarovia, 81
merimna (Andrena), 205
meriones (Papilio), 122, 124

merope (Papilio), 435, 496
mesentina (Belenois), 134, 141, 539

540, 638
messalina (Terias), 48, 618, 628
metallica (Somatochlora), Ivi

Metardaris, 376
metella (Neptis), xxxvi, xl

,, f. gratilla (Neptis), xl

Methoca, 87

Methona, vii, viii, x, xi, 528
methone (Mechanitis), 599
michfelisi (Precis), 44
microclea (Heliconius), xxiii

Micronotus, 423
Microryctes, 324, 325, 326, 356
microthorax (Andrena), 203
midainus (Isaniia), 623, 625
miliarius (Acantholobus), 400
mima (Euralia), 504, 511
Mimacraja, xv, Ixxix, 656
mimosa (Hasora), 34
mineus, f. polydecta (Mycalesis), 614
niiniata (Calligenia), xxix
minimus (Cupido), Ixxxii

,, (Lycfena), 372, 373
minor (Cyclopedia), 370
minuta (Suastus), 12

,, (Tagiades), 12

minutula (Andrena), 209, 211, 213, 215

,, var. parvula (Andrena), 210
miochroa (Monodes), 160
misijipus (Diadema), 556

,, (Hypolimnas), xv, Ixxx, 501,

520, 556, 632

,, f. inaria (Hypolimnas), Ixxx,

520

,, (Limenitis), 451
mitra (Euploea), xxxvii
mneme (Melinaea), 202
mocsaryi (Ceratina), 239
molesta (Andrena), 201
MoUenkampi (Ghalcosoma), 353, 358
mongol (Trichogomphus), 347, 348,

349, 358
monilis (Tanypus), 305
Monodes, 160, 161, 162
monodou (Heteronychus), 322, 324,

356

,, (Microryctes), 326, 356
monops (Catochrysops), 47, 55
monosticta (Doryodes), 164
montana (Narmada), 613, 626, 628, 637

(Planema), 523, 551, 552
monteironis (Aletis), 518, 519
monuste (Pieris), 49, 55

mooreanus (Papilio), 625, 626, 640
morator (Heteronychus), 322, 326, 327,

356
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morator (Pseudohomonyx), 327, 356
morawitzi (Osmia), 251
niorgeni (Tirumak), 452
moricei (Osmia), 249

,, (Paradioxys), 240, 250
morio (Andrena), 194

,, var. collaris (Andrena), 194

,, (Eophileurus), 332, 356

,, (Halictus), 192

,, (Phileurus), 332, 356
*

Morpho, 111
Morphopus, 401
Morys, 40, 51

mothone (Melinsea), 599, COO
mu (Andrena), 217
mucoreus (Halictus), 193
nmcronata (Andrena), 201
multispinosa (Nomada), 231
muralis (Sitaris), iii

muraria (Clialicodoma), 242
niurcia (Hesperia), 28
murena (Eresia), 599, 600
Musca, 304
niuscosa (Chl;enogramma), 166
nuisica (Pycnoschema), 338, 357
mutabilis (Eirone), 80
muticum (Anodon), 337, 357
muticus (Lonchotus), 337, 357
Mycalesis, 614, 638, 654, 663
Mycetophila, 285
Mycetophilidae, ii

myconius (Thymelicus), 15
Mylothris, xcvi, xcvii, 48, 122, 525,

535, 536, 537, 538, 539, 587, 594,

595, 633, 637
myrmeleon (Eulophonotus), Iviii

Myscelia, 627
Myscelus, 376
mystacinus (Thynnus), 75
mytheca (Zea), 31

mythecoides (Zea), 31

Myzine, 63, 80, 81, 82, 83, 84, 85

Nabis, Ivii

Nacaduba, 616, 630, 657
nadina (Huphina), 120

,, f. andamana (Huphina), 120

,, f. fawcetti (Huphina), 120
naias (Erythromma), Ivi

Najas, 476, 477
nala (Hesperia), 19

nana (Andrena), 214

nanus (CoUetes), 177
Napeogenes, 591, 593, 599, 601

napi (Pieris), xlvii, Iv, Ixiv, Ixxxvii,

Ixxxviii

,, var. bryoniae (Pieris), Ixxxvii,

Ixxxviii

narcaea (Heliconius), 591, 593, 595, 596

PBOC. ENT. SOC. LOND., V. 1908.

Narga, 8

Narmada, 613, 626, 628, 637
nasidens (Chalicodoma), 243
Nasuma, 126
nasuta (Osmia), 253

,, (Stelis), 257
nasutus (^Elurus), 79

,, (Chalepus), 341, 357

,, (Cophothynnus), 79

,, (Dyscinetus), 341

,, (Oxyligyrus), 341, 357
natalensis (Crenis), xvi
natalica (Acrtea), 137, 525, 526, 527,

528, 548

,, (Anthobosca), 85

,, (Hesperia), 32
(Precis), 546

navale (Lymexylon), 279
neanthes (Charaxes), Ixiv, Ixv, Ixvi,

Ixvii, Ixviii, Ixix, Ixx, Ixxxvi
nebulosa (Aplecta), xlvii

,, var. robsoni (Aplecta), Ixi, Ixii

,, var. thompsoni (Aplecta), Ixii

neglecta (Biareolina), 220
neira (Tagiades), 4

nemetes (Neptis), xxxvi
neobule (Acmea), 526, 527
Neogene, 167
neoridas (Erebia), 309
Neoryctes, 342, 357
neotropicalis (Matopo), 163
nephalion (Papilio), 112, 577
Nephele, 388, 390
Nepheronia, 620, 633, 638
Neptidopsis, 506
Neptis, vi, xxxiii, xxxiv, xxxv, xxxvi,

xxxvii, xxxviii, xxxix, xl, xli, xlii,

122, 500, 505, 506, 507, 509, 511,
512, 513, 514, 582, 614, 628, 629,
630, 631, 637, 645, 646

nerine (Erebia), 307, 309, 310, 312,
313, 314

nerissa (Huphina), 118, 119, 120, 581,
618

,, corva (Huphina), 118, 119, 120

,, var. phryne (Huphina), 119, 120
neritosia (Automolis), 146
nesaja (Mechanitis), 591, 592
nestor (Ismene), 32

Neuraphes, Ixxxvi
neurica (Nonagria), Ixxv
Neuroptera-Planipennia, Iviii

neustria (Malacosoma), xlvi

niavius subsp. dominicanus (Amauris),
430, 431, 432, 495, 496, 497, 498,
499, 500, 501, 503, 508, 512, 523,
525

nictitans (Chabuata), 153
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nietiieri (Cethosia), 624, 628, 638
nigerrimus (Longitarsus), Ivi

nigra (Andrena), 195
nigricornis (Anthophora), 268
nigridorsia (Eriopyga), 154

nigrifacies (Eucera), 261

nigrifrons (Andrena), 200
nigrilabris (Eucera), 263
nigrina (Ptei'oprectria), 302
nigriventris (Andrena), 208
nigrofenea (Andrena), 196

,, (Ceratina), 239

nigrocincta (Anthophora), 271

nigrocyanea (Andrena), 203
nigrofasciatus (Thynnns), 79
nigrofulva (Eueides), 591
nigrolimbata (Telicota), 15

nigrolinibatus (Thymelious), 15

nigro-olivaeea (Andrena), 200
nigrovenosa (Nyctemera), 626
nilgirensis (Eophileurus), 334, 356

Nipara, xliii, 603
niphates (Tagiades), 3

niphe (Argynnis), 578, 632
nireus (Papilio), iii, iv, vi, xlii

nirwana (Caltoris), 22

,, (Hesperia), 22
nise (Terias), 55, 618

Nisoniades, 11

Nissanga, 630, 631, 645
nitida (Antarctia), 150

nivea (Panchlora), xxix

niveicornis (Baoris), 32

,, (Hesperia), 32
(Ploetzia), 32

niveostriga (Kedestes), 17

niveozonata (Andrena), 206
nobilis (Andrena), 205

,, (Nomada), 226
noctipennis (Pieris), 107
Noctua, Iviii

Noctuidaj, 151

noctnla (Hades), 565
nocturna (Meria), 82

Nomada, 226, 227, 228, 229, 230, 231

232, 233, 234, 235
Nomia, 220
Nomiades, liv

Nomioides, 221, 222, 223
Nomotettix, 414, 415, 416
Nonagria, Ixxv
nondoa (Hesperia), 24
nora (Hesperia), 10

,, (Pyrgus), 10

noreia (Nacaduba), 657
nossinia (Amauris), xxxix
notata (Eucera), 262

,, (Osmia), 246

Notarthrinus, Ixxxi, Ixxxii, Ixxxiii

Notocrypta, 9, 26, -ll

Notodonta, xiii

Notodontid.ie, 168
novfe-guineie (Eugavialidiuni), 399
nn (Andrena), 218
nubes (Thechi), 55, 56

Nudaria, xxix
numida (Eucera), 264
nyassffi (Altena), 656
Nychitona, xiii, 569

nyctelius (Prenes), 40, 50

Nyctemera, 508, 626
Nycteribia, 359, 360, 364, 366, 368
Nycteribiidse, xlix

nycthemera (Andrena), 198

nyctichroa (Oligia), 159
Nymphalidffi, 547, 610, 663
Nymphalinae, liv, 42, 141, 463, 496,

500, 505, 507, 549, 587, 591, 595,

597, 599, 602, 610, 614, 626, 657
Nyrina, 656
nyseus (Talicada), 657
Obeidia, 623
obesus (Aphonus), 341

,, (Podalgus), 341

obli(iuifrons (Oithotettix), 406

obscura (Isnia), 14

,, (Lophoides), 14

obscurus (Barynotus), xx

,, (Tagiades), 4, 661

occidentaliura (Crenis), xvi

occulta (Gegenes), 622
oceia (Baoris), 21

,, (Hesperia), 21

ochlea (Amauris), 431, 495, 496, 497,

499, 500, 501, 503, 504, 506, 511

ochleides (Amauris), 123

ochrias (Chabuata), 154

Ochromyia, xxvi, xxvii

octavia (Precis), 667

octavii (Arena), Ixxxvi

Ocybadistes, 21

Ocyptera, Ixxiv

odius (Aganisthos), 45

Odontothynnus, 87

Odozana, 145
CEdenierida;, 278
cedesia (Thyridia), xi

cedipodea (Ismene), 32

CEstridae, xxx
Ohausi (Lycomedes), 354, 358
Olceclostera, 171
Olfersia, 283, 285
Oligia, 159
Olophrum, xciii

Oniias, xxi

omicron (Andrena), 218
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Oniscus, Iv

Opharus, 147
ophione (Neptidopsis), 506
oraniensis (Ammobates), 235, 237

,, (Ancyla), 264

,, (Schmiedeknechtia), 237
orasus (Pyrrhopygopsis), 385
orbitulus (.Lycsena), ii, 314, 315

,, var. oberthiiri (Lycajiia), ii,

315, 316
orbius (Myscelus), 376
orestes (Meliutea), 598
orientalis (Myziiie), 82

,, (Periplaueta), 304
orion (Aganisthos), 45, 627, 659
ornata (Tetrix), 413
oinatus (Thynuus), 75
Ornepetes, 64
Ornithoptera, 621, 626, 629, 639, 640
orphitus (Pamphila), 18

,, (Telicota), 18
Ortalidai, 303
Orthetrum, Ivi, Ivii

Orthochile, 295
Orthoptera, 387
Orthotettix, 405, 406
Oryetes, 342, 343, 347, 350, 357
Oryctoderus, 331
Oryctomorphiis, 355
Osmia, 240, 245, 246, 247, 248, 249,

250, 251, 252, 253, 254
othtie (Dismorphia), Ixi

Otiorrhynchus, xx, xxi
Otis, f. indica (Zizera), 657
otreus (Ephyriades), 50, 661
ovinus (Melophagus), 363.

Oxygastra, xliv

Oxyligyrus, 341, 357
Oxyphyllura, 393
Oxypoda, Ivi

Pachyhis, 355, 358
Pachymenes, 90
Pachyoryctes, 349, 358
Pachyrrhina, 299
Padumma, 613, 623, 626
Padraoua, 15, 17, 18, 19, 20
palseno (Colias), Ixiv

palamedes leontis (Papilio), 465

,, palamedes (Papilio), 465,

468, 470
palegon (Tmolus), 617
palemon (Phocides), 377
pallida (Myzine), 82

,, (Thyridia), xi

pallidum (Thymele), 380
Pallopteia, 302
palmarum (Telicota), 20
palpalis (Glossina), 300, 304

palpalis (Pycnoschema), 339, 357
Pamphila, 15, 17, 18, 19, 21, 24, 28,

31, 50, 56
Paraphilinaj, 1, 10, 381, 384
pamphilus (Cojiiouympha), Ixiii, Ixiv,

648, 649, 650
pan (Calycopis), 47, 656
Pauara, liii

Panchlora, xxix
pandora (Argynnis), xlix

panimerou (Tliracides), 383
Pautila, 656
panurgina (Nomada), 232, 233
paiiurginoides (Nomada), 232
Panurginus, 225
Panurgiis, 224, 225
paola (Cyclopides), 16

,, (Kedestes), 16
papaveris (Osmia), 250
paphia (Argynnis), Ix, 475

,, var. valezina (Argynnis), Ix, Ixi,

475

,, (Dryas), liv, lix

Papilio, iii, iv, v, vi, vii, xxii, xxiii,

xlii, xliii, xlix, Iii, liv, 7, 35, 40, 49,

106, 109, 110, 111, 112, 113, 115,
116, 117, 118, 121, 122, 123, 124,
125, 127, 128, 133, 134, 427, 428,
429, 430, 431, 432, 433, 434, 435,
436, 437, 438, 439, 440, 441, 442,
443, 444, 452, 462, 463, 464, 465,

467, 468, 469, 470, 471, 475, 487,
488, 494, 496, 497, 499, 508, 509,
510, 511, 517, 518, 521, 522, 525,
553, 554, 555, 556, 557, 575, 576,
577, 578, 580, 599, 600, 601, 602,
621, 622, 625, 626, 629, 630, 631,
633, 637, '638, 639, 640, 643

Papilionidae, 554, 617
Papilioninffi, liv, 49, 448, 462, 463,

496, 508, 554, 599, 610, 621, 626
papillosa (Tessaratoma), 59
Paradioxys, 240, 250
paradoxa (Pseudopontia), xiii

paradoxus (Heteronychus), 336
(Venedus), 336, 357

paragea (Planema), 117
Paragia, 89
Parantica, 611, 612, 626, 630, 633, 637,

638
paraplecticus (Lixus), xcv
Paraptychodes, 522
Pararge, xlix, 646, 654, 662
Parata, 33
Parateltix, 410, 411, 412, 413, 419,

422, 423
Pardaleodes, 28
pardalinus (Heliconius), 597

K 2
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pardalis (Melinsea), 597, 598, 604, 605,

606

,, subsp. madeira (Melinaea), 597,

604, 605, 606
Pardopsis, 534, 535

parima (Catagramnia), liv

,, (Pyrrhopyge), 376

,,
(Yanguna), 376

parinda (Papilio), 626, 637, 639, 640

paris (Papilio), 629
Parnara, 13, 22, 23, 24, 25, 661

Parnassius, 625

parrhasius (Everes), 373, 657

parthenie (Melitea), Ixxxvii

parthenope (Hesperia), 29

,, (Lotongus), 29

Parthenos, 637
Paivapenna, 165
parvula (Ceiatiiia), 239

,, (Osmia), 253
parvulus (CeuthoiThynclius), Ixxxvi

„ (Coptotettix), 421

Pasites, 235
pasithea (Catagramnia), liv

patagoniciis (Neoryctt's), 342, 357
(Oryctes), 342

patnia (Nissanga), 630, 631, 645
paulina (Catophaga), 618, 638
paulista (Apatelodes), 173
pauper (Alissonotum), 323, 35*1

(Heteronychus), 322, 323, 356

,, (Prenes), 381
pavonii (Titliorea), 571
pavor (Padraona), 18

pechiieli (Crenis), xvi

pectinalis (Antarctia), 150
pectoralis (Nomada), 228
Pedaliodes, 599
pedicularia (Nycteribia), 366
pellonia (Castnia), 599, 601

pellucida (Ithomia), 56

Peltonotus, 355, 358
Penicillidia, 359, 360, 362, 363
pennatum (Oxyphyllum), 393

pennipes (Platycnemis), Ivi

,, var. lactea (Platycnemia), Ivi

Pentila, 534, 535
Pentodon, 322, 355
perenna (Acraea), 128
Pereute, xxii, xxiii, li, lii, liii, liv, xci,

xcii, xcvi, 106, 107, 108, 109, 573,

575, 576
perforatus (Eophileurus), 332, 333,

356
Perichares, 32, 50
Pericopidffi, vii

Pericopis, 587, 590, 599, 601

Peridromia, 659

Peiiplaneta, xxix, 289, 290, 301, 304
Perlidse, Iviii

perliicida (Cucullia), 155
Peronea, xlvi

porplexa (Oxypoda), Ivi

Perrhybris, 587, 589, 590,594, 595, 596
peiTonii (Telesto), 10
personatus (Eiiparatettix), 409, 410
pertyi (Sarbia), 377
peruviana (Pereute), 108

,, (Telephoromyia), 66

petiverana (Tirumala), 125, 126, 127,

638
Petovia, 534
phsedone (Amauris), vi

,, (Beiethis), vi

,, (Danais), vi

pliffiuicola (Pseudosarbia), 377
phwoplaga (Monodes), 162
phteozona (Chabuata), 153
plijeax (Pyrrhopyge), 376
phalanta (Atella), 43, 629, 630, 631
phancra (Charaxes), Ixxix, Ixxxvii

phanias (Pliocides), 377
pharella (Euptychia), 627
pilaris (Leuceronia), 569
Pharmacophagus, 462, 463, 472, 487
pharsalus (Acnea), 128, 525, 526, 527
phasiana (Melinrea), 598
Pheia, 143
phenionoe (Leucothyris), 610
phenarete (Ituiia), viii, ix, x, xi

Phengodini, xlviii

phereclus (Panara), liii

phiale (Terias), 618
Phiarus, 237
phidias (Pyrrhopyge), 378
phiditia (Hesperia), 13

,, (Scobura), 13

,, (Suastus), 13

philenor (Laertias), 473
(Papilio), 462, 463, 466, 467,

468, 469, 470, 473, 475,

487

,, orsua (Papilio), 463

,, (Pharmacophagus), 462, 463,

487
Phileremus, 237
phileta (Pieris), 49, 55, 636, 671

philetas (Ismene), 34
Phileurus, 323, 324, 327, 331, 332,

334, 335, 356, 357

l^hilonoe (Papilio), 508
philotimus (Antigonus), 7

philyra (Eresia), 587, 589, 590
phlffias (Chrysophauus), xlix, Ixii

,, ab. schmidtii (Chrysophanus),

Ixii
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phocea (Atrephes), 163
Phocides, 377, 386
phcebe (Melitaja), liv

(Phrissura), 537, 538
Phcebis, 56, 577, 620
]ihceoptera (Stelis), 257
Phora, Iv, 283, 284, 285, 286, 287,

289, 290, 291, 292, 295, 296, 298,

304
phorbanta (Papilio), iii, iv, v, vi, xliii

Phoridas, xxvii

Phorocera, 302
Phrissura, 537, 538
Phrodita, 166
Phronia, 304
phryne (Huphina), 581

Phyciodes, 43
phylpeus (Hylephila), 50
phyllis (Heliconius), xciv

,, vav. et ab. amatus (Heliconius),

xciv

,, anacreon (Heliconius), xciv

,, phyllis (Heliconius), xciv

,, var. et ab. phyllis (Heliconius),

xciv

Phyllobius, xx, Ixxxvi
phyllocanipa (Hoplitis), Iviii

phyllocerus (Morphopus), 400
Phyllodroniia, xxviii, xxis
Phyllognathus, 340, 347, 357
Phyllotreta, Ixxxvi
Phymateus, 623
Physocephala, 634
Phyto, Iv

picata (Ala3na), 506, 507
piceum (Alissonotuin), 324
piceus (Alissonotum), 323, 356

„ (Heteronychus), 322, 323, 356
picicornis (Megachile), 243
picinus (Thynnus), 79
picistigma (Colletes), 178
picta (Prosopis), 180
pictipes (Meliturga), 265

,, (Prosopis), 182
pieria (Croniades), 379, 380

,, (Pyrrhopyge), 380
Pierinfe, vii, liv, Ixi, 47, 141, 491, 492,

508, 528, 539, 541, 576, 587, 591,

595, 597, 610, 612, 617, 626
Pieris, xlvii, xlix, Iv, Ixiv, Ixxxvii,

Ixxxviii, xcvii, 49, 55, 107, 113, 114,

115, 571, 578, 579, 580, 618, 619,

636, 671
Piezotettix, 391, 392
pigea (Pinacopteryx), 538, 539
pilifrons (Sphecodes), 183
pilipes (Andrena), 194

,, (Anthophora), iii, 272

pilosula (Prosopis), 181
])ilosus (Euparatettix), 409
Pinacopteryx, 492, 537, 538, 539
pinguis (Blabephorus), 347, 358

(Osmia), 253
pione (Adelpha), 478
Pipunculus, 302
pityocampa (Cnethocampa), Ixxxiv

,, (Thaunietoprea), Ixxxiv
placida (Celastrina), Ixxxiii

plagiatus (Thynnus), 75

Plagiolepis, ii

planatus (Eophileurus), 334, 356
(Phileurus), 332, 356

Planema, 40, 115, 116, 117, 118, 129,

496, 508, 512, 518, 523, 524, 525,

551, 552
Planemte, 552
planiscuta (Nomada), 229
planus (Coptotettix), 421
Plastingia, 9, 20, 28, 29
platycestus (Halictus), 185
Platycnemis, Ivi

platymerus (Panurgus), 224
platypterus (Eophileurus), 333, 356

(Phileurus), 332, 356
Platytettix, 402
Plebeius, 44
Plesia, 83
Plesioneura, 8, 9, 26, 27, 29, 661, 662
plesioneuras (Plastingia), 9

plexippus (Anosia), 449, 450, 455, 458,

487

„ (Danaida), 610, 626
Ploetzia, 31, 32
plotzi (Celffiuorrhinus), 9

plumipes (Dasypoda), 221
pluricarinatus (Lamellitettix), 404
plurinotata (Melecta), 265
Plusia, 270
pneumonanthes (Stenoptilia), 317
Podalgus, 340, 341, 357
podalirius (Cosmodesmus), 462
poeyi (Appias), 48
poggei (Pseudacraja), xiv, xv, Ixxix

poliomera (Cropia), 157
poliosigma (Chabuata), 152
Polistes, 634
politus (Lonchotus), 337, 357

,, (Scapanes), 344, 357

,, (Thecla), 55
pollinosa (Eucera), 260

,, (Macrocera), 260
polyacantha (Nomada), 231, 232
polychrous (Heliconius), 591, 592, 593,

595
polydamas (Papilio), 110, 622

,, f. polycrates (Papilio), 49
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Polydriisns, xxi

Polygonia, Ixxxviii, Ixxxix, xc

polymetus (Papilio), 111

Polyniphe, 617
Polyommatus, Ixxviii, 617, 629, 655,

657
polysticta (Monocles), 161

polytes (Papilio), 625, 626, 631, 640
Polytremis, 22
polytrophus (Papilio), 518
polyxenes americus (Papilio), 464

,, ,, f. melasina (Papilio),

464

,, asterius (Papilio), 464, 470

,, ,, f. ampliata (Papilio),

464
pomona (Catopsilia), 620, 624, 626,

628, 630, 643
Pompilidse, xxix
Ponera, ii

poppaea (Mylothris), 537
populi (Najas), 477

,, (Smeriiithiis), xxiii

Porina, xxvi
poropygus (Heteronychus), 322, 327,

356
Porphyrops, 287
Porthesia, Ixxvii

Poteli (Trionyclius), 332, 356
poutieri (Hesperia), 25

,, (Parnara), 25
praestans (Nomada), 230
pratense (Brachytron), Ivi

praxinoe (Dismorphia), 587, 589, 590,

592
praxithea (Pedaliodes), 599
Precis, Ixviii, 38, 40, 43, 44, 54, 134,

135, 136, 137, 140, 494, 542, 543,

544, 545, 546, 614, 644, 645, 654,

657, 662, 663, 664, 665, 667
Prenes, 40, 50, 381
Prenolepis, ii

Prioneris, 120, 574, 637
priscus (Tetrix), 413

Procas, Ixxxvi
procles (Padraona), 20
producta (Scelimena), 399
pronoe(Erebia), 309, 310
pronubana (Tortrix), xii

propinqua (Andrena), 220
Prorachthas, 634
Prosena, 298, 300
proserpina (Deragena), 603

,, (Limenitis), 473
Prosopis, 179, 180, 181, 182
Proteides, 29, 32
protensa (Kedestes), 16

proteus (Eudamus), 49, 660

piotoclea (Gouiloba), 14

,, (Isma), 14

Protogonius, xci, xcvi, 587, 589, 591,

592, 593, 595, 596, 597, 598, 599,
600

Prototettix, 417, 418, 419
proximus (Apotettix), 424

,, appositus (Apotettix), 424
psaniathe (Methona), x
Pspudacifea, xiv, xv, Ixxix, 496, 500,

503, 504, 505, 508, 511, 512, 523,

525, 526, 527, 528, 549, 550, 551,

552, 553, 554
Pseudathyma, 523
pseudegina (Acrsea), 548
Pseudelai)hroptera, 64, 72, 73
Pseudohomonyx, 326, 327, 356
pseudolycia (Acrsea), 548
Pseudomeria, 82
pseudomesa (Padraona), 17
Pseud opontia, xiii

Pseudoryctes, 342, 357
Pspudosarbia, 377
pseudotartara (Myzine), 82
psidii (Thyridia), vii, viii, x, xi

Psilopus, 295
Psoas, 634
psyttalea (Amauris), 123
pterodactylus (Stenoptilia), 318
Pterombrus, 82, 83
Pteronymia, 56, 57

Pteropa3ctria, 302
Pterygospidea, 6, 7, 661, 662
Ptychoptera, 298, 300
piibescens (Anthophora), 269
pubicollis (Atemeles), Ixxvi

puellaris (Teracolus), 638
pulehellus (Nomioides), 221, 223
Pulchriphyllinm, xlviii

pulla (Hesperia), 15

,, (Matapa), 15

pulligo (Sanctis), 14

,, (Tagiades), 14

pulvina (Hesperia), 6

,, (Semalea), 6

puinilus (Oolletes), 177
punctatissima (Pardopsis), 534

,, subsp. boerorum (Ponera),

ii

punctatissimns (Halictus), 190
(Lonchotus), 337, 338,

357
punctatus (Hedotettix), 422

puncticeps (Sphecodes), 183

punctilinea (Parvapenna), 165

punctolineatus (Heteronychus), 322,

327, 328, 356
pvmica (Osmia), 248
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purpurascens (Laccobins), Ixxxvi

purpurissata (Prosopis), 180

,, var. stigmorrhina (Pi'o-

sopis), 181
pusilla (Andrena), 211
puspa (Celastiina), Ixxxiii

Pycnoschema, 338, 339, 340, 357
Pycnothynnus, 64
pygnisea (Astictopterus), 28
Pyralis, iii

Pyrameis, xlix, xcv, 628
pyranthe (Catopsilia), 620
pyrenaica (Lycasna), xxi, 314, 315
pyrene (Ixias), 636, 643, 663

,, f. cingalensis (Ixias), 643
Pyrgus, 10

Pyrochroa, 275, 276
Pyrochroidis, xxii, 278
Pyropterus, Iv

pyrrha (Mylothris), 594, 595

,, (Perrhybris), 594, 595
Pyrrhopyge, 56, 375, 376, 377, 378,

379, 385
Pyrrhopyginre, 1, 375, 377
Pyrrhopygine, 1

Pyrrhopygopsis, 376, 377, 384, 385,

386
Pyrrhosoma, Ivi

Pythidffi, xxii, 278
Pytho, lix, 275, 276
quadrata (Apatelodes), 171

quadricolor (Anthophora), 269
quadridentata (Crocisa), 266
quadrifasciata (Anthophora), 267
quadrimaciilata (Libeliula), Ivi, hx

,, var. prtenubila (Libel-

iula), lix

quartinse (Prosopis), 180
quatuor-cinctus (Halictus), 184

queda (Charniion), 9

,, (Notocrypta), 9

,, (Plesioneura), 9

quercetorum (Surendra), 657
quispica (Hesperia), 376, 385

,, (Pyrrhopygopsis), 376, 385
ra'dialis (Meria), 82
radiosa (Burara), 33

,, (Ismene), 33
Rahinda, 637, 645
raiellus (Bombus), 273
ramosa (Crocisa), 265
ransonettii (Abaratha), 10

,
(Caprona), 661, 662

,, (Pterygospidea), 661, 662
rapae (Pieris), xlix, Ixiv

Kapala, 617, 658
rapana (Eustema), 169

raptor (Aphrosylus), 300

reedii (Pyrrhopygopsis), 384
regina (Teracolus), 577
regularis (Terias), 539
reinwardtii (Ixias), 118, 119, 120

,, Ijaliensis (Ixias), 119

relicta (Elaphroptera), 76
Eenkeiii (Dichodontus), 330, 356
reptans (Simulium), 291
reticulatum (Anthidium), 257
reticulatus (Platytettix), 402

(Sphecodes), 183
retusa (Anthophora), 272
retusus (Clyster), 330, 356
reversa (Antarctia), 150
rex (Papilio), 125, 127, 128, 452, 494

,, f. mimeticus (Papilio), 125, 128,

452
rhenana (Komada), 230
rhinocerontis bicornis (Gyrostigma),

XXX

,, ,, (Spathicera),

XXX
Rhinophora, Iv

Rhizoplatys, 332
Rhopalocera, 2

rhyssonota (Andrena), 204
ridleyanus (Papilio), 553
ridleyi (Systolederus), 401

riparia (Labidura), Ixxvii

Riptortus, 59, 61

robusta (Anthophora), 271

,, (Dasylophia), 168

robustus (Ammobates), 237
rogeri (Strumigenys), ii

rogersi (Pseudacrrea), 508, 523, 549,

551
roUei (Pseudelaphroptera), 72

romandii (Anthophora), 272
romula (Pyrrhopygopsis), 384
ronda (Halisidota), 148

Rophites, 225, 226
rosa (Crenis), xvi

rosiie r. trimmerana (Andrena), 195,

196, 199, 200
rosimon (Castalius), 646
rostratus (Chalepus), 342, 357

,, (Dyscinetus), 341
(Oxyligyrus), 341, 357

rotundata (Dioxys), 240

,, (Megachile), 244
rotundatum (Gymnosoma), Ixxiv

roylei (Cyclopodia), 368

,, (Nycteribia), 368
rubecula (Lychnucha), 11

,, (Koruthaialos), 11

rubi (Noctua), Iviii

,, (Thecla), 653
rubicolus (Eriades), 254
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rubricosta (Mylothris), 537, 539

rubricostata (Mylothris), 538
rubricrus (Osniia), 240, 250
rubrinota (Dion), 383

rubrobasalis (Pinacopteryx), 537, 539

rubrosignata (Andrena), 207

rudis (Pycnoschenna), 340

rufa (Formica), xlvii, Ixxvi

,, (Vespa), xxxiii

ruficollis (Eucera), 258

,, (Macrocera), 258
ruficornis (Celsenorrhinus), 8

,, (Eucera), 260

,, (Macrocera), 260

,, (Nomia), 220
(Phora), 286, 291, 298

,, (Sphecodes), 183

rufigastra (Osmia), 248
rufinucha (Pyrrhopyge), 375
rufipes (Ammobates), 236

,, (Coptotettix), 421

., (Phora), 287, 290, 295
(Physocephala), 634

,, (Telephoromyia), 73

rufiscopa (Osraia), 253

rufithorax (Sphecodes), 183
rufiventris (Andrena), 202

,, (Engycystis), 83

,, (Mvzine), 83

,, (Pterombrus), 83

rufocaudata (Ccelioxys), 241
rugosus (Loxilobus), 401

rumina (Thais), lix

,, ab. canteneri (Thais), lix

,, var. medesicaste (Thais), lix

riippellii (Mylothris), 537, 538, 539
Rutelidse, 355, 356, 358
Ruteloryctes, 335, 336, 357
Rytinatettix, 418, 419
saba (Glutophrissa), 508
Sabera, 30, 31

sacchari (Heteronychus), 329, 356
saclava (Neptis), xxxiv, xxxv, xxxvi,

xxxvii, xxxviii, xxxix, xl,

xli

,, marpessa (Neptis), xxxv
,, saclava (Neptis), xxxv

sakara (Baoris), 22

,, (Hesperia), 22
Salamis, v, vi, vii, xliii, 638, 657
salanga (Ismene), 35
Salatura, 450
Salius, XXX
salona (Callicista), 55
salsala (lambrix), 11, 12

,, (Nisoniades), 11
sambara (Goniloba), 3

,, (Satarupa), 3

Sancus, 14

sangira (Taractrocera), 16

,, (Telesto), 16

sanguifusa (Doryodes), 165
sanguinea (Formica), xlvii

sanguineus (Dindymus), 59
sanguinolenta (Leptura), xcv
sanies (Pyrrhopyge), 378
sansibaricus (Temnorrhynclius), 340,

357
sapho (Heliconius), 114, 115

,, f. leuce (Heliconius), 107, 580
Sapcea, 10
Sarangesa, 6, 7

Sarbia, 377
Sarcophaga, 304

sarpedon (Papilio), 640
saruna (Hesperia), 23
satanas (Heliconisa), 176
Satarupa, 3

satis (Acrffia), 496, 508, 548
sativa (Zographetus), 13

Saturniadae, 174
saturnus (Charaxes), 507
SatyriniB, 42, 599, 602, 610, 614, 647
satyrion (Coenonympha), Ixiii

Satyrus, 649, 650, 653
saundersii (Eucera), 261

,, (Osmia), 250
sauteri (Listropodia), 366

,, (Nycteribia), 359, 360, 366,

368
scaher (Paratettix), 410, 411
scabiei (Epidapus), ii

scabiosfe (Halictus), 184
scabriculus (Trachyphlceus), iii

scalare (Melanostoma), Ivii

Scapanes, 342, 343, 344, 357
Scarabseus, 329, 343
Scaria, 425, 426
Scatophaga, 303, 304
Scatopse, 299, 300
Scelimena, 399
Scelimense, 399
schsefferi (Opharus), 147
schausia (Schizura), 170
schenkella (Andrena), 210
Schizura, 170
schmiedeknechti (Andrena), 200
Schmiedeknechtia, 237
schnablii (Megachile), 245
Sciara, ii

scipio (Erebia), 309
Scobura, 13

Scodiona, Ixiii

Scoliidse, 81

scolopacea (Leptis), 288
scomber (Jemadia), 379
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Scotapna, 63, 64, 69, 71

scriptiis (Phiarus), 237
sculpta (Maj^arredia), 405
scurra (Idiocerus), Ivii

scutellata (Eirone), 81

(Nomada), 228
scybalarius (Aphodius), xxv
Semalea, 6

Semanopterus, 343, 357
Sematura, 662
semele (Satyrus), 649, 650, 653
semifulva (Ctiratinia), 599
semifulvus (Protogonius), 599, 600
Semnopsyche, 462, 465, 474
sena (Bibasis), 661

senecionis (Andrena), 201

senegalensis (Eurypliene), 520, 521
(Terias), 539

senex (Nudaria), xxix
Seoptera, 302
separandus (Halictus), 185

septentrionalis (Anaspis), xciii

septentrionis (Tirumala), 125, 611, 626,

633
Serdis, 50
Serena (Acrasa), 529, 530
sericans (Megachile), 243
sericeus (Polydrusus), xxi
Sermyla, xx
seniventris (Phorocera), 302
sesamus (Precis), 134, 135, 136, 137,

140, 494, 542, 543, 544, 667
severina (Belenois), 134, 492, 539, 540,

541
scxfasciata (Nomada), 226
aexnotatulus (Halictus), 186
sextilla (Neptis), xl

sezendis (Antigomis), 7

sbakra (Pararge), 654
shelfordi (Paratettix), 411

siamense (Alcidosoma), 353, 358
aiamensis (Eupatorus), 353, 358
siamica (Abaratha), 10

Sibinia, Ixxxvi

Sibylla (Limenitis), xcvi, 475
siccus (Thynnus), 66

sicula (Chalicodoma), 242
siculum (Anthidium), 255
siculus (Panurgus), 224
sifa (Hesperia), 24

signata (Charmion), 27

„ (Stelis), 258
sikkima (Celastrina), Ixxxi, Ixxxii,

Ixxxiii

silius (Cymaenes), 51, 56, 661
similis (Dufourea), 226
simillimum (Tetramorium), ii

simplex (Donacia), Ivii

simplex (Heteronychus), 322, 323, 356
simplicior (Anastrus), 50, 661
simplicissima (Hasora), 34

,, (Ismene), 34

simulans (Halictus), 192
Simulium, 291
sinapis (Leucophasia), 637
singalensis (Cyaniris), 616
singularis (Methona), xi

sinliala (Pademma), 613, 623, 626

sinhalus (Apaustus), 12
sinuata (Rahinda), 645
Siphoiia, 300
sita (Prioneris), 637
Sitaris, iii

sivoa (Tagiades), 4

sjostedti (iElurus), 87
Smerinthus, xxiii, Ixxvi

Socrates (Pyrrhopygopsis), 386
sodalis (Sibinia), Ixxxvi

solidus (Pachyoryctes), 349, 358

,, (Scapanes), 342, 357
Soniatochlora, Ivi

soroensis (Bombus), 273
soror (Halictus), 191

Spathicera, xxix, xxx
speciosa (Utetheisa), 40
spectabilis (CoUetes), 177
Sphaenogona, 48

Sphecodes, 182, 183

sphecodimorphus (Halictus), 191
Sphingidse, 166

spilota (Prosopis), 179
Spilothynnus, 64

spilothyrus (Celfenorrhinus), 8, 661,

662

,, (Eudamus), 8

,, (Plesioneura), 661, 662
spinata (Thoradonta), 408
Spindasis, 656, 657
spinifrons (Tettilobus), 395, 396
spinilobus (Cryptotettix), 407
spinoliB (Osmia), 251
splendens (Cerui'a), 169

„ (Pamphila), 18

spurius (Chalurus), 299, 303

„ (Thecla), 656
squamiger (Nomioides), 222, 223
stelenes (Victorina), 45, 614, 644, 645
Stelis, 257, 258
stellatarum (Macroglossa), 270
steneles (Victorina), 45

stenoboea (Acrsea), 549
Stenoptilia, xxvii, 317, 318, 319, 320
stercoraria (Scatophaga), 303
sticticum (Anthidium), 255
stigma (Polistes), 634
stigmata (iEromachus), 12
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stigmata (Thanaos), 12

stigmaticorne (Anthidium), 257
stockerus (Callidea), 59

stollii (Chrysocoris), 59, 60

Stomoxys, xxvii, 299, 300
stratonice (Actinote), liii

striata (Halisidota). 147

sti'iatidens (Triglyphothrix), ii

stricta (Andrena), 199

stricticeps (Phyllognathiis), 340, 357

,, (Pycnoschema), 340, 357
strictifrons (Halictus), 191

strigata (Eucera), 260

,, (Macrocera), 260
strigatum (Anthidium), 255
Strumigenys, ii

strumosa (Lomechusa), xlvii

Stugeta, 656
stygne (Erebia), Ixxiv, 310, 311
stylata (Xistia), 409
stylidiopsis (Nycteribia), 368
Stypotnipes, 329, 330, 331, 356
styx (Croniades), 375

,, (Pyrrhopyge), 379
Snastus, 12, 13

siibsequalis (Asemantus), 342

,, (Semanoi^terus), 342, 357
subapicalis (Delphyre), 145

subfasciatus (Sancus), 14

sublsevis (Heteronychus), 328, 356
(Phileurus), 327, 356

submicaiis (Osraia), 248
subrufescens (Epeolus), 238
siibvirescens (Pyrrhopygopsis), 376

(Thymele), 376
succincta (Nomada), 227, 229
siiccinctus (Colletes), 178
sutfusa (Emilia), 149
sulcatus (Otiorrhynchus), xxi

(Piczotettix), 392
sulphuripes (Prosopis), 181
sumatrana (Huphina), 119
sumatrensis (Heteronychus), 322, 326,

356

,, (Pseudohomonyx), 326,

356
sumitra (Gehlota), 8

snnias (Padranna), 18

,, (Pamphila), 18
Sunius, Ivi

superba (Isamia), 623
iSurendra, 657
sums (Proteides), 29
swainsouii (Euterpe), 577
sylvanus (Pamphila), 56
sylvarum (Bombus), 635
Sympetrum, Iv

Synchloe, 539

synestalmenus (Antigonus), 7

Syntarucus, 47
Syntomidffi, 143
syriacus (Pentodon), 322, 355
syrichthus (Hesperia), 50, 56, 661
Syrphidre, 270
Syrphus, xciii

Systacea, 56, 661
Systole, 31

Systolederus, 401, 409
Tabanus, 287, 301
Tachiriidfe, Ixxiv, 519
Tachydroniia, 293
Tachypterus, 64

tages (Hesperia), 661

,, (Thanaos), 661
Tagiades, 3, 4, 5, 6, 9, 12, 14, 661, 662
tagis (Anthocharis), liv

,, var. bellezina (Anthocharis), liv

talanthus (Thymelicus), 15
talaris (Anthophora), 268
tamerlanella (Iswara) 32

,, (Pseudomeria), 82
tanus (Apaustus), 21

,, (Ocybadistes), 21
Tanypus, 298, 305
taprobana (Chittira), 611

(Ergolis), 645
(Pamphila), 31

taproVianus (Hesperia), 31

(Zea), 31

Taractrocera, 15, 16
Tarema, 173
tarfensis (Osmia), 246
Tarsoctenus, 377
tartara (Iswara), 82

,, (Meria), 82

,, (Pseudomeria), 82
Tarucus, 45, 55, 657
Tasitia, 41, 450
Technomyrmex, ii

Telchinia, 622, 625, 626, 629, 630
tekhinia (Heliconius), 587, 588, 589,

590
Telegonus, 50
Telephanus, Ivii

Telephoromyia, 63, 64, 66, 68, 69, 70,

73
telephus (Papilio), 640
telesiphe (Colsenis), xci, xcii, xcvi, xcvii

,, (Heliconius), xci, xcii, xc\i,

xcvii

Telesto, 10, 11, 16
Telicada, 657
telicanus (Tarucus), 657
Telicota, 15, 18, 19, 20, 21, 661

tellus (Planema), 552
Telmatettix, 410
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telinela (Pyrrhopygopsis), 386
telthusa (Pereute), 108, 575
Temnopteryx, xxix
Temnorrhynchus, 340, 357
tenebricosa (Erycides), 386

,, (Hesperia), 6

(Pyrrhopygopsis), 384, 386
tenebricosis (Otiorrhynchus), xx
Teuebrionidii3, 277, 278
tenellum (Pyrrhosoma), Ivi

tenuis (Paraptychodes), 522
tephrisus (Theclopsis), 617
Tephrosia, xxviii

Teracoli, 636
Teracohis, 111, 141, 540, 541, 577, 636,

638, 663
tereas (Archonias), 109, 111, 112

,, (Euterpe), 111, 557
teredon (Papilio), 625, 626, 640
teresa (Dismorphia), 577
Terias, 48, 49, 55, 57, 539, 617, 618,

628, 636, 642, 663, 668, 669, 670,

671
terminalba (Bardaxima),168
ternatensis (Telicota), 20
terpsichore (Acraea), 529, 530

,, rougeti (Acraea), Ixxx
terra (Pseudacrsea), 552
terrestris (Bombus), 273
Tessaratoma, 59

testaceipes (Andrena), 196
Tctramorium, ii

Tetriginte, xlix, 387
Tetrix, 412, 413, 414, 415, 419
tettensis (Abantis), 526
Tettiella, 419, 420
Tettigiae, 409
Tettilobus, 395, 396
Tettix, 419, 420, 423
teutamis (Catasticta), liv

Thais, lix

thalia (Actinote), 452
Thaiiaos, 12, 661

thaumas (Pamphila), 56

Thaumatoprea, Ixxxiv

theano, (Archonias), 109

Thecla, 55, 56
Theclopsis, 617
themisto (Methona), xi

theonus (Leptotcs), 46

,, (Lycffina), 47

,, (Tarucus), 46

theseus (Dynamine), 55, 660
theta (Andrena), 215
thins (Callipsyche), 47
thoracica (Andrena), 195
Thoradonta, 407, 408
Thracides, 383, 384

thrasybulus (Cycloglypha), 661
Thyca, 636
Thymele, 26, 50, 376, 380, 381
Thymelicus, 15, 16, 17, 51

Thynnidas, iii

Thynnus, 65, 66, 74, 75, 76, 79, 80
Thyone, 146
thyone (Parnara), 23
Thyridia, vii, viii, x, xi, 528
thysa (Belenois), xcvii, 535, 536, 539,

540, 633, 637

,, (Pieris), xcvii

tiberius (Euxanthe), 496, 499, 500, 501,

502, 505
tigrata (Obeidia), 623
tigrina (Caricea), xxvii

timurella (Meria), 81

,, (Myzine), 81

tindalii (Tagiades), 5

tingitana (Andrena), 220 *

Tiphia, 83
Tipula, 298, 299, 300
Tirumala, 125, 126, 127, 452, 494, 611,

613, 626, 633, 638
Tithonia, 643
tithonus (Epinephele), 646
Tithorea, 571, 587, 591, 597, 598, 610
tithoreides (Pieris), 114, 579

„ (Tithorea), 571
titus (Tagiades), 5

Tmolus, 617
toba (Tagiades), 5

togarna (Thecla), 627
tola (Charmion), 9

,, (Plesioneura), 9

toltecus (Paratettix), 418, 419
tonkineus (Trichogomphus), 347, 358
Tortrix, xii

Trachea, 158
Trachyphlceus, iii

transcaspica (Osmia), 249
transversa (Euschema), 623, 626
traviata (Hesperia), 29
Trechus, xciii

triaria (Pedaliodes), 599
tricarinatus (Criotettix), 399, 400
Trichogomphus, 347, 348, 349, 350,

358
Trichoptera, Iviii

tricincta (Eucera), 258, 259
(Macrocera), 258, 259

tricolor (Anodontyra), 79

,, (Osmia), 249
Trictenotoma, xxii, xxiv, 275, 277,

278
TrictenotomidiB, 277, 278
trifolii (Zygsena), Ixxviii

Triglyphothrix, ii
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triraaculata (Thyone), 146

trimenii (Pseudacraja), 525, 526, 527,

528, 552, 553, 554

trinacria (Actinote), liii

Trineura, 285, 286, 287, 289, 290, 291,

303
Trionycbus, 332, 356
Tripetalocera;, 387

tripunctata (Myzine), 81

,, (Nomada), 227

tristis (Ruteloryctes), 336, 357

trivittata (Eucera), 262, 263

trizona (Andrena), 210
Trochilium, 634

Trogolinus, Iv

Troides, xi

troilus (Papilio), 463, 466, 467, 468,

469, 470, 471, 472, 488

„ texanus (Papilio), 465

,, troilus (Papilio), 465

tropica (Hesperia), 18

,, (Padraona), 18

tropicalis (Pantila), 656

truncatella (Melanophthalnia), Ivi

truncatus (Piezotettix), 391

truncorum (Eriades), 254

tuberculatus (Coptotettix), 421

tuberculifera (Andrena), 197

tucusa (Kedestes), 16

tulsi (Pavnara), 22

tunensis (Osmia), 252
turbulenta (Seota?na), 71

turgida (Nephele), 390

turgidus (Gladiotettix), 390

turica (Thymelicus), 15

ugandensis (Paratettix), 410

ulixes (Jemadia), 376

,,
(Pyrrhopyge), 376

ulunda (Astictopterus), 14

undularis (Elymnias), 632

Unkana, 30, 31

unicrista (Nephele), 390

unicristatus (Lophotettix), 390

uniformis (Telesto), 11

urejus (Hesperia), 23

Ursula (Limenitis), 462

urticse (Aglais), xcv, xcvi

,, ab. ioforniis (Aglais), xcvi

,,
(Phyllobius), xx

,, (Vanessa), xcv
usambara (Euralia), 496, 497, 499

(Hypolimuas), 496, 497

utanus (Tagiades), 4

Utetheisa, 40
uvui (Acrsea), 516, 533, 534

vachali (Panurgus), 224

,, (Stelis), 257
Vadebra, xliii

I

vaika (Hesperia), 23

I

Valerius (Morys), 40, 51

j

validus (Nomotettix), 415, 416

Vanessa, xlix, xcv
vanillje (Dione), 38, 40, 43, 615

variabilis (Andrena), 204

,, (Gnorimus), lix

varians (Notocrypta), 26

,, (Plesioneura), 26

varicornis (Andrena), 210

variegata (Dalcera), 176

,, (Prosopis), 179

,, var. absoluta (Prosopis), 180

variegatus (Nomioides), 221, 223

,, (Panurginus), 225
(Paratettix), 413
(Tetrix), 413

varmona (Neptis), 614, 628, 629, 630,

631, 645, 646
vasutana (Burara), 33

vaulogeri (Halictus), 184

,, (Osmia), 251

vautieri (Colias), 577
veleda (Epeus), 56

Venedus, 336, 357
venezuelse (Pyrrhopyge), 56

venezuelana (Pereute), 108

venosa (Chalcosia), 623, 626

ventilabris (Anthophora), 271

ventralis (Halictus), 189

vergilianus (Halictus), 186

versicolor (Erianthus), Ixxxv

„ (Osmia), 248

Vertumnus, 341, 357

vervex (Phileurus), 335, 357
Vespa, xxxiii

vesta (Teracolus), 541

vestitus, var. pallidus (Halictus), 192

vesuria (Catia), 51

viardi (Pieris), 571
vibex (Thymelicus), 51

vibrans (Seoptera), 302
victoria (Celastrina), Ixxxiii

victoriffi (Troides), xi

,, f. rubianus (Troides), xi

Victorina, 614, 644, 645
victorina (Leucothyris), 610

victoriosa (Komarowia), 82

vidua (Osmia), 245, 246

villosulus (Halictus), 189

vinidia (Acrfea), 529, 530, 531, 625

,, f. abbotti (Acrsea), 531

f. tenella (Acraja), 529, 530,

531, 532, 533, 534
violacea (Xylocopa), 238
violse (Acrsea), xxxi

., (Telchinia), 622, 625, 626, 629,

630



( clix )

virgaurejE (Coleophora), Ixxvi

virgularia (Acidalia), xlvi

viridis (Pachyraeues), 90
vitta (Hasora), 35
vividula (Prenolepsis), ii

vulcanus (Aphnfeus), 657

,, cythera (Helicouius), liii

,, (Spiudasis), 657

vulgaris (Dufourea), 226
vulturna (Tagiades), 6

wahlbergi (Euralia), 496, 497, 498,

501
(Hypolimnas), 496, 497,

498, 501

waigensis (Notociypta), 26, 27

,, (Plesioneura), 26

waketieldi (Euxanthe), 495, 496, 497,

498, 499, 500, 501, 502
walkeri (Ocybadistes), 21

wallacei-colon, f. clytia (Heliconius),

115

,, -wallacei, f. elsa (Heliconius),

115
wama (Hesperia), 19

wamba (Hesperia), 19

,, (Padraona), 19

wambo (Chapra), 25

,, (Hesperia), 25

,, (Parnara), 25
Wasmaiinia, ii

watsoni (Padraona), 19

webbianus (Lampides), xlix

wegeneri (Anthophora), 267
weidemeyeri (Limenitis), 478, 479, 480,

482, 484, 488
westwoodii (Terias), 48, 57, 618
wiedemannii (Psilopus), 295

wokana (Notocrypta), 27

,, (Plesioneura), 27

woodfordi (Euplcea), xliii

woodwardi (Neptis), 509, 511, 512,

513, 514
wortlia (Hasora), 35
xanites (Astictopterus), 1

1

,, var. palawites (Astictoj^terus),

11

xanthea (Cosmia), 164

Xantholinus, xliv

xanthone (Napeogenes), 591

xanthopyga (Megaohile), 244
xanthothrix (Phocides), 386
xenoclea (Heliconius), xxiii

,, -notabilis (Heliconius), 115

Xenodorus, 336, 357
Xerophyllum, 393
xiphia (Nychitona), 637

,, var. xiphioides (Pararge), xlix

Xistra, 409
xylocopa, 238
yakourensis (Halictus), 190

Yanguna, 376
Yphthima, 614, 628, 631, 645
yulei (Mylothris), 537
zacynthus (Papilio), 109, 110, 111, 112,

575
zalates (Proteides), 29
zalmoxis (Papilio), 133
Zampa, 23

zaiigis (Calisto), 42, 614, 648, 658,

659, 663
zanites (Koruthaialos), 28
zapateri (Erebia), 309
zatilla (Hesperia), 17

zavaletta (Dircenna), Ixi

zawi (Plesioneura), 9

Zea, 31

zebra (Pamphila), 17

zelica (Leucothyris), Ixi

zeno (Padraona), 18

,, (Pamphila), 18

zenobia (Papilio), 115, 118

zeuon (Zampa), 23

zephyrus, var. lycidas (Lyc.nena),

Ixxxvi
zeta (Andrena), 214
zetes (Acrtea), 528, 548, 549, 553
ziclea (Taractrocera), 16

,, (Thymelicus), 16

Zizera, Ixxxii, Ixxxiv, 657
Zographetus, 13

zoilus (Chalepus), 341, 357

,, (Dyscinetus), 341

,, (Oxyligyrus), 341, 357
zoolina (Charaxes), Ixiv, Ixv, Ixvi,

Ixvii, Ixviii, Ixix, Ixxxvi

,, f. betanimena (Charaxes), Ixx

,, f. betsimisaraka (Charaxes),

Ixix

,, f. ehmckei (Charaxes), Ixix

,, f. neanthes (Charaxes), Ixx

,, f. phanera (Charaxes), Ixix

zophodactylus (Stenoptilia), 317, 319
zorcaon (Eueides), 587, 588, 590
zunilda (Chlorippe), 476
Zygsena, Ixxviii

zygophylli (Andrena), Errata, xxxix
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Explanation of Plates I—III.

CORRECTION.

Owing to an unfortunate oversight, the numbers of these Plates

have been transposed.

Plate I should be renumbered II,

„ II „ „ III.

„ HI „ „ I.

On Plate I (as amended), Figs. 25 and 26 should be renumbered

15 and 20.





Explanation of Plate I.

1. Casijapa kallima, Swinhoe, N. Guinea, p. 3.

2. Tagiades utamis, Plotz, Malacca, p. 4.

3. „ titihs, Plotz, Philippines, p. 5.

4. „ kowaia, Plotz, N. Guinea, p. 5.

5. „ louisa, Swinhoe, Rossel Isl., p. 6.

6. GelsRiiorhinus chinensis, Swinhoe, Omei-Shan, p. 8.

7. „ {Tagiades) editus, Plotz, Aru Is!., p. 9.

8. Charmion (Plesioneura) queda, Plotz, Malacca, p. 9.

9. Abaratha siamica, Swinhoe, Shan States, p. 10.

10. Tagiades neira, Plotz, Aru Isl., p. 4.

11- » „ (lower figure), upperside.

12. „ „ „ underside.

13. Antigonus philotimus, Plotz, Aburi, p. 7.

= Sarangesa bouvieri, Mab.
14. Sarangesa hnplopa, Swinhoe, E. Ruwenzori, p. 7.

15. Pyrgus nora, Plotz, Angola, p. 10.

= Hesperia colotes, Druce.

16. Telesto mayhora, Plotz, Aru Isl., p. 10.

17. Apaustus discreta, Plotz, India, p. 12.

= ^romachus stigw-atn, Moore.

18. Arnetta binghami, Swinhoe, Burma, p. 13.

19. Zograplietus {Apaustus) durga, Plotz, Philippines, p. 13.

20. Taractrocera {Hesperia) aliena, Plotz, Java, p. 16.

21.
,, {Telesto) sangira, Plotz, Celebes, p. 16.

22. Hesperia ahrendti, Plotz, Amboina, p. 18.

= Padraona sunias, Felder.

23. Kedestes {Cijclopides) paola, Plotz, Angola, p. 16.

24. „ „ brunneostriga, Plotz, Pundo Ndongo, p. 1'
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forace Knight, del. Andre &. Sleigh, Lid.
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Explanation of Plate II.

1. ? Notocrypta (Plesionettra) leucographa, Plotz, India, p, 27.

2. Isoteinon melania, Plotz, Malacca, p. 28.

= Astictopterus jama, Felder.

3. JBasora (Ismene) chabrona, Plotz, Malacca, p. 34.

4. ,, habroa, Swinhoe, Celebes, p. 35.

5. „ wortha, Swinhoe, Java, p. 35.

6. „ meala^ Swinhoe, Celebes, p. 35.

7. Padraona (Hesperia) tropica, Plotz, Java, p. 18.

8. ,, „ wamba, Plotz, Aru Isl., p. 19.

9. Telicota (Hesperia) aruana, Plotz, Aru Isl., p. 19.

10. „ ternatensis, Swinhoe, Ternate, p. 20.

11. Corone (Hesperia) chrysozona, Plotz, Philippines, p. 20.

12. „ „ dobboe, Plotz, Aru IsL, p. 20.

13. Apaustus dschihis, Plotz, N. Guinea, p. 21.

= Ocybadistes mamas, Felder.

14. Ocybadistes (Hesperia) flavogidtata, Plotz, Manilla, p. 21.

16. „ (Apaustus) tanus, Plotz, N. Guinea, p. 21.

16. 1 Baoris (Hesperia) sakara, Plotz, N. Guinea, p. 22.

17. Parnara (Hesperia) wambo, Plotz, Africa, p. 25.

18. „ „ ddndeli, Plotz, Batavia, p. 25.

19. Hesperia ibara, Plotz, Madagascar, p. 25.

= Parnara pontieri, Boisd.

20. Galtoris (Hesperia) nirwana, Plotz, Java, p. 22.

21. „ laraca, Swinhoe, Woodlark Isl., p. 22.

22. Taradrocey^a (Thymelicus) ziclea, Plotz, p. 16.
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Explanation of Plate III.

1. Baoris (Hesperia) beraka, Plotz, Celebes, p. 21.

2. Hasora mimosa, Swinhoe, Borneo, p. 34.

3. Caltoris {Hesperia) jolanda, Plotz, Java, p. 22.

4. Ismene lusca, Swinhoe, Maros, S. Celebes, p. 33.

5. Burara (Ismene) radiosa, ^ , Plotz, Celebes, p. 33.

6.
,, „ . ?, „

7. Hasora {Ismene) certhia, (^ , Plotz, Philippines, p. 33.

"• ?) )) )> + > >) ))

9. Plesioneura wokana, Plotz, Am Isl., j). 27.

= Notocrypta insulata, Butler.

10. Notoci-ypta {Plesioneura) waigensis, Plotz, Waigion, p. 26.

11. „ aluensis, Swinhoe, Alu Isl., p. 27.

12. Hasora {Ismene) lizetta, Plotz, Java, p. 35.
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Explanation of Plate IV.

Chrysocoris stollii (Wolff).

Fig. 1. Ovum on the first day, natural size and enlarged, viewed

from on top and at the side,

la. The same, looking on top, the third day.

2. Nymph just hatched.

3. Second instar.

4. Third instar ; after this the bug remains much the same

in colour and pattern.

5. Penultimate (?) instar of an allied species.

6. Penultimate instar.

7 and 8. Adult.
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/. C. K.. del. Andre & Sleigh, Ltd.

Chrvsocorts stoi.lii, Wolff.





Explanation of Plate V.

Biptortus linearis (Linn6).

Fig. 1. Ova, natural size and enlarged.

2. Third nympbal instar, enlarged.

3. The same, natural size.

4. Ultimate nymphal instar, twice natural size.

5. Adult, natural size.

6. First nymphal instar, much enlarged.

Food-plant : Cassia occidentalis, Linne, N. O. Leguminosx.
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Explanation of Plate YI.

Fig. 1. Larva of Tridenotoma cliildreni, Gray.

la. Ventral side. 15. Under-side of head with maxillae

removed. Ic. Mandible. Id. Maxilla, le. Leg,

1/. Prothorax from side, showing spiracle.

2. Larva of Melittomma insulare, Fairm.

2a. Head, front view. 2b. Labium and Maxillse. 2c. Leg.

2d. Posterior concave face of 9th abdominal segment.

2e. 10th segment, forming pseudopod, and inclosing

anus. 2/. Mesothoracic spiracle.

3. Larva of Dascillns cervinus, L.

3a. Ventral side. Sh. Mandibles. 3c. Maxilla. M. Labium.

3e. Leg. 3/. Prothoracic spiracle. 3g. Spiracle of

3rd abdominal segment.
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Explanation of Plate VII.

N.B.—The figures do not illustrate the many points touched on in

the paper, but are intended to show one or two of the more striking

characters common to the Dolichopodidse, Phoridse, Lonchopteridae

and Leptidse, and the absence of affinity to the Muscidae.

Fig. 1, Antenna of Conicera atra, Mg. ^. Diagram in optical

section, as seen with a magnification of 300 diameters (all the figures

of antennpe are drawn in a similar manner, their size being regulated

by convenience for comparison). To show the peculiar articulation

of the third joint ; I would also draw attention to the bristle-sockets

on the distal joint of the arista. The antennae of the female differ

in shape, but are articulated in the same way.

Fig. 2. Antenna of Phora rvficornis, Mg., to show the same points

as in Fig. 1. The sexes do not differ in the shape of the antennse.

Fig. 3. Antenna of Lonchoptera flavicauda, Mg., to show the

similarity of articulation to that found in the Phoridse and Doli-

chopus. The bristle-sockets on the arista are also similar.

Fig. 4. Antenna of DoUchopus acuticornis, W. (?), In addition

to the peculiar articulation, this species has a process, possibly the

remains of a joint, between the second and third joints, exactly

similar to that found in C atra. The bristle-sockets on the arista

are absent.

Fig. 5. Antenna of Scatophaga lutaria, F. To show the usual

method of articulation in the Muscidse (invariable as far as my
observations go, even such long third joints as are found in Loxocera,

retaining it). A third method of articulation is visible to the

ordinary lens, and calls for no remark, except that it is dissimilar

to those figured.

Fig. 6. Antenna of Oymnoptemus assimilis, Staeg. To show a

similar articulation to the other four species.

Fig. 7. One of the labella (paraglossae) from the mouth parts of L.

fiavicauda, to show the arrangement of the tracheae, the plate from

which they spring and the large number of sensory hairs on the edge.

Actual size of the part, length f^ mm. or y^^ inch.

Fig. 8. One of the labella of Leptis conspicua, Mg., for comparison

with L. Jiavicauda and Phora concinna, Mg, ^ . The tracheae spring

from a plate, the arrangement is similar, and there are a great



Explanation of Plate VII.

number of sensory hairs on the edge. The under-sides of the labella

are partly chitinised, and similar conditions exist in P. concinna ; it

is indicated on both figures by the darker shading.

The rod at the base is one of the mandibles which are in this

species separate, but embedded on the ventral side. The mentum
is but little developed, bvit in the Leptid genus Ghryso^nlus it will

be found in a condition very similar to those figured as 11, 12, 15,

with the median suture and the cleft process at the anterior end

Length li\ mm. or ^ inch.

Fig. 9. One of the labella of Phora concinna, Mg. $ , to show the

trachese springing from a plate, and the great number of "taste

hairs " on the edge. The triangular process at the side is the

aculeation characteristic of the Phorid trophi. It consists of the

lacinise of the maxillae fused at their points. In Gymnophora

arcuata, Mg. and P. curvinervis. Beck. ( 5 only) the stipites and

cardines are also visible at this part of the mouth. Length *f mm.
or JJ inch.

Fig. 10. The labial palpus of P. concinna. To show the two

joints, a Nematocerous character never found in the Muscidse.

Length f mm. or ^ inch.

Fig. 11. Mentum of L. Jlavicauda, dissected out from the mouth and

viewed from the ventral side, the anterior portion being uppermost.

To show the median suture of the part, absent in the Muscidse.

(Compare Fig. 13.)

The bristles are also of interest, being exactly similarly placed

in P. curvi7iervis, Beck. ,^ . (Compare with Fig. 15.) Length t ™™.
or rhj inch.

Fig. 12. Labium of Dolichopus griseipennis, Stan. Ventral side,

to show the mentum, witli the median process and the bristle-holes.

(Compare with Figs. 11 and 15.) Breadth, circa f mm. or ^V inch.

Fig. 13. Mentum of Musca corvina, F. Shown in the same posi-

tion as the other figures of this part. On comparison with them it

will be seen that the median suture is wanting ; this condition is

always found in the Muscidse. Length at longest part -j\ mm. or

:iV inch.

Fig. 14. The characteristic Phorid bristle; for comparison with

Fig. 16. Taken from the middle tibia of P. incrassata, Mg. 9 •

Length /^ mm. or xlxr inch.

Fig. 15. Mentum of P. curvinervis, Beck., for comparison with

the part in other families. The sides are much developed and flap

over ; this is indicated in the drawing. Length fV mm. or ^^ inch.

Fig. 16. Mycetophilid bristle, one of two on the apex of the hind

tibia of Sciara thomse, L. This structure is found only on the legs

of the Mycetophilidse. Length 'i\ mm. or ^V inch.
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Explanation of Plate VIII.

Photographs (by A. E. Tonge, Esq.) of upper surfaces of

1. Erebia lefebvrei, ^ (3-spotted form).

2. ,, melns, f^ „
3. „ nerine, ? ,, V. e. ordinary form) xX^.
The figures show how melas and nerine agree in the position of

the ocelli on tlie fore-wing, and how much they differ from lefebvrei,

in which the apical ocelli are not only in line, but all are much
nearer the hind margin, this being greatest wath the 2nd (usually
1st) ocellus.





Trans. Ent. Soc. Loud., 1908. PI. VIII.

A. E. ToNGK, Phot.

Erebia: (i)lefebvrei (? , (2) melas c?,(3)nerine $ x 17.





Explanation of Plate IX.

Photographs (by A. E. Tonge, Esq.) of under-sides of

1. Erebia lefebvrei, $ , showing the comparative straightness of

the outer margin of inner dark area of hind-wing, and how it

approaches the hind margin at the lowest ocellus.

2 and 3. Erebia melas, $ $ . 2 shows how the general tone

differs from that of lefebvrei, and agrees with that of nerine. And
3 how the outer margin of the inner dark area is very much the

same as in nerine (Fig. 4 and 5) in outline.

4. Erebia nerine, ^ .

5. „ nerine, ?

.

In 2, 3, 4 and 5 the line in question is remote from the lowest

ocellus and passes on to the inner margin. All x V-.





Trans. Ent. Soc. Loud., 7908. PI. IX.

A. E. ToNGE, Phot.

Undersides of Erehia : (i) lefebvrei 5, (2, 3) melas 5,

(4) nerine 3, (5) nerine $ x 17.





Explanation of Plate X.

Photographs (by A. E. Tonge, Esq.) of under-sides of

1. Erebia lefebvrei, ^J.

2. ,, melas, ^ . x i,^.

They show, as Plates VIII and IX, that the apical ocelli are much
nearer the hind margin in lefebvrei than in melas, and that in the
former the pale band on the hind-wing can just be made out, in the
latter much more distinct.





Traus. Rtit. Soc. Loud., 1908. PI. X.

A. E. ToNGK, Phot.

Undersides of Erebia : (i) lefehvrei 3 , (2) melas 3
X 17.





Explanation of Plate XI.

Fig. 1. Ancillary appendages of ii/cien« ^yrenaico x 25.

2. Extremity of clasp x 180.









Explanation of Plate XII.

Fig. 1. Ancillary appendages of Lye. orbitulus (Arolla) x 25.

2, Extremity of clasp x 180.









Explanation of Plate XII J.

Fig. 1. Ancillary appendages of Lye. orbiMus, var. oberthiiri (Lac
ae Gaube) x 25.

2. Extremity of clasp x 180.









Explanation of Plate XIV,

Fig. 1. StenoptUia grandis, (^, real size

3.
,, probably grandis, ^ , real size, from Pajares.

4. End of fore-wing of S. grandis x 3 diameters.

" " ^- coprodactylus x 4 diameters.
" " ^- pneumonanthes x 4 diameters

Note, to make them look same size on the plate, the artist has
magnified grandis only three times, the others four; unfortunately
this obscures the great difference in size.

The figure 6 rather exaggerates the squareness of the end of the
plume m pneumonanthes, which in truth hardly affects the outline
of the wing but refers to the pale cross line. It illustrates how
when you tell an artist what you see, he often sees it more distinctly
and clearly than you do, and it is by no means always the artist
who IS wrong.

8-13. Dark forms of H. hyerana-kyerana.
1 4-1 5

" " V ), margmata.
These are the darkest hitherto bred and are some of those

mentioned in Proc. Ent. Soc, 1907, p. ii.

Compare these with figures of ordinary forms figured in E M M
Vol. 42, 1906, PI. 3, and Trans. Ent. Soc. Lond. 1906, PI. VIII.*

''
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Explanation of Plate XV.

Diagrams (from camera sketches) of tegumina of certain

Stenoptilias x 80.

Fig. 1. Fkscus.

2. Bipunctidactijhis.

3. Zophodactyhis.

4 and 5. Coprodactylus.

6. Graphodactylus (pneumonanthes).
7. Grandis.

The terminal lobes of coprodactylus have a variable, irregular
membrane extending beyond the scaled portion.

Graphodactylus {pneumonanthes) has the terminal lobes rounded
with well-marked sulcus. Grandis resembles it closely in this
respect.

The uncus also is much alike in these two species, being thick
tapering regularly, the basal half with complicated fold and with
sensory hairs nearly throughout, contrasting with coprodactylus, in
which the uncus is more slender, with widened conical base, and
hardly any sensory hairs on the slender terminal portion.
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Diagrams of dorsal portions (tegumen) of Ancillary

Appendages of Stenoptilias, x 8o.





Explanation of Plate XVI.

Ancillary appendages of Stenoptilia grandis x 45.
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Explanation of -Plate XVII.

Ancillary appendages of

Fig. 1. StenoptUia coprodactylus x 45.

2. „ graphodactylus x 45.
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F. N. Clakk, Pilot.

Ancillary Appendages of (i) S. coprodactylus and

(2) S. graphodactylus x 45.
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Explanation of Plate XVIII.

Fig. 1. Penicillidia jenynsi, (J , dorsal view of abdomen.

2. „ „ „ ventral view of abdomen.

3. P. jenynsi, 5 , abdomen dorsal.

4. ,, ,, abdomen ventral.

5. ,, ,, apical part of plate before the genital

opening, enlarged.

6. P. jenynsi, larva, dorsal view.

7. „ lateral view of anterioi- constricted part.

8- ,) front ,, ,, „ ,,

9. Nycteribia insolita, ,^, abdomen dorsal.

10. „ ,, ,, ventral view of anal segment.

11. iV. insolita, $ , abdomen dorsal.

12. „ „ thorax and abdomen, ventral.

13. „ ,, front aspect of middle femur and tibia.

14. Nycteribia sauteri, ^, front aspect of middle femur and

tibia.

15. Nycteribia sauteri, ^^^ , abdomen dorsal.

16.
,, ,, ,, „ ventral.

17. N. sauteri, 5 , abdomen dorsal.

18. „ ., thorax and abdomen, ventral.

19. Cyclopodia roylei, (^ , abdomen dorsal (smaller scale).

The figures were all made with the helj) of a drawing-apparatus.

Figs. 16 and 18 (the ventral aspects of the abdomen) appear shorter

than the corresponding dorsal aspect (Figs. 15 and 17) owing to

curvature of the abdomen.
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DETAILS OF NYCTERIBIIDAE.





Explanation of Plates XIX, XX.

Ancillary appendages of males of Everes.

Plate XIX, Fig. 1. Argiades (Guethary) x 34.

2- ,, (Vernet-les-Bains) x 38.

3. Coretas
( ,, ^^ m )

4. ,, (Hungary) _

Plate XX, Fig. 5. Amyntula (?) (California) —
6. „ (?) (Calgary) _
7. ,, (??) (Costa Rica) —
8. Parrhasius

The specimens are prepared by cutting through one side of the
ring forming 9th abdominal segment and opening out flat as nearly
as may be. The tegumen cannot be divided in the median line
without practically destroying it, a proceeding that is best in
Cyaniris, and practically in Lyceena.



^'
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Everes argiades and E. coretas.
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F. N. Clark, Phot.

Everes amyntula and E. parrhasius.
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Explanation of Plate XXL

1. Pyrrhopyge infantilis, sp. n. ^
2. „ cntor, „ ^
3. „ sanies,

,, ^
4. Jemadia scomber, „ J
5. Thymele pallioluin, „ ^
G. Prenes grapte, ,, (^

7. Aides incantator, „ $
8. X>ion gemmatus, Butler, sp. n. $
9. „ rubri7iota,

,, (^

10. Thracides paiiimeron,
,, (J

IL Pyrrhopygopsis luguhris,
,, (^

12. „ agaricon, „ (J
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NEW HESPERIID^ FROM CENTRAL AND SOUTH AMERICA.





Explanation of Plate XXII.

Fig. 1. Lophotettix brevicristatus, gen. et sp. nov.

(a) Side view of body ; (6) one of the antennae and head

viewed from above.

2. Holoarcus alt/inotus, gen. et sp. nov.

Side view of body.

3. Oxyphyllum pennatum, gen. et sp. nov.

Side view of body.

4. TefMlobus spinifrons, gen. et sp. nov.

(a) Side view of body
; (6) dorsal view showing the

lateral lobe of pronotum with the posterior angle.

5. Crignotettix burri, gen. et sp. nov.

Side view of body.

6. Orthotettix obliquifrons, gen. et sp. nov.

(a) Side view of body
;

(b) head showing vertex viewed

from above.

7. Thoradonta spinata, gen. et sp. nov.

Viewed from above, showing head and lateral lobes

of pronotum.

8. Halmatettix cristinotus, gen. et sp. nov.

Side view of body (hind femora missing in type).
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NEW SPECIES OF TETRIGIN^.





Explanation of Plate XXIII.

Examples of the various mimetic forms of Papilio dardamis,

subsp. cenea, bred by Mr. G. F. Leigh in 1906 from a hippocoon

form of female, captured Aug. 3, 1906, near Durban, Natal.

The figures represent four of the female offsj^ring out of the family

of 16 males and 16 females bred by Mr. Leigh. The female parent

and the Danaine models are also represented. The specimens are in

the Hope Department, Oxford University Museum.

All the figures are about | of the natural size.

Figs.

1. The female parent (hippocoon, $ f. of P. dardanns, subsp. cenea) :

captured Aug. 3, 1906, and laid 32 eggs Aug. 4-6, which
hatched Aug. 10-12.

2a. One of the three hippocoon offspring bred from the above. The
larva pupated Sept. 24, and the imago emerged Oct. 15.

2. Danaine model of the above from the same locality, viz. Amauris
niavius, subsp. dominicamis. The specimen, a female, was

captured by Mr. Guy A. K. Marshall at Durban, April 4th,

1896.

3a. One of the three trophonius offspring bred from the hippocoon

parent (Fig. 1). The larva pupated Sept. 21, and the imago

emerged Oct. 7.

3. Danaine model of the above from the same locality, viz. Danaida
(Limnus) chrysippus. The specimen, a male, was captured by
Mr. Marshall at Malvern, near Durban, Aug. 15, 1896.

4a. One of the three cenea offspring with all the spots in the fore-

wing white, bred from the hippocoon parent (Fig. 1), The
larva pupated Sept. 14, and the imago emerged Sept. 30.

4. Danaine model of the above from the same locality, viz. Amatiris

albimaculatci. The specimen, a female, was captured by Mr.

Marshall at Malvern, near Durban, Aug. 12, 1896.

5a. One of the five cenea offspring with the chief spot of the fore-

wing pale ochreous, bred from the hippocoon parent (Fig. 1),

The date of pupation unnoted. The imago emerged Oct. 24.

5. Danaine model of the above (as regards the ochreous tint of the

chief spot), from the same locality, viz. Amauris echeria.

The specimen, a male, was captured by Mr. Marshall at

Malvern, near Durban, Aug. 11, 1896.
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All figures are about S of the natural .size.

Examples of the mimetic female forms of Papilio dardanus, subsp. ceiiea, bred in 1906
from a /lippocaon form of female: Durban, Natal. The female parent and the Danaine

models from the same locality are also figured.





Explanation of Plate XXIV.

The female parent (cenea female form of Papilio dardanus, subsp.

cenea) together with one-third of the males and the whole of the

female offspring (except one greatly deformed cenea) bred from it by

Mr. G. F. Leigh, at Durban.

All the figures are about f of the natural size.

Figs.

1. The female parent, captured Jan. 14, 1907, and laid 42 eggs

Jan. 15 and 16. The spots (l)-(4) round the end of the

fore-wing cell are well developed. The chief spot is pale

ochreoiis, the others white. The spot (5) in the cell is divided

into two. The hereditary transmission of these and other

characters of the parent described on p. 438, may be traced in

the cenea offspring Figs. 7-21.

The male offspring are shown in Figs. 2-6.

2. The example in which the submarginal black band of the hind-

wing is least developed.

3. The example which follows Fig. 2 when the specimens are

arranged in the order of the increasing heaviness of the black

band.

4. After Fig. 3 succeed two unfigured specimens and then the

example here represented.

5. An unfigured example follows Fig. 4, and then the specimen

here shown, which is succeeded by seven unfigured males.

6. The seven specimens above referred to are followed by the male

here represented,—the individual in which the band is blackest

The female offspring of the cenea form are shown in Figs. 7-21.

These are fully described in the order of the figures on

pages 440, 441.

7—13. The specimens shown in these seven figures 2Jossess the

normal number of spots (l)-(4) in the fore-wing, resembling

the parent in this respect, although in some of them the spots

are smaller. The fore-wing spots in the specimen shown in

Fig. 9 are more ochreous than in any other, the remaining

14 cenea offspring being in this respect nearly in the condition

of the parent.



Bxiilanation of Plate XXIV.
Figs.

14-19. These specimens have an additional fore-wing spot Ua)
beyond (4) and over the end of the cell. The normal spots
(l)-(4) are fully developed in all except the example repre-
sented in Fig. 14. Fig. 18 shows a rather marked transition
towards the hippocoon pattern, in the pale linear patch on the
inner margin of the fore-wing and the extension downwards
and outwards of the cliief spot (1) in the same wing.

20, 21. These females have another additional fore-win'-- spot (2a\
between (2) and (3).

° ^ ^ ^'

22. The single hipjjocoon female form in this family. Spot (5)
within the fore-wing cell is seen to be divided, as in the parentA similar division of (5) is seen in many of tlie cenea offspring
as described on pp. 440, 441.
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Explanation of Plate XXV.

Examples of Limenitis (Najas) lorquini and of Lhrnititis {Adel-

pJia) californica (N.) and bredowi (S.), from various localities in

their north-and-south ranges. The figures show the resemblances

which are evident at the overlap, but diminish in lorquini to the

N. and in hredoivi to the S.

All the si)ecimens figured are males. The originals of Figs. 2-9

are in the Godman-Salvin Collection in the British Museum of

Natural History ; of Figs. 1 and 10 in that part of the Godnaan-

Salvin Collection which has been incorporated in the British Museum
Collection.

All the figures are about J of the natural size.

1. Limenitis {Basilarchia) tmidemeijeri, Edwards. Glenwoid,

Colorado (6000 ft.), July 6, 1893. H. J. Elwes.

2. Limenitis (Adelpha) hredoiol, Hiibn., subspecies californica,

Butl. Sissons, Oregon, May [1888]. F. D. Godman. The specimen

bears only the month, but Dr Godman, F.R.S., kindly informs me
that the year was 1888.

3. Limenitis {Adelpha) bredowi, subspecies caJi/boiicrt. Yosemite,

California, May 1888. F. D. Godman.
4. Limenitis bredowi, Hiibn. Fort Grant, Arizona. Morrison.

5. Limenitis bredowi. Santa Rosa, Vera Paz, Guatemala. G. C.

Champion.

6. Limenitis (Najas) lorquini, Boisd. Esquimalt, Vancouver's

Island. Markham.

7. Limenitis lorquini. Sissons, Oregon, May [1888]. F. D. God-

man, See description of Fig. 2.

8. Limenitis lorquini. Yosemite, California, May 1888. F. D.

Godman.

9. Limenitis hredoivi. Xucumanatlan, Guerrei'o, Mexico (7000

ft.), July. H. H. Smith.

10. Limenitis weidemeyeri. S.W. Colorado, Morrison.
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bredo7vi, 2 $
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.ill, figures are about | nf the natural size.
Witherby & Co.

Resemblances between Liiiienitis lorquim, and L. californica at their geographical overlap,

diminishing in lorqitini to the N., and the hredowi form oi californica to the S.





Explanation op Plate XXVI.

Mimicry of tlie Danaine butterfly, Amauris niavius dominicanus,

by a Papilio and two Nymplmlinae, in the Coast District of British

East Africa. Another Nymphaline, Euxanthe waJcefieldl, ? , with a

pattern nearer to Amauris ocJUea and shown on the same plate with

it (Plate XXVII, fig. 2), is during life an outlying member of this

combination. The figures were prepared from the best of these 1906

specimens available, regardless of exact locality and date. Some of

the time and space relationships of the combination are shown on

p. 496. The figured specimens are in the Hope Department,

Oxford University Museum.

All the figures are f of the natural size.

Fig. 1. Amauris niavius, sub-sp. dominicaniis, J : Eabai, about

700 ft., 14 miles N.W. of Mombasa : September 15, 1906.

The white markings are seen to be far more sharply

defined than those of any of the mimics except the out-

lying i??(a;an^/ic i<;aA;e/ie^dt, $ (Plate XXVII, fig. 2).

Fig. 2. Papilio dardanus, sub-sp. tihullus,^i.Mppocoon: captured

November 3, 1906, at the same locality as the model

shown in Fig. 1. The submarginal white spots of the

hind-wing detract from the mimetic likeness, but are to

some extent resembled by the female of Euxomthe wake-

fieldi (Plate XXVII, fig. 2).

Fig. .3. Hypolimnas (Euralia) usamhara : captured at the same

place and time as the model shown in Fig. 1. This rarest

member of the combination lacks the important element

of the pattern contributed by the spot in the fore-wing

cell. The fulvous patch at the anal angle of the hind-

wing barely visible in thefigure, together with the much
greater development of this colour on the under surface,

is probably inconspicuous during flight (see p. 497).

Fig. 4. Hypolimnas (Euralia) wahlbenji: Mangea, about 500 ft.,

about 75 miles N. of Mombasa : July 19, 1906. Strong

secondary resemblances are evident between this and

the Papilio mimic shown in Fig. 2. Thus the appearance

of theinter-nervular rays of the hind-wing, the outline of

the chief white patch, and the character of its contour

where the black ground colour deepens gradually, are

very similar in both Papilio and Nymphaline (see Trans.

Ent. Soc. Loud., 1902, p. 486, foot-note).
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Explanation of Plate XXVII.

Mimicry of the pattern of the Danaine butterfly, Amauris ocldea,

by Nymphalinse (Coast District of British East Africa, 190G). The

female of Euxanthe ivakefiekU (Fig. 2), although possessing a form of

tlie ocMea pattern, is during life an outlying member of the domiiii-

canits-centred combination represented on Plate XXVI. Secondary

resemblances between the other Nymphaline mimics are evident. The

figures were prepared from the best of these 1906 specimens avail-

able, regardless of exact locality and date. Some of the time and

space relationships of the combination are shown on p. 496, The

figured specimens are in the Hope Department, Oxford University

Museum.
All the figures are f of the natural size.

Fig. 1. Amatiris ochlea, ^ : Rabai, about 700 ft., 14 miles N.W.

of Mombasa : May 12, 1906. The outline of the white

markings is very sharp. The mimetic resemblance to the

model is not as perfect as that seen in the combination

figured on Plate XXVI, but in the two species of Hypo-

limmis {Euralia) the likeness is striking.

Fig. 2. Euxanihe wakejieldi, $ : captured, December 29, 1906, at the

same locality as the model shown in Fig. 1. In spite of

the pattern this species with its large white markings is

an outlying member of the Am. dotninicanus-ceiiired.

combination shown on Plate XXVI.
Fig. 3. Euxanthetiherius, $ : captured (in coitu), January 19, 1907,

at the same locality as the model shown in Fig. 1. This

species of Enxanthe with its smaller white markings is an

outlying member of this combination. The curved direct-

ion of the chief white marking of the fore-wing is

probably developed in secondary resemblance of the

co-mimics shown in Figs. 4, 5 and 6. The fulvoiis base

of the fore-wings, barely visible in the figure, detracts

much from the mimetic likeness.

Fig. 4. Pseudacreea lucretia, suh-sp. ex2xinsa : captured at the ?ame

place and time as the specimen shown in Fig. 2. The

resemblance to ochlea is very rough. This species is

probably dominant among the mimics, and acts as a

secondary model in respect to the form and direction of

the chief marking in the fore-wing.



Explanation of Plate XXVII.

Fig. 5. Hypolimnas (Eundia) lurhyi : Jilore, Sabake River, about

200 ft., about 80 miles N. of Mombasa : July 14, 1906.

The extraordinarily close resemblance between this and

the next species is probably explained by arrested diverg-

ence as in many mimetic groups.

Fig. 6. Hypolimnas {E'^iralia) dectptor: Giryama country, 5-700 ft.,

about 45 miles N. of Rabai: July 20, 1906. The mark-

ings of this si^ecies, being larger than in kirhyi, produce a

closer likeness to ochlea, compensated by the more

prominent submarginal markings of the hind-wing. The

curved marking of the fore-wing probably exhibits in

both species the influence of the Psendacriea (Fig. 4).
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Explanation of Plate XXVIII.

Mimicry of a Dunaine model, Amauris albimac\data (and probably

echeria also) by tbe females, but not by the males, of three species of

Papilio, in British East Africa (Kikuyu country: 1906-7). The

figures were prepared from the best of these Kikuyu specimens

available, regardless of precise locality. Some of the time and space

relationships of the mimicking species are shown on pp. 509-511.

The figured specimens are in the Hope Department, Oxford

University Museum.

All the figures are about f of the natural size.

Fig. 1. Amauris albiinaculata, ^ : Kijabe Forest, about 7000 ft.,

Kikuyu country : August 3, 1906.

Fig. 2. Papilio jacksoni, 9 : captured at the same place and time as

its model shown in Fig. 1.

Fig. 3. Papilio jacksoni, ^ : Nairobi, about 5500 ft.: Feb. 4, 1907.

Fig. 4. Papilio echerioides, British East African form of, 5 : Wei-

thaga, about 6000ft., 15 miles W. of Fort Hall, Kikuyu
country : March 30, 1907.

Fig. 5. Papilio echerioides, British East African form of, $ : cap-

tured at the same place and time as the specimen shown

in Fig. 3.

Fig. 6. Papilio dardanus, probably of the sub-species tibxdlus, $
form cenea : captured at the same place and time as the

specimens shown in Figs. 3 and 5. The figured example

is somewhat transitional towards the hippocoon female

form, and a less perfect mimic than is usual in cenea.

Fig. 7. Papilio dardanus, probably of the sub-species tibullus, (^ :

captured at the same place and time as the specimens

shown in Figs. 3, 5 and 6. The specimen figured is an

interesting variety, possessing a series of small pale sub-

marginal spots in the black margin of the fore-wing.

The males of dardanus usually possess the large sub-apical

spot only.
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Explanation of Plate XXIX.

Neptis woodwardi more closely mimetic of Amauris albimandata

in a locality to the E. of the Rift Valley, where this Danaine is

dominant, than by the N.E. shores of the Victoria Nyanza, far to the

W. of the Valley. Resemblances between British East African

Pierinx captured at the same place and time. The specimens are in

tlie Hope Department, Oxford University Museum.
All the figures are very slightly under the natural size.

Fia. 1. Neptis woodwardi, (^ : Weithaga, about 6000 ft,, 15 miles

W. of Fort Hall, Kikuyu country : May 10, 1907. In

the breadtli of the ochreous hind-wing band and the size

of the white fore-wing spots the pattern of the male, E.

of the Rift Valley, is seen to be as closely mimetic of

Amauris albimaculata (see Plate XXVIII, fig. 1) as ia

the pattern of the female from further W. (see Fig. 4).

Fig. 2. Neptis woodtvardi, 5 : captured August 11, 1906, at the

same locality as the specimen shown in Fig. 1. The
pattern of the Amauris is more closely mimicked by the

female Neptis than by the male from the same locality,

shown in Fig. 1,

Fig. 3. Neptis woodwardi, S'- Tiriki Hills, 5100 ft., 20 miles N.

of Kisumu, N.E. shore of Victoria Nyanza : captured

February 26, 1903, by C. A. "Wiggins. The mimetic

features are seen to be greatly reduced in the male from

a locality far W. of the Rift Valley.

Fig. 4. Neptis woodivardi, ? : captured by C. A. Wiggins, February

27, 1903, at the same locality as the specimen shown in

Fig. 3. The mimetic appearance of the western female

is seen to be about equal to that of the more eastern male
(Fig. 1).

Fig. 5. Mylothris agathina, (^ , under surface : Rabai, about 700 ft.,

14 miles N.W. of Mombasa : June 23, 1906. The orange

flush at the base of the fore-wings extends onto the costal

region of the base of the hind, although this feature is

indistinctly shown in the figure.

Fig. (j. Belenois thysa, ?, under surface : captured at the same time

and place as the model shown in Fig. 5. The orange

flush at the base of the fore-wings is seen to be larger, of

a deeper tint, and more sharply defined than in the model

Mylothris (Fig. 5). It extends on to the costal border of

il c hind-wings us in the latter.



Explanation of Plate XXIX.

Fig. 7. Leuceronia argia, 9 , under surface : captured at the same

time and place as the model shown in Fig. 5. The orange

flush resembles that of the Belenois more closely than of

the Mylothris : it does not extend on to the hind-wings.

The mimetic resemblance to the Mylothris is very rough

as compared with that of the Belenois.

Fig. 8. Belenois severina: 5 , Taveta, about 2500 ft. : April 25,1905.

Fig. 9. Teracola vesta, $ : captured at the same time and place as

the specimen shown in Fig. 8. The close resemblance

between these two very different Pierines is well shown

in the fis;ures.
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RABAI, June 23, 1906.
Alfred Robinson, phot. Witherby & Co.

All fi<jm-es are very sligUly under natural size.

Mimicry in British East African Butterflies. Resemblances Vjetween Pierinae, captured at

same place and time. Mimicry strengthened in Neptis woodwardi from a locality where the

Danaine model is predominant.





Explanation of Plate XXX.

North Central American Ithomiine-centred Combination with

banded "Melinaea" (Haase) pattern. Guatemala, Honduras and

Nicaragua.

All the figures are half of the natural size and represent the upper

side unless otherwise stated.

Ithomiin^.

L Melinsea imitata, Bates, ^. Mirandilla (1700 ft). Pacific

Slope of Guatemala. Hope Collection.

2. Melineea imitata, Bates, $ (under side). Zapote, Guatemala.

Hope Collection.

3. Mechanitis doryssus, Bates, (J. V. de Sta. Maria, Pacific Slope,

Guatemala. Hope Collection.

4. Mechanitis doryssus, Bates, 9 • Guatemala, Atlantic Slope,

Vera Paz, Cubilguitz. March 10th-20th, 1880. Hope Collection.

5. Ceratinia dionxa, Hew., $. Mirandilla (1700 ft.). Hope
Collection.

6. Ceratinia dionsea, Hew., $. Zapote, Guatemala. Hope

Collection.

7. Ceratinia fenestella, Hew., i^. Chontales, Nicaragua. Hope

Collection.

8. Ceratinia fenestella, Hew., $. Nicaragua. 1871. Hope

Collection.

Heliconin^.

9. Heliconius ismenius telchinia, Dbld., Hew., (J . Guatemala,

Chiacaman, Vera Paz. Hope Collection.

10. Heliconius ismenius telchinia, Dbld., Hew., ^ (under side).

Guatemala, Chiacaman, Vera Paz. Hope Collection.

11. Eueides cleohma zorcaon, Reak., (J. Chontales, Nicaragua.

Hope Collection.

12. Eueides cleohsea zorcaon, Reak., ^. Nicaragua, 1871. Hope

Collection.

Danain^.

13. Lycorea atergatis, Dbld., Hew., ^. Guatemala, Atlantic

Slope, Vera Paz, Teleman. May 12th-18th, 1880. Hope Collection.

14. Lycorea atergatis, Dbld., Hew., ^. Guatemala, Atlantic

Slope, Vera Paz, Cubilguitz. March 10th-20th, 1880. Hope

Collection.



Explanation of Plate XXX.

Pterins.

15. Perr/ii/6rts maZe/ifea, Hew., $. Hope Collection.

16. Perrhyhris malenka,'ii.&'w., $• Hope Collection.

17. Dismorphia praxinoe, Dbld., ^. Guatemala (Central), S.

Geronimo. August lOtli, 1879-June 26th, 1880. Hope Collection.

18. Dismorphia praxince, Dbld., ^ . Chontales, Nicaragua.

Hope Collection.

Ntmphalin^.

19. Eresia philyra, Hew., ^. Guatemala, Chiacaman, Vera Paz.

Hope Collection.

20. Eresia philyra, Hew., $ . Guatemala, Chiacaman, Vera Paz.

Hope Collection.

21. Protogonius cecrops, Dbld., Hew. Guatemala, Cahabon, Vera
Paz. Qodman-Salvin Collection.

22. Protogonius cecrops, Dbld., Hew. (under side). Pacific Slope,

Guatemala. Godman-Salvin Collection.
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All figures are J. of the natural stee.

North Central American Ithomiine-centred Combination, with banded
" Melinasa " (Haase) pattern.

Guatemala to Nicaragua and Honduras.





Explanation of Plate XXXI.

East Brazilian Ithomiine-centred Combination, characterised by

yellow hind-wing band and white apical fore-wing marking.

All the figures are about two-thirds of the natural size, and

represent the upper side, unless otherwise stated.

iTHOMIINyE.

1. Mechanitis lysimnia, Fabr., ^. Captured March 10th, 1826,

by W. J. Burchell, at Rio de Janeiro. Hope Collection.

2. Mechanitis lysimnia, Fabr., 9 (under side). Sao Paulo, S.

Brazil. "Winter." Hope Collection.

3. Ceratinia daeta, Boisd., $ . Miers Collection. From the

neighbourhood of Rio. Hope Collection.

4. Ceratinia daeta, Boisd., 9 (under side). Brazil. Hope
Collection.

5. Napeogenes euryanassa, Feld., 5 • Rio. Hope Collection.

6. Napeogenes euryanassa, Feld., ^ (underside). Rio. Collected

by S. Youds. Hope Collection.

Heliconin^.

7. Heliconins narcsea narceea, Godt., ? . Petropolis, Brazil.

Hope Collection.

8. Heliconius narcsea narcsea, Godt., ^ (under side). Petropolis,

Brazil. Hope Collection.

9. Heliconius narcsea polychrous, Feld., (^ . Captured August

29th, 1827 (a.m.), by W. J. Burchell, at Cervo, N. of Rio Pardo,

Brazil. Hope Collection.

Ntmphalin^.

10. Protogonitis driirii,Bvitl., ^. Hope Collection.

11. Protogonius drurii, Butl., § (under side). Hope Collection.
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HELICOMN.E, 3.

ITHOMIIN^, 6.

3 Under S.

Napeogenes eiayanassa

11 $ Under S.

Proiomnius dnin't

Alfred Robinson, phot. Andre & Sleigh, Ltd.

All figures are about g of the natural size.

East Brazilian Ithomiine-centred Combination, characterised by yellow

hind wing band and white apical fore wing marking.





Explanation of Plate XXXII.

Upper Amazons (Ega) Ithomiine-centred Combination, character-

ised by a mahogany or chestnut suffusion, and the mottled appear-

ance of the fore-wing.

All the figures are about two-thirds of the natural size, and

represent the upper side, unless otherwise stated.

1. Lycorea cinnamomea, Weymer. Upper Amazons, Manaos.

Hope Collection.

iTHOMIINiE.

2. Melinsea pardalis, Bates, sub-sp. nov. madeira, $ . Amazons.

Hope Collection. The figure represents the type of the female.

This sub-species occurs on the Rio Madeira to the S.E. of Ega.

3. Melinsea pardalis, BaXQS, ^ (underside). Hope Collection.

4. Mechnnitis egaensis, Bates, ^ . Amazons, Bates, 1860. Hope

Collection.

5. Mechanitis egaensis, Bates, $ . Hope Collection.

PiERINyE.

6. Dismorphia egaena, Bates, (^. Ega, H. W. Bates. Godman-

Salvin Collection.

7. Dismorphia egaena, Bates, $ . Lower Napo, H. W. Bates.

Godman-Salvin Collection.

HeLICONINjE.

8. Eeliconins pardalinus pardalimts, Bates, ^ . Hope Collection.

9. Heliconins pardalinus pardalinus, Bates, ^ (under side)

Manaos, Amazons. 1876. Godman-Salvin Collection.

NTMPHALINiE.

10. Protogonius castanens, Butl., ?. Ega, H. W. Bates. God-

man-Salvin Collection.

lOd. Frotogonius castanens, Butl., $ . Under side of Fig. 10.
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PIERIN^, 2.

lOii 5 Under S.

Pntogonius casianeus

Andre & Sleigh, Ltd.
Alfred Robinson, phot.

All figuyes are about g of the natural size.

Upper Amazons (Ega) Ithomiine-centred Combination, characterised by

a mahogany or chestnut suffusion and by the mottled appearance of the

fore wing.





Explanation of Plate XXXIII.

Ecuador, Peru and Bolivia Combination, characterised by orange^

fawny markings on a black ground.

All the figures are half of the natural size, and represent the

upper side, unless otherwise stated.

iTHOMIINiE.

I. Melinaea mothone, Hew., ^. Peru. Hope Collection.

2. Melinsea mothone, Hew., $ (under side). N. Peru. Hope
Collection.

3. Hyposcada f(dlax, Qta.ud., $. Peru. Hope Collection.

4. Mechanitis deceptus, Butl., ^. Ecuador. From collection of

W, W. Saunders, 1830-73. Hope Collection.

5. Mechanitis deceptus, Butl., $ . Ecuador, 1870. Higgins. Hope
Collection.

HELIOONINiE.

6. Heliconius aristiona aristiona, Hew., (J. Chairo, Bolivia.

C. Buckley (Druce Collection). Godman-Salvin Collection.

7. Heliconius aristiona aristiona, Hew., ^ (under side). Rio

Juntas, Bolivia, 3000 ft. (Garlepp). Godman-Salvin Collection.

8. Eueides acacetes, Hew. Peru (Druce Collection), Godman-

Salvin Collection.

9. Eueides acacetes, Hew. (under side). Bolivia. C. Buckley,

Godman-Salvin Collection.

ACRiEIN^.

\0. Actinoteacipha,U(iw., $. Rio Verdi, Ecuador. C.Buckley.

Godman-Salvin Collection.

II. Actinoteacipha,'R&v}., ?. Esmeraldas, Ecuador. Lehmann.

Godman-Salvin Collection.

Nymphalin^.

12. Eresia ithomiola, Salv., $. Aguana, Ecuador. Simson.

Godman-Salvin Collection.

13. Eresia ithomiola, Salv., $ . Cururai, Ecuador. C. Buckley

(Druce Collection). Godman-Salvin Collection.

14. Protogonius semifulvns, Butl., ^ . Hope Collection.

15. Protogonius semifulvns, Butl, ^ (under side). Hope Collection.

Papilionin^e.

16. Papilio bachus bachus, Feld., ^. S. Ecuador. Godman-

3ftlvin Collection,



Explanation of Plate XXXIII.

17. Papilio bachns hacMis, Fekl., ,^ (under side). Peru (Kaden

Collection). Godman-Salvin Collection.

Heterocera (Hypsid^).

18. Pericopis hydra, Butl., $ . Hope Collection.

19. Pericopis hydra, Butl., ^ (under side). Ecuador. The
figure represents the type of the species. iioY>(i Collection.
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Explanation of Plate XXXIV.

Mulleriau (Syiiaposematic) Combinations among Old World

Danainse,—chiefly Enplmni. The patterns are characteristically

Euploeine.

All the figures are about three-fifths of the natural size, and

represent the upper side.

EUPLCEINI.

1. Narmada coreoldes, Moore, ^. Utakamand, Nilgiris (7500 ft.)

April 14th, 1896. A. G. Cardew. Hope Collection.

2. Orasfo'a core. Cram., (J . Cannanoi'e, Malabar, India. Septem-

ber 3rd, 1896. A. G. Cardew. Hope Collection.

3. Pademma l-ollari, Feld., ^. Cannanore, Malabar, India.

September 3rd, 1896. A. G. Cardew. Hope Collection.

4. Nipara eleutho, Quoy. = eschscJwltzii, Feld., q . Fiji, Viti Levu,

S. of mouth of Rewa River, Coral Island, near Nukulau. October

15th, 1897. Gustav Gilson. Hope Collection.

5. Euplcea osyllus, Godm. and Salv., $ . Fauro Island, Solomon

Islands. End of August and early September, 1886. C. M. Wood-

ford. Hope Collection.

6. Narmada coreoides, Moore, 9 • Bombay. Hope Collection.

7. Crastia core. Cram., $ . Cannanore, Malabar, India. Sep-

tember 3rd, 1896. A. G. Cardew. Hope Collection.

8. Pademma kollari, Feld., 9 • Cannanore, Malabar, India.

September 3rd, 1896. A. G. Cardew. Hope Collection.

'9. Deragena proserpina, Butl., $. Fiji, Viti Levu, S. of mouth

of Rewa River, Coral Island, near Nukulau. October 15th, 1897.

Gustav Gilson. Hope Collection.

Danaini.

10. Sulatnra decipiens,^\\.i\., $. Fauro Island, Solomon Islands.

End of August and early September, 1886. C.M.Woodford. Hope

Collection,
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E u P L CE I N I .

FAURO, 10$
Euplcea asyllus SOLOMON ISLES. Salatura decipiens

Andte & Sleigh. Ltd.
Alfred Robinson, phot.

A U figufes are about i of the natural size.

Miillerian (Synapossmatic) Combinations among Old World Danain-ae,

chiefly Euploeini. The patterns are characteristically Euplceine.





Explanation of Plate A.

Fig. 1. Bothria chennellii.

„ 2. Celastrina argiohcs, var. bothrioides, sent to me as

chennellii.

„ 3. Celastrina argiohis, war. sikkima {Moore). From a specimen
labelled jynteana by Moore.

„ 4. Notarthrinus binghami. From some different quality in

the colours, the photographs show a more marked differ-

ence between this and Fig. 1 than appears in the speci-

mens. Fig. 1 is from a well-marked dark specimen.

„ 5. Celastrina argiolus, var. sikMma (Moore).

„ 6. „ limbatus, var. jynteana (Moore).

„ 7. Everes dipora. E. argiades, var. diporides, is indis-

tinguishable on the upper side.

„ 8. Celastrina argiolus, var. hugelii. This may be taken as the

more normal form, of which Figs. 2, 3, 5, 10 and 12 are

local races.

„ 9. Celastrina Umbatus, normal form of which jynteana

(Fig. 6) is a variety.

„ 10. Celastrina argiolus, var. allocgeruleoides (Tutt's "Brit.

Lep.," vol. ix, p. 404).

„ 11. Celastrina puspa, from the same locality as Fig. 12.

„ 12. „ argiolus, var. puspargiohis. Blue and whites

being for the camera almost identical, the white patches

on Figs. 10, 11 and 12 do not appear in the photographs.

The specimens 11 and 12 were collected in Assam (or Simla) by

Col. E. E. Johnson, and given to me (with others) in papers by

Col. Bingham.
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Photo. A. E. Tonije.

Imagines of Everid and Celastrinid species.





Explanation of Plate B,

Fia. 1. Male appendages of Gelestrina limbatus = G. placida = G.

jynteana.

„ 2. Male appendages of Zizera dryina, n. sp.
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Photo. F. N. Clark.

Male Appendages of (1) Celasteina limbatus (jynteana);
(2) ZlZERA DRYINA, N. SP.
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Explanation of Plate C.

Fig. 1. Male appendages of Ereres dipora.

,, 2. „ „ „ ,, argiades, var. diporides.

„ 3. „ „ ,, Gupido inmimus.

This plate may be taken in connection with Plates XIX and XX
and the paper they illustrate ; indeed Fig. 3 is added with that

object to show how close C. minimus is to E. argiades and how

comparatively different B. parrhasius is, and to show, minimus being

so close, that the small (but constant) differences between E. argiades

and E. coretas are of more weight than one is at first inclined to

attach to them.

The appendages of G. aryiolus will be found figured in Tutt's

" Brit. Lep.," vol. ix, PL xxviii ; of Bothria chennelUi and Notar-

thrinns binghami, in Proc. Zool. Soc, 1908, PI. xxxviii.
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Photo. F. N. Clark.

Male Appendages of (1) Everes dipora
; (2) Everes argiades var. diporides

(3) Cdpido minimus.
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